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PREFACE

Clinical case report collection: 2013
Ophthalmology (1), World Journal of Psychiatry (1), and
World Journal of Transplantation (1). The compendium
is organized according to sub-specialty, with 241 articles
focusing on digestive system diseases, 40 on cardiovascular diseases, 33 on hemic and lymphatic diseases, 27 on
neoplasms, 17 on nervous system diseases, 16 on bacterial
infections and mycoses, 10 on respiratory tract diseases,
10 on viral infections, 6 on chemically induced disorders,
6 on kidney diseases, 6 on musculoskeletal diseases, 6
on wounds and injuries, 5 on stomatognathic diseases,
4 on skin and connective tissue diseases, 3 on otorhinolaryngologic diseases, 3 on endocrine system diseases, 3
on immune system diseases, 2 on parasitic diseases, 2 on
pathological conditions, signs and symptoms, 1 on animal
diseases, and 1 on male urogenital diseases. About 69% of
the content of this compendium is devoted to case reports
in the gastrointestinal field.
This is an open access book, and the full text can be
downloaded for free. We anticipate this feature will promote the dissemination of this important information
among our many colleagues worldwide, bringing awareness to unique conditions and their management and helping to improve research skills and clinical practice.

It is our great pleasure to accept the invitation from
Baishideng Publishing Group (BPG) to edit the first edition of the World Clinical Case Report, a compendium of
442 clinical case reports from 29 World Series journals
published by BPG in 2013. These reports, contributed
by authors from 45 countries across the globe, describe a
broad range of cases with unique and distinctive features
in condition profiles and/or clinical management strategies. This comprehensive single-source collection of case
reports is intended to stimulate interdisciplinary communication between basic science and clinical researchers,
so as to advance the knowledge of disease and to improve
clinical care procedures and successful rates of treatment
and prophylaxis.
The case reports represent peer-reviewed publications
from the following journals: World Journal of Gastroenterology (204 articles), World Journal of Clinical Cases
(50), World Journal of Gastrointestinal Endoscopy (35),
World Journal of Gastrointestinal Surgery (31), World
Journal of Hepatology (25), World Journal of Cardiology
(22), World Journal of Radiology (19), World Journal of
Gastrointestinal Oncology (11), World Journal of Neurology (6), World Journal of Orthopedics (6), World Journal
of Anesthesiology (5), World Journal of Clinical Oncology
(4), World Journal of Hematology (3), World Journal of
Nephrology (2), World Journal of Otorhinolaryngology
(2), World Journal of Respirology (2), World Journal of
Stomatology (2), World Journal of Surgical Procedures
(2), World Journal of Clinical Infectious Diseases (1),
World Journal of Clinical Pediatrics (1), World Journal
of Dermatology (1), World Journal of Diabetes (1), World
Journal of Gastrointestinal Pathophysiology (1), World
Journal of Gastrointestinal Pharmacology and Therapeutics (1), World Journal of Immunology (1), World Journal of Obstetrics and Gynecology (1), World Journal of
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as routine cultures are rarely kept long enough to show
growth, this condition should be considered in patients
with such a history and cultures should be incubated
for several weeks.
Original sources: Tarchini G, Ross FS. Primary lymphocutaneous nocardiosis associated with gardening: A case series. World
J Clin Infect Dis 2013; 3(4): 86-89 Available from: URL: http://
www.wjgnet.com/2220-3176/full/v3/i4/86.htm DOI: http://
dx.doi.org/10.5495/wjcid.v3.i4.86

INTRODUCTION
Nocardia species are ubiquitous soil-dwelling Gram-positive branching beaded bacteria that are responsible for
a wide spectrum of diseases in both normal and immunocompromised patients[1,2]. Nocardia infections of the
pulmonary system and disease dissemination, including
secondary cutaneous involvement, are well documented
in immunosuppressed patients[3,4]. We report four cases
that demonstrate the classic features of primary lymphocutaneous nocardia infection. Three of these infections
were associated with gardening.

Abstract
Most cases of nocardiosis are seen in immunocompromised patients. Primary lymphocutaneous is a relatively uncommon presentation of this disease that may
also occurs in normal hosts. Diagnosing this infection
requires a high index of suspicion since cultures can
take several days to exhibit growth. The microbiology
laboratory must therefore be notified about cases in
which this pathogen is suspected. We report four cases
of primary lymphocutaneous norcardiosis. Of particular
interest is the association of three of these cases with
gardening.

CASE REPORT
Case 1
A 49-year-old Hispanic man with a history of diabetes
mellitus presented with swelling and redness in the left elbow after squeezing a furuncle on his left hand 2 d prior.
He had no fever and did not recall any injury or trauma
to the hand. On physical exam, he had a furuncle with
visible pus on the dorsum of the left ring finger. He also
exhibited erythema and edema up to the left elbow with
streaks of lymphangitis. He had a normal white blood
cell count (WBC) count of 7.0 K/μL and an elevated
high-sensitivity C-reactive protein (hs-CRP) of 6.6 mg/L.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Nocardia; Nocardiosis; Lymphocutaneous;
Brasiliensis; Asteroides; Gardening
Core tip: Nocardiosis is an infection most often seen in
immunocompromised individuals. In particular, primary
cutaneous disease rarely occurs in normal hosts. We
present a case series of patients that developed this
infection after gardening. As nocardial infections are
frequently mistaken for routine pyogenic processes and
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Case 3
A 78-year-old Caucasian man with a history of prostate cancer and coronary artery disease presented to his
primary care physician with a right knee lesion that had
started as a small furuncle one week prior. He had been
gardening and kneeling in the soil recently. Due to concerns for septic arthritis, an aspiration of the knee was
attempted but no fluid was recovered. He was started
on an outpatient regimen with oral doxycycline. After 2
d, he developed a new erythema over his right thigh. He
therefore returned to the emergency room and was admitted to the hospital. On physical exam, he was afebrile and
his right knee was erythematous. He had a suppurative
lesion in the subpatellar region and there were multiple
indurated and erythematous areas in a linear pattern from
the patella to just below the femoral ligament. There was no
inguinal lymphadenopathy. He had a normal WBC count of
8.6 K/μL and an elevated CRP of 56 mg/L. The area was
incised and drained and the fluid sent for cultures. He was
started on intravenous vancomycin. He was discharged
after 2 d on oral trimethoprim-sulfamethoxazole. Fungal
cultures were positive for partial acid-fast thin-branched
filaments 6 d after admission. The organism was identified
as Nocardia brasiliensis 39 d after admission. Trimethoprimsulfamethoxazole was stopped because of a rising creatinine level and he was switched to amoxicillin/clavulanate
and minocycline. The treatment was continued for a total
of 6 mo with complete resolution of symptoms.

Figure 1 Nocardia brasiliensis cutaneous abscess with lymphangitis.

He was admitted and treated with intravenous clindamycin for 2 d. The lesion was incised and drained and the
purulent fluid was sent for cultures. He was discharged
on oral cephalexin and trimethoprim-sulfamethoxazole
for suspected methicillin-resistant Staphylococcus aureus.
The Gram stain revealed the presence of Gram-positive
beaded rods 3 d after admission. Nocardia brasiliensis was
found by sequence identification 25 d after the initial admission. Treatment with oral trimethoprim-sulfamethoxazole was continued for 6 mo.
Case 2
A 59-year-old Hispanic man with a history of esophageal cancer with metastases to the lung and hypertension presented to his primary care physician with left
calf redness, swelling and pain. The symptoms started
after manipulating a furuncle on his left calf. Two days
prior to this, he had been working in his garden and
had knelt down in soil. He had not received any chemotherapy in the last 2 years. He was started on oral
cephalexin but after 2 d, he developed rigors, diaphoresis and fever. He therefore returned to the emergency
room and was admitted. On physical exam, he was
afebrile and had a 1 cm ulcer with purulent discharge
on the posterior aspect of his left calf. The surrounding area was erythematous and tender but not fluctuant or indurated. He had an area of erythema on the
medial aspect of the left thigh with tender left inguinal
lymphadenopathy. The largest lymph node was about
1 cm in diameter. The patient exhibited lymphangitis
along the medial aspect of the lower extremity (Figure
1). He had a normal WBC count of 8.2 K/μL, elevated
CRP of 31.2 mg/L, alkaline phosphatase of 341 U/L,
AST of 41 U/L and total bilirubin of 2.2 mg/dL. The
wound was incised and drained and the fluid sent for
cultures. He was started on vancomycin and piperacillin/tazobactam. The Gram stain showed Gram-positive
beaded rods 3 d after admission. He was discharged on
oral trimethoprim-sulfamethoxazole. Final cultures were
positive for Nocardia brasiliensis by sequence identification
37 d after admission. Treatment with oral trimethoprimsulfamethoxazole was continued for a total of 6 mo
with complete resolution of symptoms.

WCCR|www.wjgnet.com

Case 4
A 62-year-old Caucasian man living in the Bahamas presented to his primary care physician with a right knee
lesion associated with pain, redness, swelling and warmth
for the last 3 d. About a week prior to developing these
symptoms, he had noticed a small scratch in the same
area. This wound had not been covered while gardening and he had been kneeling in soil on his bare knees.
He had a past medical history of ulcerative colitis being
treated with infliximab. As his symptoms worsened, he
decided to seek care at our facility. On physical exam, he
was afebrile, had a 2 cm × 3 cm × 1 cm abscess on the
right knee, right inguinal lymphadenitis and signs of lymphangitis along the medial thigh. He had a normal WBC
count of 7.0 K/μL and an elevated CRP of 24.5 mg/L.
His alkaline phosphatase was 69 U/L, aspartate aminotransferase (AST) 67 U/L, and alanine aminotransferase
45 U/L. He was treated with intravenous ceftriaxone and
his infliximab therapy was put on hold. Gram positive
beaded rods were seen on the Gram stain 3 d after admission. The organism was identified as Nocardia brasiliensis 10 d later. He was then switched to oral trimethoprimsulfamethoxazole. After 6 mo of therapy, his infliximab
therapy was resumed. Given the need for treatment with
his immunomodulator, he was continued on prophylactic
trimethoprim-sulfamethoxazole indefinitely.

DISCUSSION
The Nocardia genus belongs to the order Actinomyceta-
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ous nocardiosis could look similar to infections caused by
Sporothrix schenckii or atypical mycobacterial infection[7,10].
However, in nocardia infections, the presentation is usually more acute.
Nocardia are relatively slow-growing organisms that
can be grown on standard blood agar but prefer enriched media such as Lowenstein Jensen or Sabourarauddextrose agar. They typically appear as white, yellow,
or orange rugous colonies (Figure 2). On microscopy,
nocardia appears as aerial filaments that break up into
small bead-like spores (Figure 3). Routine cultures usually require 5-21 d to exhibit growth, which may lead
to underdiagnosis if the organism is not seen on Gram
staining since most routine cultures are discarded after 3
d of incubation[6].
The standard treatment for nocardiosis is trimethoprim-sulfamethoxazole. Surgical debridement of purulent lesions may be needed to optimize therapy. While
no definitive length of treatment has been established,
the patient should be treated for at least 6 mo to prevent
relapse. Longer treatment courses should be considered
in immunosuppressed patients[2,6,8,10,12].
Our case series is of particular interest because three
of the four patients had had recent exposure to soil while
gardening. In addition, two of them recalled having a
small wound on their knee prior to kneeling on soil. We
believe that the patients inoculated themselves with the
organism at that time. We therefore suggest that a careful
history should be taken with specific questions about soil
exposure in patients presenting with symptoms similar to
those described. In addition, we suggest that a modified
acid-fast stain be performed and that cultures be kept for
21 d in such cases.
Nocardiosis is an infection most often seen in immunocompromised individuals. Infections most commonly
affect the lungs and are more often associated with Nocardia asteroides. Primary cutaneous disease rarely occurs in
normal hosts and is typically associated with significant
soil contact. In these cases, the main pathogen is Nocardia
brasiliensis. Nocardial infections are frequently mistaken
for routine pyogenic processes, as routine cultures are
rarely kept long enough to show growth. Sulfa-containing
regimens are often effective in treating nocardia infections
and treatment should be continued for at least 6 mo.

Figure 2 Nocardia brasiliensis white, rugged colonies on blood agar.

Figure 3 Modified acid fast stain of Nocardia brasiliensis demonstrating
filamentous growth.

les, a group of gram-positive, aerobic, branching, beaded,
partially acid-fast bacteria[5]. They are ubiquitous in nature
and can be found in soil, air, and water[1,6]. Nocardia asteroides is the most common species associated with human
disease[7]. There may be geographic variation in Nocardia
species distribution with more case of Nocardia brasiliensis
observed in the Southern United States[4].
The exact incidence of nocardiosis is difficult to estimate but approximately 1000 cases occur annually in the
United States[8,9]. Nocardia infections of the pulmonary
system and disease dissemination, including secondary
cutaneous involvement, are well documented in immunosuppressed patients[1,2]. Primary cutaneous nocardiosis
accounts for up to 5% of all cases of nocardiosis and is
more often associated with Nocardia brasiliensis[2,3,10,11].
Primary cutaneous nocardiosis results from direct inoculation of the organism into the skin as a result of minor trauma, thorn puncture or insect bite[5,10,11]. Primary
cutaneous nocardiosis may cause ulceration, pyoderma,
cellulitis, nodules or subcutaneous abscesses. Patients
commonly present with pain, swelling, erythema and
warmth[2,3,6]. It can be clinically indistinguishable from
other bacterial infections such as the ones caused by
Staphylococcus aureus and group A streptococci.
Lymphocutaneous nocardiosis occurs when a primary
nocardial skin infection involves and spreads within the
lymphatic system. The clinical picture of lymphocutane-

WCCR|www.wjgnet.com

ACKNOWLEDGEMENTS
We would like to thank Margret Oethinger, MD PhD,
Clinical Pathology, Cleveland Clinic, 9500 Euclid Ave,
Cleveland, OH 44106 for the pictures.

REFERENCES
1

2

3

Iwasawa MT, Togawa Y, Kamada N, Kambe N, Matsue
H, Yazawa K, Yaguchi T, Mikami Y. Lymphocutaneous
type of nocardiosis caused by Nocardia vinacea in a patient
with polymyositis. Mycopathologia 2011; 172: 47-53 [PMID:
21264517 DOI: 10.1007/s11046-011-9391-0]
Dodiuk-Gad R, Cohen E, Ziv M, Goldstein LH, Chazan B,
Shafer J, Sprecher H, Elias M, Keness Y, Rozenman D. Cuta-

February 8, 2014|First Edition|

Tarchini G et al . Primary lymphocutaneous nocardiosis

3

4

5
6

7

neous nocardiosis: report of two cases and review of the literature. Int J Dermatol 2010; 49: 1380-1385 [PMID: 21155087
DOI: 10.1111/j.1365-4632.2010.04554.x]
Fukuda H, Saotome A, Usami N, Urushibata O, Mukai H.
Lymphocutaneous type of nocardiosis caused by Nocardia
brasiliensis: a case report and review of primary cutaneous
nocardiosis caused by N. brasiliensis reported in Japan. J
Dermatol 2008; 35: 346-353 [PMID: 18578712 DOI: 10.1111/
j.1346-8138.2008.00482.x]
Lederman ER, Crum NF. A case series and focused review
of nocardiosis: clinical and microbiologic aspects. Medicine (Baltimore) 2004; 83: 300-313 [PMID: 15342974 DOI:
10.1097/01.md.0000141100.30871.39]
Folgaresi M, Ferdani G, Coppini M, Pincelli C. Primary cutaneous nocardiosis. Eur J Dermatol 1998; 8: 430-431 [PMID:
9729051]
Ichikawa Y, Nakayama Y, Hata J, Umebayashi Y, Ito M.
Cutaneous nocardiosis caused by Nocardia africana on the
lower thigh. J Plast Reconstr Aesthet Surg 2009; 62: e503-e505
[PMID: 18760986 DOI: 10.1016/j.bjps.2008.05.025]
Baradkar VP, Mathur M, Kulkarni SD, Kumar S. Sporo-

8
9

10

11
12

trichoid pattern of cutaneous nocardiasis due to Nocardia
asteroids. Indian J Pathol Microbiol 2008; 51: 432-434 [PMID:
18723983 DOI: 10.4103/0377-4929.42553]
Walensky RP, Moore R. A Case Series of 59 Patients with
Nocardiosis. Infect Dis Clin Pract 2001; 10: 249-254 [DOI: 10.10
97/00019048-200106000-00003]
Sharma NL, Mahajan VK, Agarwal S, Katoch VM, Das R,
Kashyap M, Gupta P, Verma GK. Nocardial mycetoma: diverse
clinical presentations. Indian J Dermatol Venereol Leprol 2008; 74:
635-640 [PMID: 19171991 DOI: 10.4103/0378-6323.45110]
Maraki S, Chochlidakis S, Nioti E, Tselentis Y. Primary lymphocutaneous nocardiosis in an immunocompetent patient.
Ann Clin Microbiol Antimicrob 2004; 3: 24 [PMID: 15544704
DOI: 10.1186/1476-0711-3-24]
Inamadar AC, Palit A. Primary cutaneous nocardiosis: a case
study and review. Indian J Dermatol Venereol Leprol 2003; 69:
386-391 [PMID: 17642947]
Gosselink C, Thomas J, Brahmbhatt S, Patel NK, Vindas J.
Nocardiosis causing pedal actinomycetoma: a case report
and review of the literature. J Foot Ankle Surg 2008; 47:
457-462 [PMID: 18725128 DOI: 10.1053/j.jfas.2008.04.009]

P- Reviewer: Randhawa HS S- Editor: Zhai HH L- Editor: A
E- Editor: Wang CH

WCCR|www.wjgnet.com

4

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report
ISBN 978-0-9914430-1-7

2014 First Edition
bpgoffice@wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.

BACTERIAL INFECTIONS AND MYCOSES

Gram-negative bacteria causing infective endocarditis: Rare
cardiac complication after liver transplantation
Susan George, Joy Varghese, Sujatha Chandrasekhar, Rajasekar Perumalla, Mettu Srinivas Reddy,
Venkataraman Jayanthi, Mohamed Rela
Susan George, Department of Cardiology, Global Hospitals and
Health City, Chennai 600100, India
Joy Varghese, Venkataraman Jayanthi, Mohamed Rela, Department of Hepatology and Liver Transplantation, Global Hospitals and Health City, Chennai 600100, India
Sujatha Chandrasekhar, Department of Microbiology, Global
Hospitals and Health City, Chennai 600100, India
Rajasekar Perumalla, Mettu Srinivas Reddy, Mohamed
Rela, Institute of HPB and Transplantation, Global Hospitals and
Health City, Chennai 600100, India
Author contributions: George S was the cardiologist taking
care of the patient; Varghese J worked up the case and drafted the
initial manuscript; Chandrasekar S was the microbiologist who
did the culture and isolated the organism; Perumalla R and Reddy
MS surgeons involved in the liver transplant; Jayanthi V worked
up the case and edited the manuscript; Rela M was liver transplant surgeon heading the liver surgery and transplant team.
Correspondence to: Dr. Joy Varghese, Department of Hepatology and Liver Transplantation, Global Hospitals and Health
City, 439, Cheran Nagar, Sholinganallur-Medavakkam Road,
Perumbakkam, Chennai 600100, Tamil Nadu,
India. joyvargese@gmail.com
Telephone: +91-44-22777000 Fax: +91-44-22777100
Received: March 6, 2013
Revised: May 3, 2013
Accepted: May 7, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Bacteria; Infective endocarditis; Liver transplantation
Core tip: A pre-transplant cardiac assessment should
include a careful evaluation for underlying valvular pathology. Bacterial endocarditis can however still occur
in liver transplant recipients with normal cardiac valves.
Gram negative bacteria though rare can be a causative
agent for infective endocarditis. High index of suspicion
for bacterial endocarditis is essential when investigating
transplant recipients for fever of uncertain origin.
Original sources: George S, Varghese J, Chandrasekhar S, Perumalla R, Reddy MS, Jayanthi V, Rela M. Gram-negative bacteria causing infective endocarditis: Rare cardiac complication
after liver transplantation. World J Hepatol 2013; 5(5): 296-297
Available from: URL: http://www.wjgnet.com/1948-5182/full/
v5/i5/296.htm DOI: http://dx.doi.org/10.4254/wjh.v5.i5.296

INTRODUCTION
Infective endocarditis is a rare complication affecting solid-organ transplant recipients. Common isolates include
Staphylococoocusaureus (S. aureus), Enterococci and Aspergillus.
Gram negative bacilli causing bacterial endocarditis of
mitral valve has hitherto not been reported. We report
bacterial endocarditis of the mitral valve due to extended
spectrum of betalactamase (ESBL) producing strain of
Escherichia coli (E. coli) following a deceased donor liver
transplantation.

Abstract
Bacterial endocarditis is a rare complication amongst solid
organ transplant recipients and is often linked to bacteremia. Majority of these recipients do not have underlying
valvular heart disease or congenital valvular abnormalities. Staphylococoocusaureus and Enterococcus species
are the most commonly isolated organisms. There are
very few reports of gram-negative bacteria causing endocarditis in liver transplant recipients. We report a 51-yearold male, a liver transplant recipient, who developed
bacterial endocarditis of the mitral valve due to extended
spectrum of betalactamase producing strain of Escherichia coli and was managed successfully with antibiotics.
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CASE REPORT
A 51-year-old male, a hypertensive, underwent a deceased
donor liver transplant (LT) for ethanol induced end-stage
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liver disease. Pre-transplant cardiac work up included an
echocardiogram (ECHO), adenosine stress SPECT study
and coronary angiogram. ECHO showed a mild dilation of
the left atrium, normal left ventricular systolic function with
an ejection fraction of 65%. There was annular calcification
of the mitral valve with extension into the posterior leaflet
and a mild regurgitation. The aortic valve was sclerotic.
Pulmonary artery systolic pressure was 40 mmHg with
mild tricuspid regurgitation. Adenosine stress SPECT study
revealed a small area of inducible ischemia in the left anterior descending artery but the coronary angiogram showed
no significant disease in the epicardiac arteries. Right heart
study showed normal pulmonary artery pressures.
Three weeks prior to LT, the patient had fever. Urine
and blood cultures grew Escherichia coli and the patient
was treated with appropriate antibiotics for 2 wk. Subsequent cultures of both blood and urine prior to LT
were sterile. Donor and recipient cultures on the day of
transplant were also sterile. Post-operative period was uneventful and he was discharged with good graft function
after 3 wk. One month later, the patient attended the liver
clinic with high-grade fever and chills. On examination,
he was haemodynamically stable, conscious, oriented but
febrile (temperature 39 degree Celsius). Cardiovascular
system examination revealed a grade 3/6 pansystolic
murmur at the mitral area. Other organ system examination was normal.
Investigations revealed hemoglobin of 7.2 gm/dL, total white cell count of 14400 cell/mm3 with predominant
neutrophils (86%), elevated ESR (92 mm/h) and C reactive protein of 289 mg/L. Serum creatinine was 1.8 mg/
dL. Urine examination showed proteinuria and plenty of
red blood cells. Blood and urine cultures were positive
for ESBL producing strain of E. coli, which was sensitive to Meropenem, Tigecycline and Amikacin. ECHO
showed multiple echogenic mobile masses on the mitral
valve leaflet especially the posterior leaflet with moderate
to severe grade of mitral regurgitation.
A diagnosis of infective endocarditis of the mitral
valve due to ESBL E. coli was made. Patient was treated
with meropenem and tigecycline for 6 wk though cultures
were sterile a week after initiation of antibiotics. Followup ECHO at 8 wk showed mild mitral regurgitation with
vegetations on the valve. Repeat ECHO after 48 wk
showed mild mitral regurgitation without vegetations on
mitral valve.

Infective endocarditis after LT is rare. The prevalence
of bacterial endocarditis among liver transplant recipients
has been reported to be around 1.7%. Unlike in general
population, bacterial endocarditis in transplant recipients
can occur even in normal cardiac valves. The common
causative agents for valvular endocarditis and mural endocarditis are S.aureus and Aspergillus respectively[3]. Other
uncommon bacterial organisms causing infective endocarditits are Enteroccocusfecalis, ESBL producing Klebsiellaterrigena and Propionibacterium acnes[4,5]. E.coli causing infective
endocarditis has been reported in pulmonary valve[6]. To
our knowledge, this is the first report of ESBL producing E. coli induced mitral valve endocarditis.
Bacteria producing ESBL enzymes are resistant to
most betalactam antibiotics such as penicillin and cephalosporins. ESBL is found exclusively in Gram negative
organisms such as Klebsiellapneumoniae, Klebsiellaoxytoca,
E. coli species and Acinetobacterburkholderia. Risk factors
for infection with ESBL producing organisms include
prolonged hospital or intensive care unit stay, prolonged
mechanical ventilation, central venous or arterial catheters, bladder catheter, emergency abdominal surgery and
prolonged exposure to antibiotics.
In conclusion, a high index of suspicion for endocarditis is essential, especially in the setting of new auscultation findings at cardiac valve areas. Multiple blood
cultures are necessary to make the correct diagnosis.
Initiating empirical broad-spectrum antibiotics at the earliest prior to getting culture sensitivity is important in LT
recipients.
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INTRODUCTION
Clostridium difficile (C. difficile) is a common nosocomial infection caused by a gram-negative spore forming organism that most commonly leads to pseudomembranous
colitis[1,2]. The incidence of C. difficile infection has been
increasing rapidly since the early 2000s[2,3]. The rate of C.
difficile infection nearly tripled between 1996 and 2005[2].
The number of severe cases of C. difficile infection is also
rising; the number of fatal cases in England rose from
approximately 500 in 1999 to nearly 3400 in 2006[2]. The
increasing severity of disease may be due to a rise in an
epidemic strain, NAP1/BI/027, which produces toxin A
and B in significantly greater quantity compared to the
normally occurring strain. C. difficile resides in the colon
and risk factors for infection, such as antibiotic use, are
generally those that alter normal colonic flora. However,
we present two cases of patients diagnosed and treated
with C. difficile enteritis. Due to the rare nature of this
disease we reviewed the literature on the subject and
present data to suggest increasing recognition of this
manifestation of C. difficile.

Abstract
Clostridium difficile (C. difficile ) is the most common
cause of healthcare associated infectious diarrhea. In
the last decade, the incidence of C. difficile infection
has increased dramatically. The virulence of C. difficile
has also increased recently with toxigenic strains developing. C. difficile is generally a disease of the colon
and presents with abdominal pain and diarrhea due to
colitis. However, C. difficile enteritis has been reported
rarely. The initial reports suggested mortality rates
as high as 66%. The incidence of C. difficile enteritis
appears to be increasing in parallel to the increase in
colonic infections. We present two cases of patients
who had otherwise uneventful abdominal surgery but
subsequently developed C. difficile enteritis. Our literature review demonstrates 81 prior cases of C. difficile
enteritis described in case reports. The mortality of the
disease remains high at approximately 25%. Early recognition and intervention may reduce the high mortality associated with this disease process.

CASE REPORT
Case 1
The first patient is a 54-year-old Caucasian male with
ulcerative colitis who underwent a total proctocolectomy
with end ileostomy in 1997. He developed a parastomal

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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hernia that was becoming increasingly symptomatic. Following a discussion with the patient regarding the risks
and benefits of parastomal hernia repair, he underwent
an exploratory laparotomy with enterolysis, parastomal
hernia repair and re-siting of the ileostomy. The hernia defect was repaired primarily with a biologic mesh
underlay (Alloderm, Lifecell®). He received one preoperative dose of cefoxitin; consistent with preoperative
antibiotic guidelines. The operation was uneventful. His
postoperative course was uncomplicated; on postoperative day 4 he was tolerating a regular diet and had normal ileostomy output. He was subsequently discharged
home.
Twenty-four hours later, he returned to the hospital
emergency department with complaints of abdominal
pain and feculent vomiting. Vital signs on arrival were
notable for a temperature of 38.5 ℃, heart rate of 130
beats per minute and blood pressure of 150/90 mmHg.
On physical exam his abdomen was diffusely tender to
palpation without peritoneal signs. The ileostomy was
viable and there was gas and a small amount of fluid
noted in the ostomy bag. A nasogastric tube was placed
and returned 1600 mL of feculent effluent.
Laboratory examination revealed a white blood cell
count of 5400 cells/mm 3, hemoglobin of 16 g/dL,
and 192 000 platelets/mm3 and a serum lactate of 2.1
mg/dL. An abdominal and pelvic computed tomography (CT) scan obtained in the emergency department
revealed mildly dilated, fluid filled small bowel without a
transition point. There was a small amount of free fluid
and air which was consistent with the history of recent
laparotomy. Blood cultures were obtained in the emergency department.
He was transferred to the intensive care unit for fluid
resuscitation and started on broad-spectrum antibiotics.
Serial abdominal exams were performed over the course
of the next several hours, and he began to stabilize clinically. Notably, his tachycardia began to resolve and his
urine output increased. Additionally, during this time, his
ileostomy began to produce copious amounts of fluid
and gas requiring frequent ostomy bag changes. The
following day, his blood cultures returned positive for
Enterococcus and his stool studies from his stoma output
were positive for C. difficile.
Treatment for C. difficile was initiated with oral metronidazole but was subsequently changed to a combination
of intravenous metronidazole and vancomycin enemas
as the patient was not tolerating oral intake well. On
hospital day 2, the antibiotic regimen used to treat the
bacteremia was tailored to intravenous vancomycin alone
based on sensitivity information. The patient improved
with his antibiotic treatment and was transitioned to oral
vancomycin for treatment of C. difficile. He was treated
for a total of 14 d and he had complete resolution of his
symptoms.

quadrant abdominal pain. His vital signs were normal
on admission. A CT scan revealed inflammation of the
sigmoid colon without evidence of a discrete fluid collection. The patient was initially started on intravenous
antibiotics. However, approximately 24 h following
admission, the patient developed worsening abdominal
pain. His abdominal examination demonstrated worsening tenderness, with diffuse rebound and guarding. After
discussion of operative risks he was taken to the operating room for exploration.
The sigmoid colon demonstrated only a focal area
of perforation with moderate inflammation. A sigmoidectomy was performed with healthy proximal tissue and
normal rectum. A primary anastomosis was performed
using an EEA stapling device. A diverting ileostomy
was performed to protect the anastomosis. The patient
received 24 h of antibiotic treatment prior to operation
which included three doses each of ciprofloxacin and
metronidazole. Postoperatively, the patient developed an
ileus which resolved on postoperative day 6. He was tolerating a diet following this. On postoperative day 8, the
patient experienced significantly increased output from
his ileostomy (greater than 2 L). A C. Difficile toxin sent
from the ileostomy returned positive. The patient was
started on intravenous metronidazole and improved. He
was transitioned to oral medications upon discharge to
complete a 14 d course.

Case 2
The second case is a 48-year-old male patient with a
history of diverticulitis who presented with left lower

DISCUSSION

WCCR|www.wjgnet.com

Literature review
A systematic literature review was conducted by searching PubMed for the terms “enteritis” and “Clostridium
difficile”. One hundred and ninety-two citations were
screened. One-hundred and fifty-eight were excluded
based on review of title or abstract. Thirty-four citations
were reviewed and the references of individual reports
were hand searched to identify any missed reports. Data
was extracted from individual case reports. All patients
were symptomatic and tested positive for C. difficile.
There were 34 reports identified from this search (Figure
1). We did not perform a meta-analysis due to the heterogeneity of the data and lack of randomized trials.
There were 81 cases of C. difficile enteritis found in
the literature[4-37], with the addition of our cases, the total
number of cases is now 83. Figure 2 illustrates that the
number of cases has increased considerably in the last
decade. There were 9 cases reported between the years
1980 and 2000. Since then there have been 73 cases reported. The mortality from the first 9 cases reported was
67% (6/9). The overall mortality of the 83 cases published is 23%. The average age of patients is 54 ± 2.44
years. Male patients constituted 53% of the cohort. Antibiotic use in the prior 4 wk was 71% and the incidence
of inflammatory bowel disease was 41%. Twenty-one of
83 patients died resulting in a mortality rate of 23%.

C. difficile is the most common cause of health care-associated infectious diarrhea[3]. As first described, C. difficile
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192 citations screened for eligibility

158 excluded (in vitro work, animal studies, etc. )

25 single
case reports

34 citations reviewed

4 reports of 2 cases
(including current experience)

2 reports
of 3 cases

1 reports
of 4 cases

1 reports
of 12 cases

1 reports
of 22 cases

83 cases

Figure 1 CONSORT diagram indicating the results of the systematic literature review. The results of the systematic review demonstrated 34 citations that met
criteria for inclusion. There were a total of 83 patient-cases of Clostridium difficile enteritis identified.
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lée et al[19] report that ten of twelve patients with ileal C.
difficile had recent antibiotic administration (one did not
have recent antibiotic use and one was not documented).
Similarly, Lundeen et al[20] present 6 cases of C. difficile
enteritis in which all 6 cases had recent antibiotic exposure. However, Tsiouris et al[30] report 22 cases in which
the association with prior antibiotic use is less strong. Of
the 22 patients in this series, only 22.7% demonstrated
recent use of antibiotics. Based on our review, the association is still high, as 71% of patients had received
antibiotics within 4 wk of presentation with C. difficile
enteritis.
It is believed that gastric acid is a key mechanism of
defense against ingested pathogens[1]. C. difficile has been
identified as a pathogen in animals and has been identified in some food products[40]. Therefore, it is possible
that transmission from ingested meats may occur[40]. Proton pump inhibitor (PPI) and H2-blockers are frequently
used for gastric acid suppression. Acid suppressive the
rapy has been demonstrated to significantly increase the
risk for C. difficile infection[1,41]. The patient in Case 1 was

colitis was thought to be associated with the exclusive use
of clindamycin administration[2]. Ironically, the bacteria
that was difficult to grow (thus the difficile) is now increasing with dramatic incidence[2,38]. The increase in incidence
is due, in part, to the highly virulent NAP1/BI/027 strain
of C. difficile. In the United States, the frequency of C.
difficile infection has doubled in the past 10 years[38]. The
understanding of C. difficile and its pathophysiology has
increased substantially over the past few decades. Severe
C. difficile infection is being reported more frequently in
patients not previously thought to be at high risk, including children[38,39]. It is possible that C. difficile enteritis is
less dependent on alterations in colonic flora to develop.
C difficile enteritis has previously been considered a rare
disease. However, as highlighted in our review, the incidence of this also appears to be increasing.
Predisposing factors to C. difficile infection include
prior antibiotic use; which is thought to alter the colonic
flora, allowing C. difficile to proliferate. Many case reports, including ours, would suggest that previous antibiotic use is also associated with C. difficile enteritis. Laval-
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treated preoperatively with a PPI for gastroesophageal
reflux disease. Case 2 was not on outpatient therapy, but
did receive a PPI postoperatively. This association is not
entirely clear, however, as Lundeen et al[20] reported six
cases, in which only one patient was on acid reducing
therapy.
The pathophysiology of C. difficile enteritis is not well
understood. Patients with an ileostomy may develop a
metaplasia of the terminal end, creating an environment
more similar to the colonic environment[42]. Additionally, changes in the intestinal flora have been noted after
ileostomy[43]. Testore et al[44] isolated C. difficile from jejunum in asymptomatic human autopsy specimens. This
supports the theory that small bowel may act as a reservoir. Kralovich et al[15] demonstrated in vivo that a patient
with a jejunal-ileal bypass developed C. difficile infection
in the defunctionalized limb. In addition to alterations
in the host, changes in the pathogen may also be responsible for the development of C. difficile enteritis.
Small bowel mucosa requires a higher concentrations of
toxin for infection to occur[45]. In this case, the toxigenic
NAP1/BI/027 strain may be more capable of causing
small bowel infection. This is hypothetical at this point,
but the increased recognition of C. difficile enteritis is
compatible with the timing of the rise in NAP1/BI/027.
This strain has been confirmed as the causative agent in
one case of C. difficile enteritis[19]. We did not specifically
test for NAP1/BI/027 strain and, therefore, cannot determine if this was a predisposing factor in our patients.
The diagnosis of C. difficile enteritis requires a high
index of suspicion. As many patients may not initially be
suspected of C. difficile infection, CT scan evidence may
be useful. Wee et al[33] reviewed CT scan findings in four
patients with C. difficile enteritis. They suggest that ascites
and fluid-filled small bowel in the presence of mild mesenteric stranding could be considered consistent with C.
difficile enteritis. Our patient in Case 1 demonstrated fluid
filled loops of small bowel and a moderate amount of
ascites. This was initially thought to be due to his recent
surgery. However, these findings are consistent with the
reported CT findings of small bowel C. difficile.
Treatment for C. difficile enteritis is generally similar
to that for colonic infections. Oral metronidazole is
considered standard first line therapy. However, Follmar
et al[8] report the use of vancomycin for metronidazole
resistant C. difficile. Severe C. difficile infection may be better treated with vancomycin[46,47]. In our patient, due to
his ileus and his severe clinical status, we elected to use
intravenous metronidazole and vancomycin enemas for
his initial treatment.
It should be noted that our review is focused on case
reports. There is no prospective data on the incidence of
C. difficile enteritis. Therefore, it is not possible to know
whether the apparent increase in cases is a true increase
in incidence or if there is simply more reporting of the
disease. However, even in the context of simply more
reporting, the mortality remains high and increased rec-
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ognition will still remain a priority.
The mortality of C. difficile enteritis has historically
been considered very high as the initial 9 reports demonstrated a mortality of 66%. However, as the experience
has steadily accumulated, the mortality rate appears to
be decreasing. Our report of a mortality rate of 25.3% is
lower than earlier reports, but remains substantial. This
clinical entity is still rare and requires a high index of
suspicion to initiate treatment early. As the use of antibiotics, immunosuppressive agents, and the age of the
patient population will all continue to increase it is likely
that C. difficile infections, including C. difficile enteritis will
only continue to increase. Awareness of this process and
efforts to determine the optimal treatment will continue
to be necessary.
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Core tip: Herein are described the cases of two elderly
women who developed pseudomembranous colitis after
one-week triple therapy consisting of pantoprazole (20
mg bid ), clarithromycin (500 mg bid ), and amoxicillin (1
g bid ) to eradicate Helicobacter pylori (H. pylori ) infection. After a 10-d treatment with oral vancomycin (125
mg every 6 h) both patients had complete resolution of
symptoms and negative stool test for Clostridium difficile toxins. Clinicians should have a high index of suspicion of pseudomembranous colitis as a rare, but severe
complication of H. pylori therapy.

Abstract
Helicobacter pylori (H. pylori ) is one of the most com-

mon chronic bacterial infections in humans, affecting half of world’s population. Therapy for H. pylori
infection has proven to be both effective and safe.
The one-week triple therapy including proton pump
inhibitor, clarithromycin, and amoxicillin or metronidazole is still recommended as a first-line treatment
to eradicate H. pylori infection in countries with low
clarithromycin resistance. Generally, this therapy is
well-tolerated, with only a few and usually minor side
effects. However, rare but severe adverse effects such
as pseudomembranous colitis have been reported,
Clostridium difficile (C. difficile ) infection being the
main causative factor in all cases. We report the cases
of two women who developed pseudomembranous
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INTRODUCTION
Helicobacter pylori (H. pylori) is one of the most common
chronic bacterial infections in humans, affecting half of
the world’s population. Its prevalence is high in developing countries and low in the developed ones[1]. H. pylori
eradication therapy is supported by numerous consensus
groups around the world, and the treatment of millions
of infected subjects has demonstrated that such strategy
is both effective and safe. The spectrum of indications
for H. pylori eradication therapy has steadily extended
over the last decade[2] with a resultant increase in its use.
The one-week triple therapy including proton pump
inhibitor (PPI), clarithromycin and amoxicillin or metronidazole proposed at the first Maastricht conference[3]
to eradicate H. pylori is still recommended as the first-line
treatment by the recent Maastricht Ⅳ consensus conference[2] in countries with clarithromycin resistance rate
under 15%-20% (e.g., Northern European countries)[4].
Eradication rates with standard triple therapy have fallen
to 70%-80% over the past few years, mainly due to increasing resistance to clarithromycin[5]. Generally, this
therapy is well-tolerated, with only a few and usually
minor side effects (e.g., nausea, metallic taste). However,
severe adverse effects such as pseudomembranous colitis
have been reported[6-13], Clostridium difficile (C. difficile) being
the main causative agent in all cases.
We report the cases of two elderly women who developed pseudomembranous colitis after one-week triple
therapy with pantoprazole, clarithromycin, and amoxicillin for H. pylori infection.

Figure 1 Pre-treatment endoscopic examination. Colonoscopy revealed
scattered off-white pseudomembranes, some of them around a diverticulum.

mg every 6 h due to unfavorable response. After a 10-d
treatment with vancomycin, the patient had a complete
resolution of the symptoms and was discharged from
hospital with negative results for C. difficile toxins and one
stool per day. During a four-month follow-up, patient remained asymptomatic.
The second case concerns a 71-year-old woman
who was admitted with profuse watery diarrhea (up to
10 stools daily) and abdominal pain. Her prior medical history was unremarkable. Symptoms occurred 5 d
after a one-week triple therapy (pantoprazole 20 mg bid,
clarithromycin 500 mg bid and amoxicillin 1 g bid) for
H. pylori eradication. Physical examination was normal,
except for signs of dehydration. Microbiological examination of stools was negative for Salmonella, Shigella and
Yersinia spp., and did not reveal any parasites. The patient
had leukocytosis (12400/mm3), hypokalemia (2.8 mEq/
L), and mild inflammatory syndrome. Sigmoidoscopy
showed typical signs of pseudomembranous colitis, while
a stool test for C. difficile toxins A and B proved positive.
The patient received 10-d treatment with oral vancomicyn 125 mg every 6 h, followed by prompt improvement
in symptoms and negative test for C. difficile toxins. No
relapse occurred during an 11-mo follow-up.

CASE REPORT
The first case is a 70-year-old woman who was referred
to our department with a 10-d history of watery diarrhea
(6-12 stools per day) and crampy abdominal pain. Her
medical history included hypertension, chronic gastritis
H. pylori positive, and colonic diverticulosis (previously
diagnosed on colonoscopy). Three weeks before admission she completed a one-week triple therapy (pantoprazole 20 mg bid, clarithromycin 500 mg bid and amoxicillin
1 g bid) for H. pylori infection. On physical examination,
she looked unhealthy, and her abdomen was mildly tender, with no masses. Temperature and vital signs were
normal. Laboratory investigations revealed leukocytosis
(14800/mm3) with neutrophilia, high C-reactive protein
(11.5 mg/dL), and low levels of serum albumin (2.4 mg/
dL), sodium (133 mEq/L), and potassium (2.7 mEq/L).
Two days before admission, stool samples examination
excluded enteric bacterial pathogens (Shighella, Salmonella,
Yersinia spp.) as well as C. difficile toxins. Without any prior
preparation, the patient underwent a limited colonoscopy,
which showed diffusely scattered off-white pseudomembranes attached to the hyperemic underlying mucosa and
multiple diverticula (Figure 1). Repeated stool sample
examination was positive for C. difficile toxins A and B.
Treatment with oral metronidazole 500 mg every 8 h was
initiated, replaced 72 h later with oral vancomycin 125
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DISCUSSION
Eradication therapy for H. pylori provides enormous benefits and has proved to be both effective and safe. Except
from the rare and mild side-effects, eradication therapy
is generally well-tolerated. Severe adverse effects such as
pseudomembranous colitis following eradication therapy
have very rarely been reported[6-13] which is quite surprising, taken into account the immense number of subjects
treated worldwide. It is difficult to find a clear explanation why are so rare cases of pseudomembranous colitis
after eradication therapy reported in the literature, but
some hypotheses were put forward: (1) the use of metronidazole, an efficient drug against C. difficile; however,
several cases of pseudomembranous colitis, as published,
occurred after a regimen containing metronidazole[8-10];
(2) the short duration of the therapy; (3) almost all treat-
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ments are carried out in outpatients (hospitalization is
a risk factor for C. difficile infection); and (4) many cases
with mild clinical disease were most likely not diagnosed,
either because the patients did not consult a physician or
the physician did not suspect the development of C. difficile infection[10].
Over the last decade, C. difficile infection rate has increased dramatically worldwide both in incidence and
severity[14,15]. In addition to broad-spectrum antibiotic
therapy, there have been identified many other potential
risk factors for C. difficile infection (advanced age, female
gender, comorbidities, admission to ICU, long hospital
stay, immunosuppressive therapy, and PPI use)[16-21]. Several studies and recent meta-analyses have shown that
PPI therapy is associated with increased risk of C. difficile
infection[20-27], and United States Food and Drug Administration even issued a safety announcement to inform
the public about this possible risk[28]. Newly published
studies have found that C. difficile infection can occur outside the above mentioned well-known risk groups, in the
absence of any hospitalization and even in young patients
with no comorbidities[29].
All the components of the triple eradication therapy
for H. pylori (PPI and two antibiotics: clarithromycin
and amoxicillin or metronidazole) are potential risk factors for C. difficile infection. The most responsible for
development of pseudomembranous colitis seems to be
clarithromycin, used in both our cases and in most of the
published reports[6,7,10,13].
The spectrum of C. difficile infection is wide, ranging
from mild, self-limiting diarrhea to fulminant pseudomembranous colitis which is associated with significant
morbidity and mortality. Most patients with C. difficile
infection have a mild-to-moderate disease, but some may
develop severe forms of disease such as pseudomembranous colitis, or even complicated by toxic megacolon[7].
Among variables used to define severe disease, the most
important are the presence of pseudomembranes at endoscopy and age over 65 years. Both our cases met the
criteria for a severe form of disease, and were treated
with vancomycin according to current guidelines recommendations[30].
Our cases, in addition to the ones published, demonstrate that pseudomembranous colitis can occur after a
usually well-tolerated triple therapy for H. pylori eradication. Despite this very rare complication, it should be
underlined that H. pylori eradication therapy provides
huge benefits and remains effective and generally safe.
However, C.difficile infection may occur with an eradication therapy for H. pylori consisting of two antibiotics
and a PPI. Most likely, C. difficile infection cases following
H. pylori eradication therapy are not as rare as reported
by literature, considering that a significant proportion of
mild form of disease does not come to physician’s attention and thus may remain undiagnosed[31]. Clinicians
should be aware of such complication when prescribing
triple therapy for H. pylori eradication, and should inform
the patients that they may have diarrhea during or after
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treatment, and therefore should seek medical advice.
In conclusion, pseudomembranous colitis should be
suspected in any patient with watery diarrhea during or
after triple therapy for H. pylori eradication. Awareness of
such complication is particularly important in the actual
context when both duration and indications for H. pylori
eradication therapy have been extended.

REFERENCES
1

2

3

4
5
6
7

8

9

10

11

12

13

14

15

Hunt RH, Xiao SD, Megraud F, Leon-Barua R, Bazzoli F,
van der Merwe S, Vaz Coelho LG, Fock M, Fedail S, Cohen
H, Malfertheiner P, Vakil N, Hamid S, Goh KL, Wong BC,
Krabshuis J, Le Mair A. Helicobacter pylori in developing
countries. World Gastroenterology Organisation Global
Guideline. J Gastrointestin Liver Dis 2011; 20: 299-304 [PMID:
21961099 DOI: 10.1097/MCG.0b013e31820fb8f6]
Malfertheiner P, Megraud F, O’Morain CA, Atherton J,
Axon AT, Bazzoli F, Gensini GF, Gisbert JP, Graham DY,
Rokkas T, El-Omar EM, Kuipers EJ. Management of Helicobacter pylori infection--the Maastricht IV/ Florence Consensus Report. Gut 2012; 61: 646-664 [PMID: 22491499 DOI:
10.1136/gutjnl-2012-302084]
Current European concepts in the management of Helicobacter pylori infection. The Maastricht Consensus Report.
European Helicobacter Pylori Study Group. Gut 1997; 41:
8-13 [PMID: 9274464]
Megraud F. Helicobacter pylori and antibiotic resistance. Gut 2007; 56: 1502 [PMID: 17938430 DOI: 10.1136/
gut.2007.132514]
Graham DY, Fischbach L. Helicobacter pylori treatment
in the era of increasing antibiotic resistance. Gut 2010; 59:
1143-1153 [PMID: 20525969 DOI: 10.1136/gut.2009.192757]
Teare JP, Booth JC, Brown JL, Martin J, Thomas HC. Pseudomembranous colitis following clarithromycin therapy.
Eur J Gastroenterol Hepatol 1995; 7: 275-277 [PMID: 7743311]
Schweigart U, Franck H, Schepp W, Lehn N, Becker K,
Classen M. Toxic megacolon after Helicobacter pylori eradication therapy. Internist (Berl) 1997; 38: 352-354 [PMID:
9213574]
Archimandritis A, Souyioultzis S, Katsorida M, Tzivras
M. Clostridium difficile colitis associated with a ‘triple’
regimen, containing clarithromycin and metronidazole, to
eradicate Helicobacter pylori. J Intern Med 1998; 243: 251-253
[PMID: 9627163 DOI: 10.1046/j.1365-2796.1998.00272.x]
Nawaz A, Mohammed I, Ahsan K, Karakurum A, Hadjiyane C, Pellecchia C. Clostridium difficile colitis associated
with treatment of Helicobacter pylori infection. Am J Gastroenterol 1998; 93: 1175-1176 [PMID: 9672359]
Harsch IA, Hahn EG, Konturek PC. Pseudomembranous
colitis after eradication of Helicobacter pylori infection
with a triple therapy. Med Sci Monit 2001; 7: 751-754 [PMID:
11433206]
Lau CF, Hui PK, Fung TT, Tung SY, Wong AM, Loo CK,
Lam KM. Pseudomembranous colitis without diarrhoea following Helicobacter pylori eradication therapy. Hosp Med
2001; 62: 431-433 [PMID: 11480134]
Rai R, Rai S. Pseudomembranous colitis requiring surgical
intervention following triple therapy for Helicobacter pylori
eradication. ANZ J Surg 2002; 72: 917-919 [PMID: 12485235
DOI: 10.1046/j.1445-2197.2002.02593.x]
Kubo N, Kochi S, Ariyama I, Murata M, Furusyo N, Hayashi J. Pseudomembranous colitis after Helicobacter pylori
eradication therapy. Kansenshogaku Zasshi 2006; 80: 51-55
[PMID: 16519125]
Ananthakrishnan AN. Clostridium difficile infection: epidemiology, risk factors and management. Nat Rev Gastroenterol Hepatol 2011; 8: 17-26 [PMID: 21119612 DOI: 10.1038/

February 8, 2014|First Edition|

Trifan A et al . Pseudomembranous colitis after Helicobacter pylori eradication

15
16

17

18

19

20

21

22

23

24

nrgastro.2010.190]
O’Donoghue C, Kyne L. Update on Clostridium difficile
infection. Curr Opin Gastroenterol 2011; 27: 38-47 [PMID:
21099432 DOI: 10.1097/MOG.0b013e3283411634]
Khanna S, Pardi DS. The growing incidence and severity
of Clostridium difficile infection in inpatient and outpatient
settings. Expert Rev Gastroenterol Hepatol 2010; 4: 409-416
[PMID: 20678014 DOI: 10.1586/egh.10.48]
Morrison RH, Hall NS, Said M, Rice T, Groff H, Brodine
SK, Slymen D, Lederman ER. Risk factors associated with
complications and mortality in patients with Clostridium
difficile infection. Clin Infect Dis 2011; 53: 1173-1178 [PMID:
21976459 DOI: 10.1093/cid/cir668]
Dubberke ER, Reske KA, Olsen MA, McMullen KM, Mayfield JL, McDonald LC, Fraser VJ. Evaluation of Clostridium
difficile-associated disease pressure as a risk factor for
C difficile-associated disease. Arch Intern Med 2007; 167:
1092-1097 [PMID: 17533213 DOI: 10.1086/52582]
Kuntz JL, Chrischilles EA, Pendergast JF, Herwaldt LA,
Polgreen PM. Incidence of and risk factors for communityassociated Clostridium difficile infection: a nested casecontrol study. BMC Infect Dis 2011; 11: 194 [PMID: 21762504
DOI: 10.1186/1471-2334-11-194]
Al-Tureihi FI, Hassoun A, Wolf-Klein G, Isenberg H. Albumin, length of stay, and proton pump inhibitors: key
factors in Clostridium difficile-associated disease in nursing
home patients. J Am Med Dir Assoc 2005; 6: 105-108 [PMID:
15871884 DOI: 10.1016/j.jamda.2005.01.003]
Dalton BR, Lye-Maccannell T, Henderson EA, Maccannell
DR, Louie TJ. Proton pump inhibitors increase significantly the risk of Clostridium difficile infection in a lowendemicity, non-outbreak hospital setting. Aliment Pharmacol Ther 2009; 29: 626-634 [PMID: 19183143 DOI: 1111/
j.1365-2036.2008.03924.x]
Aseeri M, Schroeder T, Kramer J, Zackula R. Gastric acid
suppression by proton pump inhibitors as a risk factor for
clostridium difficile-associated diarrhea in hospitalized
patients. Am J Gastroenterol 2008; 103: 2308-2313 [PMID:
18702653 DOI: 10.1111/j.1572-0241.2008.01975.x]
Linney S, Fernandes T, Einarson T, Sengar A, Walker JH,
Mills A. Association Between Use of Proton Pump Inhibitors and a Clostridium difficile-Associated Disease Outbreak: Case-Control Study. Can J Hosp Pharm 2010; 63: 31-37
[PMID: 22478951]
Kwok CS, Arthur AK, Anibueze CI, Singh S, Cavallazzi

25

26

27

28

29

30

31

R, Loke YK. Risk of Clostridium difficile infection with
acid suppressing drugs and antibiotics: meta-analysis. Am
J Gastroenterol 2012; 107: 1011-1019 [PMID: 22525304 DOI:
10.1038/ajg.2012.108]
Deshpande A, Pant C, Pasupuleti V, Rolston DD, Jain A,
Deshpande N, Thota P, Sferra TJ, Hernandez AV. Association between proton pump inhibitor therapy and Clostridium difficile infection in a meta-analysis. Clin Gastroenterol
Hepatol 2012; 10: 225-233 [PMID: 22019794 DOI: 10.1016/
j.cgh.2011.09.030]
Tleyjeh IM, Bin Abdulhak AA, Riaz M, Alasmari FA, Garbati MA, AlGhamdi M, Khan AR, Al Tannir M, Erwin PJ,
Ibrahim T, Allehibi A, Baddour LM, Sutton AJ. Association
between proton pump inhibitor therapy and clostridium
difficile infection: a contemporary systematic review and
meta-analysis. PLoS One 2012; 7: e50836 [PMID: 23236397
DOI: 10.1371/journal.pone.0050836]
Howell MD, Novack V, Grgurich P, Soulliard D, Novack
L, Pencina M, Talmor D. Iatrogenic gastric acid suppression
and the risk of nosocomial Clostridium difficile infection.
Arch Intern Med 2010; 170: 784-790 [PMID: 20458086 DOI:
10.1001/archinternmed.2010.89]
US Food and Drug Administration. Clostridium difficileassociated diarrhea can be associated with stomach acid
drugs known as proton pump inhibitors (PPIs) 2012. RDA
Drug Safety Communication, Rockville, MD, USA, accessed
March 2012. Available from: URL: http://www.fda.gov/
Drugs/DrugSafety/ucm 290510.htm
Khanna S, Pardi DS, Aronson SL, Kammer PP, Orenstein R,
St Sauver JL, Harmsen WS, Zinsmeister AR. The epidemiology of community-acquired Clostridium difficile infection: a
population-based study. Am J Gastroenterol 2012; 107: 89-95
[PMID: 22108454 DOI: 10.1038/ajg.2011.398]
Surawicz CM, Brandt LJ, Binion DG, Ananthakrishnan AN,
Curry SR, Gilligan PH, McFarland LV, Mellow M, Zuckerbraun BS. Guidelines for diagnosis, treatment, and prevention of Clostridium difficile infections. Am J Gastroenterol
2013; 108: 478-98; quiz 499 [PMID: 23439232 DOI: 10.1038/
ajg.2013.4]
Alcalá L, Martín A, Marín M, Sánchez-Somolinos M, Catalán P, Peláez T, Bouza E; Spanish Clostridium difficile Study
Group. The undiagnosed cases of Clostridium difficile infection in a whole nation: where is the problem? Clin Microbiol
Infect 2012; 18: E204-E213 [PMID: 22563775 DOI: 10.1111/
j.1469-0691.2012.03883]
P- Reviewers: VetvickaV, Wasko-Czopnik D
S- Editor: Zhai HH L- Editor: A E- Editor: Ma S

WCCR|www.wjgnet.com

16

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report
ISBN 978-0-9914430-1-7

2014 First Edition
bpgoffice@wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.

BACTERIAL INFECTIONS AND MYCOSES

Fecal microbiota transplantation for severe enterocolonic
fistulizing Crohn’s disease
Fa-Ming Zhang, Hong-Gang Wang, Min Wang, Bo-Ta Cui, Zhi-Ning Fan, Guo-Zhong Ji
Key words: Fecal microbiota transplantation; Crohn’s
disease; Rescue therapy; Inflammatory bowel disease;
Fistula

Fa-Ming Zhang, Hong-Gang Wang, Min Wang, Bo-Ta Cui,
Zhi-Ning Fan, Guo-Zhong Ji, Digestive Endoscopy and Medical
Center for Digestive Diseases, the Second Affiliated Hospital of
Nanjing Medical University, Nanjing 210011, Jiangsu Province,
China
Author contributions: Zhang FM designed and organized the
study and wrote the paper; Wang HG performed the lab work;
Wang M joined in the clinical work; Cui BT performed the lab
work; Fan ZN and Ji GZ were the attending doctors of this group.
Supported by (in part) The Public Donated Grant “Intestine Initiative”
Correspondence to: Fa-Ming Zhang MD, PhD, Digestive Endoscopy and Medical Center for Digestive Diseases, the Second
Affiliated Hospital of Nanjing Medical University, 121 Jiang Jiayuan, Nanjing 210011, Jiangsu Province,
China. fzhang@njmu.edu.cn
Telephone: +86-25-58509883 Fax: + 86-25-58509931
Received: August 16, 2013
Revised: September 12, 2013
Accepted: September 15, 2013
Published: February 8, 2014

Core tip: We proposed that standardized fecal microbiota transplantation (FMT) might be a promising rescue therapy for refractory inflammatory bowel disease.
This case report provided the first description of severe
Crohn’s disease in sustained clinical remission after
FMT, and the brief protocol of patient preparation before and during FMT. Although there was only one case,
the present result in our pilot clinical trial strongly supported our initial hypothesis and highlighted the attractive role of the remodeling of gut flora in host diseases.
Original sources: Zhang FM, Wang HG, Wang M, Cui BT, Fan
ZN, Ji GZ. Fecal microbiota transplantation for severe enterocolonic fistulizing Crohn’s disease. World J Gastroenterol 2013;
19(41): 7213-7216 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i41/7213.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i41.7213

Abstract
The concept of fecal microbiota transplantation (FMT)
has been used in traditional Chinese medicine at
th
least since the 4 century. Evidence from recent
human studies strongly supports the link between
intestinal bacteria and inflammatory bowel disease.
We proposed that standardized FMT might be a
promising rescue therapy for refractory inflammatory bowel disease. However, there were no reports
of FMT used in patients with severe Crohn’s disease
(CD). Here, we report the successful treatment of
standardized FMT as a rescue therapy for a case of
refractory CD complicated with fistula, residual Barium sulfate and formation of intraperitoneal large
inflammatory mass. As far as we know, this is the
first case of severe CD treated using FMT through
mid-gut.

INTRODUCTION
The gut microbiota is considered to constitute a “microbial organ” which plays a pivotal role in the intestinal
diseases[1]. The gut metagenome sequencing showed that
over 99% of the genes are bacterial[2]. Although fecal microbiota transplantation (FMT) has only recently gained
popularity with its success in treating Clostridium difficile
infection[3], the concept of FMT for treatment of human
intestinal diseases has been recorded at least for 1700
years in traditional Chinese medicine[4]. Evidence from
human studies strongly supports the link between intestinal bacteria and inflammatory bowel diseases (IBD)[5-7].
IBD includes ulcerative colitis (UC) and Crohn’s disease
(CD). However, there have been only four publications
on FMT for the treatment of IBD in 18 cases of UC[8-10]
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and one case of newly diagnosed CD[10]. To date, there
has been no report of FMT used as a rescue therapy in
patients with severe CD. We proposed that standardized
FMT might be a useful rescue therapeutic option for refractory inflammatory bowel disease.

A

R

CASE REPORT
A 32-year-old Chinese man with known severe enterocolonic CD presented to our hospital in November 2012
because of progressive abdominal pain, bloody and purulent diarrhea and high fever of 38 ℃-39.5 ℃ for 8 wk.
He was diagnosed with CD in May 2010 when he was
found three stricturing lesions and a penetrating lesion in
ileum. In fact, he had gastrointestinal symptoms such as
abdominal pain since 2005 and received enterectomy for
presumptive appendicitis in 2007.
He was initially treated with intravenous prednisolone and Pentasa (mesalazine) 4.0 g daily for 6 years with
frequent relapses. Colonoscopy in May 2011 revealed
severe Crohn colitis with extensive ulcers throughout the
entire colon. Therefore, he was treated with intravenous
prednisolone and Mycophenloate Mofetil 1.0 g by mouth
daily. In September 2012, many large ulcers were found
in colon. He refused anti-tumour necrosis factor antibody infusion due to lack of medical insurance. He then
received Mycophenloate Mofetil capsules 1.25 g daily and
mesalazine 3.0 g daily. He was transferred to our center in
November 2012.
On physical examination on admission, the patient
showed poor general conditions. A large mass could
be seen in the hypogastrium with tenderness. Laboratory tests showed leukocyte count of 17.5 × 109/L with
89.4% of neutrophils, erythrocyte sedimentation rate of
97 mm per hour and C-reactive protein of 141 mg/L.
He had normal liver function test except album of 27.4
g/L (normal range, 35-55 g/L) and total cholesterol 2.6
mmol/L (normal range, 3.0-6.0 mmol/L).
CT scan showed an abdominal mass measuring 14 cm
× 8 cm × 10 cm, enterocolic fistula and residual Barium
sulfate in the mass (Figure 1A). The patient underwent
barium meal examination in another hospital three
months ago. Colonoscope could not pass through the
severely inflamed sigmoid colon. He was given antibiotics
intravenously for 10 d. However, symptoms of frequent
fever, abdominal pain and abdominal mass were still the
therapeutic dilemma.
He agreed to participate in a clinical trial with FMT
for moderate to severe refractory CD (NCT01793831),
approved by the ethics committee of our center. One
week prior to FMT, Mycophenloate Mofetil capsules and
Etiasa were stopped, and Salofalk (mesalazine) 3.0 g was
given daily. His CD Activity Index (CDAI) score was 537.
Based on the patient’s desire and the protocol of
scanning tests and questionnaires made by our group (not
shown in the present article), the donor was his 10-yearold healthy daughter. According to the protocol of standardized preparation, Esomeprazole Magnesium 40 mg
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Figure 1 Abdominal computerized tomography scan. A: Before FMT, formation of an intraperitoneal large inflammatory mass measuring 14 cm × 8 cm
× 10 cm, arrows showing gas indicating fistula, and the scattered bright image
indicating Barium sulfate in fistula; B: Four months after FMT, no mass and gas
was present and only a little Barium sulfate in the mass was shown. FMT: Fecal
microbiota transplantation.

by intravenous push and metoclopramide 10 mg by intramuscular injection were given one hour before endoscopic procedure. The highly purified gut flora at lab was prepared as 150 mL liquid suspension and was transplanted
into mid-gut below Vater papilla[11] by a tube within the
channel of gastroscope under anesthesia. The time from
collection of stool to FMT procedure with endoscopy
was 50 min. A week after FMT, his symptoms, such as fever, bloody purulent stool and abdominal pain, were dramatically alleviated, the size of intraperitoneal inflammatory mass became much smaller than that before FMT,
and the CDAI score was reduced to 228. He had a severe
cold in the whole third week after he was discharged with
clinical improvement. At one month of follow-up after
FMT, his CDAI score was further reduced to 143, which
met the criteria of clinical remission. Three months after
FMT, CDAI score was further reduced to 62, suggesting
sustained clinical remission. CT scan (Figure 1B) showed
resolved mass without exudation and the disappearance
of the previous Barium sulfate intraperitoneally. Then,
Salofalk 2.0 g daily was given. The patient was followed
up for 9 mo and his CDAI score remained at 62, suggesting sustained clinical remission. Of note, he has gained
his body weight by 11 kg, compared with the 50 kg as his
baseline body weight before FMT. His nutrition status
has also improved, evidenced by normalized album and
total cholesterol 47.4 g/L (normal range, 35-55) and 4.5
mmol/L (normal range, 3.0-6.0), respectively. The key
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dramaticly during the first week after FMT. The large
mass and inflammation within the fistula subsided in 4-6
wk. The expulsion of residual Barium sulfate within 4
mo actually not only decreased the risk of refractory infection within fistula, but also played a role in improving
the internal fistula.
Gut microbial communities represent one source of
human genetic and metabolic diversity. Previous studies
have shown that relatives of patients with CD bear the
risk of this disease and have altered gut microbiome[17].
The recent reports also have shown that the gut microbiota composition in healthy persons has the age-associated
changes[18]. These experimental evidences indicated that
the family members of CD patients might not be the best
donor of stool for FMT. However, in the present case,
the clinical results demonstrated that the patient’s 10-yearold daughter under healthy state was his right choice as a
donor. Further studies are needed to clarify whether the
ideal donor of stool for FMT can be from CD patient’s
relatives or family members.
We reported here the first case of severe CD using
FMT through mid-gut. The single standardized FMT resulted in sustained clinical remission for more than 9 mo
and the follow-up is going on. Although there was only
one case, the present result in our clinical trial strongly
supported our initial hypothesis and highlighted the attractive role of the remodeling of gut flora in host diseases. Our ongoing study will report more evidences of
standardized FMT through mid-gut on refractory intestinal diseases in a difficult therapeutic dilemma.

Table 1 Clinical parameter changes of the patient during
follow-up
Parameter (normal range) Before FMT
Body weight (kg)
CDAI score
Haemoglobin
(110-160, g/L)
CRP (0-10, mg/mL)
ESR (0-20, mm/h)
Album (g/L)
Total cholesterol
(3.0-5.7 mmol/L)
Triglycerides
(0.4-1.7 mmol/L)
HDL-C (1-2 3.1 mmol/L)
LDL-C (< 3.1 mmol/L)
IgM (6.8-14.5, g/L)

After FMT
1 wk

1 mo

3 mo

9 mo

50
537
97

51
228
113

52
143
120

56
62
142

61
62
144

141
97
27.4
2.6

8
10
-

9
13
35
2.7

1.7
10
49.9
4.2

7
10
47.4
4.5

0.5

-

0.6

2.4

2.5

0.6
1.8
0.5

-

0.7
1.9
0.7

1.3
2.5
1.0

1.3
2.6
0.8

CDAI: Crohn's disease activity index; CRP: C reactive protein; ESR: Erythrocyte sedimentation rate; HDL-C: High density lipoprotein-cholesterol;
LDL-C: Low density lipoprotein-cholesterol: FMT: Fecal microbiota transplantation.

clinical parameter changes are shown in Table 1.

DISCUSSION
CD usually affects the intestine, but may occur anywhere
from the mouth to the end of the rectum (anus). CD
with fistula and formation of intraperitoneal large inflammatory mass has considerable morbidity associated with
this complication and remains an unresolved challenge[12].
This case presented CD with fistula, residual Barium
sulfate and refractory inflammation in a large mass after
enterectomy and long-term use of masalazine, prednisolone and mycophenloate mofetil. Further medications
(aminosalicylic acid preparations, steroids, immunomodulators, antibiotics and biologics such as anti-tumor
necrosis factor antibody) not only yielded significant side
effects, but also unpredictable outcome. Long-term use
of immunomodulators increased the risk of refractory
inflammation. Surgery for this case does pose a challenge
for a surgeon in the skill and expertise according to the
recent consensus[13].
The etiology of CD is unknown, but one dominant
hypothesis is that the inflammation might result from
altered or pathogenic microbiota in a genetically susceptible host[14]. We proposed that FMT might be a promising
rescue therapy for refractory CD. Based on the attractive
therapeutic effect[15] and less concerns in safety[16], as well
as the long history of recognization in traditional Chinese
medicine[4], standardized FMT is acceptable in treating
refractory CD. As a rescue therapy in this severe CD, it is
intriguing that standardized FMT was safe. The patient’s
sustained remission indicated that a single application of
standardized FMT via mid-gut should be effective.
In order to prove the therapic role of FMT, one week
before FMT, immunosuppressive agent was stopped and
only Salofalk 3.0 g was continued daily. CDAI decreased
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Core tip: The case presented here displays the complex
situation of Crohn’s disease aggravated by an intestinal
bacterial infection, which is a commonly observed clinical scenario. However, the presence of enterotoxigenic
methicillin-resistant Staphylococcus aureus (MRSA) in
colonic mucosal biopsies is a very rare finding. Nevertheless, in face of the increasing prevalence of MRSA
infections, clinicians should be aware of unusual opportunistic infections demanding a sophisticated antimicrobial screening and treatment to be combined with
inflammatory bowel disease - specific medical therapy.
Original sources: Bettenworth D, Nowacki TM, Friedrich A,
Becker K, Wessling J, Heidemann J. Crohn’s disease complicated
by intestinal infection with methicillin-resistant Staphylococcus
aureus. World J Gastroenterol 2013; 19(27): 4418-4421 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i27/4418.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i27.4418

Abstract
We report on a 24-year-old male patient with history of
bloody diarrhea, abdominal pain and vomiting. Endoscopy revealed massive ulcerative discontinuous proctosigmoiditis with deep, sharply demarcated epithelial
denudations and enterotoxigenic methicillin-resistant
Staphylococcus aureus (MRSA) was detected in mucosal biopsies. After treatment with linezolide and steroids, a significant amelioration of colitis was detected
and testing for MRSA became negative. In face of the
case presented here, we suggest that in patients with
refractory inflammatory bowel disease (IBD), microbiological assessment should be performed to detect
a possible Staphylococcus aureus infection in order to
initiate an antimicrobial treatment in addition to IBD-
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INTRODUCTION
Patients with inflammatory bowel disease (IBD) are
hospitalized more frequently compared to the general
population. In addition, regular use of antibiotics and immunomodulating drugs further increase the patients risk
to acquire antimicrobial resistant organisms. Recently,
Nguyen et al[1]. demonstrated a 1.4-fold increased prevalence of methicillin-resistant Staphylococcus aureus (MRSA)
colonisation of hospitalized IBD patients as compared
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Figure 1 Massive colonic inflammation was detected by endoscopy and magnetic resonance imaging and ameliorated after antibiotic treatment. A: Sigmoidoscopy of the distal colon: Massive ulcerative proctosigmoiditis in a discontinuous pattern with deep and sharply delineated epithelial denudations (arrows) could
be detected; B: Magnetic resonance imaging of the abdomen: contrast enhancement of the colonic wall in the area of the descending colon indicated inflammatory
changes (arrow); C: Flexible sigmoidoscopy after ten days of antibiotic therapy with linezolid: Macroscopically, a near-total mucosal healing of colitis was detectable
(arrow).

spp., Shigella spp., Campylobacter spp. and Yersinia enterocolitica
as well as for helminth eggs and protozoan parasites, including Giardia lamblia. Therefore, the patient initially did
not receive antimicrobial treatment. Magnetic resonance
imaging of the abdomen showed inflammatory changes,
predominantly in the area of the descending colon and
the left colonic flexure (Figure 1B). Finally, microbiological assessment of four mucosal biopsies indicated growth
of MRSA in all biopsies obtained. The MRSA was found
to belong to spa-type t003. The strain was tested PCRpositive for sed encoding the staphylococcal enterotoxin
D. Other pyrogenic toxin superantigen genes (tst, sea, seb,
sec and see) as well as the exfoliative (epidermolytic) toxin
encoding genes (eta and etb) and the genes encoding Panton-Valentine leukocidin (PVL) were tested negative applying sets of multiplex PCRs as previously described[2,3].
Remarkably, MRSA was found solely in perianal skin
swabs, but not in swabs obtained from nostrils, scalp, axilla, and groin. We decided to commence antibiotic treatment with linezolid (600 mg iv bid). Additionally, steroid
therapy with 100 mg prednisolone daily iv was continued.
Furthermore, a decolonization therapy for MRSA was
performed. Within days, the patient’s clinical condition
improved. After 10 d, a further sigmoidoscopy was performed revealing near-total mucosal healing of colitis.
Histologically, moderate inflammatory infiltrations were
found to be remaining. Diagnostic follow-up was conducted one month later. Meanwhile, the clinical symptoms had improved significantly. Abdominal pain and
diarrhea were no longer present. Blood test results for
blood count and CRP were normal. Esophago-gastroduodenoscopy provided neither macroscopical nor histological evidence of inflammation. The duodenal ulcer
was no longer detectable. Complete ileo-colonoscopy was
performed displaying discrete pancolitis with mucosal friability and reduced vascular pattern. In the distal colon,
multiple pseudopolypoid lesions were detectable, along
with fibrin-coated ulcers as a correlate of inflammatory
changes. The histological examination of colonic biopsies
was again indicative of discrete discontinuous colitis resembling findings typical of CD. Microbiologic testing of

to general medical patients. This was associated with a
seven-fold relative increase in in-hospital mortality. However, the clinical impact of intestinal MRSA infection on
the course of IBD still remains unclear.

CASE REPORT
We report on a 24-year-old male Caucasian pig farmer
who was transferred to our hospital with history of
bloody diarrhea, abdominal cramping and vomiting for a
3-mo period. The preliminary diagnosis in the referring
hospital was Crohn’s disease (CD). However, the patient
had not received neither immunosuppressive treatment
nor steroid medication when he was admitted to our
department. Physical examination provided no evidence
of tenderness or a pathological abdominal mass. There
were no signs of suspicious peripheral lymph nodes.
Laboratory findings showed elevated values of inflammatory parameters, including elevated CRP (5 mg/dL) and
leukocyte count (13.000/µL) as well as marked anemia
(hemoglobin, 7.6 g/dL). Blood cultures for bacteria and
polymerase chain reaction (PCR) results for cytomegalovirus (CMV), adenovirus, epstein-barr virus, herpes
simplex virus type (HSV)-1, HSV-2 and varicella zoster
virus were negative. Ultrasonographic examination of the
abdomen revealed a thickened wall of the terminal ileum.
On our ward, the patient collapsed due to anemia caused
by rectal bleeding requiring blood transfusion. Esophagogastro-duodenoscopy detected gastritis and a duodenal
ulcer without evidence for Helicobacter pylori growth.
Histological examination was without any signs of specific inflammation. To evaluate the severity of colonic
inflammation, sigmoidoscopy was performed, revealing
massive ulcerative proctosigmoiditis in a discontinuous
pattern with deep, sharply delineated epithelial denudations (Figure 1A). Biopsies showed a massive infiltrate of
inflammatory cells in the mucosa as well as in the submucosa resembling acute Crohn’s colitis, however, granuloma formation was absent. CMV antigen and RNA was
undetectable in mucosal biopsies. Furthermore, stool
examination was negative for Clostridium difficile, Salmonella
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mucosal specimens and all skin swabs (including perianal)
was now negative for MRSA. Again, no sign of CMV infection was found. Consecutively, the steroid medication
was tapered.
Six weeks later, follow-up flexible sigmoidoscopy
was performed. No acute inflammatory changes were
detectable (Figure 1C). Histologically, mild signs of
acute and chronic inflammation with interspersed crypt
abscesses were found. At this time, the patient was on
5 mg prednisolone daily and had no complaints. Repeat
MR enteroclysis was without signs of small intestinal
IBD. Endoscopic follow-up 3 mo later again was showing complete mucosal healing. Histology was indicative
of changes in the mucosa as well as a small hyperplasic
polyp of the rectosigmoid colon. No signs of an acute
flare-up occurred in a follow-up of further 12 mo. In
addition, MRSA rescreening by nasal swabs applying
polymerase chain reaction was performed and yielded
negative results.

epithelial barrier could therefore predispose for colonic
S. aureus infections. In literature, only few reports on the
possible correlation between IBD and MRSA infection
are reported. One report published by Ishiyama et al[11] described an MRSA-associated diarrhea with positive stool
cultures in patients after colorectal surgery. Recently, a first
systematic analysis regarding this topic was performed by
Nguyen et al[1]. It could be demonstrated that hospitalized
IBD patients are at increased risk for MRSA infection
as compared to non IBD-gastrointestinal and general
medicine patients. Moreover, Nguyen et al[1] showed that
the presence of MRSA is associated with seven-fold
increased in-hospital mortality in the cohort of IBD patients. Further recognized risk factors for MRSA infection include bowel surgery, parenteral nutrition, and long
hospitalization.
In our patient, the severe onset of the first acute flare
of CD is striking and unusual. Endoscopically and histologically, massive inflammatory changes were present
which resulted in relevant GI bleeding with anemia and
hypotension. Furthermore, it is remarkable that microbiological testing for MRSA was completely negative except in specimens from colonic mucosa and perianal skin
swabs. Lu et al[12] showed that S. aureus enterotoxins B
might be associated with acute inflammatory response in
mice. The detection of the enterotoxin D encoding gene
in the patient’s MRSA isolate makes a toxin-associated
trigger of colitis plausible. It is likely that the presence
of MRSA in our patient was no simple coincidence but a
factor further worsening the disease course. This hypothesis is substantiated by the observation that the treatment
with MRSA active antibiotic was accompanied by a rapid
amelioration of colitis with mucosal healing.
Although the patient is working as a pig farmer, the
MRSA subtype found in this patient belongs to a typical
epidemic hospital-acquired MRSA clone and does not
belong to the known livestock-associated clonal lineages
(CC011/ST398). The relationship to the pig farming
seems not to be epidemiologically relevant in this case
and an earlier contact to healthcare seems more plausible
as a source of colonization. In IBD patients, the risk of
severe disease course may be increased. Yet, future studies are needed to define the putative connection between
S. aureus and the course of IBD, the influence of the production of staphylococcal enterotoxins on IBD course,
and if co-infection with (enterotoxigenic) S. aureus may
be a predictor for severe disease course in IBD patients.
In case of refractory courses of IBD, microbiological
assessment should be considered to rule out opportunistic S.aureus infection in order to initiate an antimicrobial
treatment in addition to the IBD-related treatment.

DISCUSSION
Staphylococcus aureus (S. aureus) is a leading cause of human bacterial infections worldwide aggravated by the
continuing threat of multi-resistant strains as represented
by the different clonal lineages of MRSA. It is estimated
that 30% of healthy individuals are colonised with commensal S. aureus in their anterior nares that were found to
represent the major source and an independent risk factor for subsequent nosocomial infections[4]. Inadequate
antibiotic prescribing and poor adherence to infection
control guidelines are the two main reasons for the development and spread of MRSA[5]. While the percentage
of MRSA among S. aureus clinical isolates is believed to
be 35%-70% in the United States[6], pan-European surveillance data on bloodstream infections showed marked
variability in the proportion of MRSA ranging from less
than 1% to more than 50%[7].
In the context of IBD, the presence of opportunistic infections and infections is of special interest, since
infections were found to trigger an acute disease flare[8].
Moreover, the occurrence of opportunistic infections in
patients with IBD has become a key safety issue especially with widespread use of immunosuppressive and
immunomodulatory drugs[9]. Recently, it was shown that
the use of any anti-inflammatory drugs such as corticosteroids, thiopurines, and anti-tumor necrosis factor alpha
agents (e.g., infliximab) is associated significantly with
an increased risk of opportunistic infection in IBD patients[10]. In addition, the number of immunosuppressive
agents combined appears to determine the individual risk
of opportunistic infections[10].
Since the course of IBD is often chronically relapsing, IBD patients are frequently hospitalized and, thus,
are at higher risk of hospital-associated infections[1].
Dysregulated barrier function of the intestinal surface
epithelial lining is believed to represent a key factor for
mucosal bacterial invasion. In active IBD, a disrupted
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Core tip: After a literature review, we suggest that correct gastroendoscopy technique and skill in drainage
procedures, as well as antibiotic prophylaxis, are of
paramount importance in minimizing the risk of gastroendoscopy-associated bacteremia. Gastroenterologists
should give more attention to gastroendoscopy-related
infections, and increased clinical alertness may be the
best way to reduce the impact from these types of infections.
Original sources: Chen CH, Wu SS, Huang CC. Two case reports
of gastroendoscopy-associated Acinetobacter baumannii bacteremia. World J Gastroenterol 2013; 19(18): 2835-2840 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i18/2835.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i18.2835

Abstract

INTRODUCTION

Two cases of gastroendoscopy-associated Acinetobacter
baumannii (A. baumannii ) bacteremia were discovered
at the study hospital. The first case was a 66-year-old
woman who underwent endoscopic retrograde cholangiopancreatography and endoscopic retrograde papillotomy, and then A. baumannii bacteremia occurred. The
second case was a 70-year-old female who underwent
endoscopic retrograde biliary drainage due to obstruction of intra-hepatic ducts, and bacteremia occurred
due to polymicrobes (Escherichia coli , viridans streptococcus , and A. baumannii ). After a literature review,
we suggest that correct gastroendoscopy technique
and skill in drainage procedures, as well as antibiotic
prophylaxis, are of paramount importance in minimizing
the risk of gastroendoscopy-associated bacteremia.

Gastroendoscopy is a commonly used procedure for diagnosis and therapy, such as in endoscopic retrograde
cholangiopancreatography (ERCP). Infection is one of
the most common morbidity complications of gastroendoscopy. Septic complications of ERCP include ascending cholangitis, liver abscess, acute cholecystitis, infected
pancreatic pseudocyst, infection following perforation of
a viscus, and, less commonly, endocarditis and endovasculitis[1]. Bacteria can enter the biliary tract by hematogenous
or, more frequently, by a retrograde route, and the most
common organisms transmitted by ERCP are Escherichia
coli, Klebsiella species, and Enterobacter species[2]. Here we report two interesting cases of gastroendoscopy-associated
Acinetobacter baumannii (A. baumannii)(GEaAb) bacteremia.
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chemo-embolization (TACE) of both sides of the liver
was performed, and she was regularly followed in the
OPD while she received TACE 6 times over the course
of 20 mo. Her follow-up laboratory tests showed a serum bilirubin of 8.6 mg/dL, an aspartate transaminase
of 72 U/L, and an alkaline phosphatase of 371 U/L. An
abdominal echography exam revealed focal dilated intrahepatic ducts. Hence, an endoscopic retrograde biliary
drainage (ERBD) procedure was performed accordingly,
at which time a stent (11 Fr) was inserted into the intrahepatic ducts through the common bile duct. She began
to feel right quadrant pain and fever three days later, and
she was admitted under the impression of cholangitis.
At admission, vital signs included a blood pressure of
100/90 mmHg, a temperature of 38 ℃, a pulse rate of
110 beats/min, and a respiratory rate of 20 breaths/min.
Murphy’s sign was positive. Admission laboratory results
revealed the following: white blood cell, 5600/mm3; serum total bilirubin, 27.65 mg/dL; serum direct bilirubin,
19.2 mg/dL; aspartate transaminase, 60 U/L; and alanine
transaminase, 140 U/L. The abdominal echography
showed left intra-hepatic duct dilatation. On the first day
of admission, the patient was treated with antibiotics
(cefazolin 1 g every 8 h plus gentamicin 60 mg every 12 h)
and adequate fluid hydration after initially being NPO.
Echo-guided percutaneous transhepatic cholangeal drainage was performed. Blood culture revealed polymicrobes
(Escherichia coli, viridans streptococcus, and A. baumannii) on
the 4th admission day, and treatment was changed to imipenem-cilastatin 500 mg every 6 h according to the antibiotics susceptibility test. The fever gradually subsided.
Clinically, the source of A. baumannii was from the biliary tract, and it could be related to the previous invasive
procedure. Follow-up laboratory data did not, however,
seem much improved. This patient expired due to severe
hepatic failure with multiple organ failure.

CASE REPORT
Case 1
The patient was a 66-year-old woman who visited a gastroenterologist for complaints of right upper quadrant
pain and hunger pain. The initial impression was of a gall
bladder stone. An ERCP was performed, and it showed
a common bile duct of 16.1 mm in diameter and several
filling defects in the gall bladder; therefore, an endoscopic retrograde papillotomy (EPT) was executed over
the proximal portion of the bile duct, after which a gallstone was removed. The course of the procedure went
smoothly. She again began to feel right quadrant pain and
fever the next day, so she was admitted for further evaluation and management. At admission, vital sign measurements were: blood pressure, 100/90 mmHg; temperature,
38 ℃; pulse rate, 110 beats/min; and respiratory rate, 20
breaths/min. The patient appeared acutely ill. The abdomen was distended and ovoid. There was radiation pain
and tenderness to her back, and abdominal fullness over
the right quadrant area (positive Murphy’s sign), but no
rebounding pain. Admission laboratory results revealed
the following: white blood cell count, 12700/mm3; blood
creatinine level, 0.8 mg/dL; serum amylase, 815 IU/L;
serum bilirubin, 0.88 mg/dL; aspartate transaminase, 55
U/L; and alanine transaminase, 140 U/L. Abdominal
echography revealed peri-pancreatic fluid accumulation.
On the first day of admission, the patient was treated
with antibiotics (cefazolin 1 g every 8 h plus gentamicin
60 mg every 12 h) and adequate fluid hydration, after
initially remaining nil per os (NPO). A blood culture
revealed A. baumannii on the 4th admission day, and the
antibiotic treatment was switched to imipenem-cilastatin
500 mg every 6 h according to the antibiotics susceptibility test. Clinically, the source of A. baumannii was from
the biliary tract, and it could be related to the previous invasive procedure. Because of persistent fever, an abdominal computed tomography was performed and showed a
pancreatic abscess; consequently, an echo-guided aspiration was performed on the 5th admission day. The fever
gradually subsided and follow-up laboratory data showed
improvement. The total duration of parenteral imipenem-cilastatin usage was 21 d, after which antibiotic therapy was switched to oral levofloxacin 500 mg per os daily.
The patient was discharged on the 44th admission day and
was followed in the out-patient department (OPD). She
has recovered quite well.

Evidence-based literature review and epidemiological
study
After noting those two GEaAb cases in our institute, we
conducted an evidence-based literature review (Table 1)[3-7].
Norfleet’s study showed that 6% of patients who received upper gastrointestinal endoscopic examinations
developed bacteremia, but only one of 447 patients acquired Acinetobacter bacteremia[4]. Maulaz’s study described
that the bacteremia incidence in cirrhotic patients who
received variceal ligation was 2.5%, and only one Acinetobacter lwoffii infection was disclosed[5]. Only two case
reports described post-endoscopic retrograde cholangiopancreatography-associated Acinetobacter infection in
the United States National Library of Medicine National
Institutes of Health[6,7]. Additionally, we performed a retrospective cross-sectional epidemiological study in our institute to identify GEaAb bacteremia cases and elucidate
the possible sources of infection for a further five years
from the year of identifying these two patients. During
this period of five years, we disclosed 45 A. baumannii
bacteremia cases. Most of them resulted from hospital-

Case 2
This patient was a 70-year-old female with liver cirrhosis
related to hepatitis C virus infection. At initial presentation, laboratory test results were as follows: serum bilirubin, 0.52 mg/dL; aspartate transaminase, 42 U/L; alfafetoprotein, < 20 ng/mL; and hepatitis C virus-antibody
titer, positive. The abdominal computed tomography
scan showed multiple nodular hypervascular tumor stains
in both lobes of the liver, especially in the right lobe. Hepatocellular carcinoma was highly suspected. Transarterial
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Risk factors

Microbiology

Treatment

Outcome

Mechanisms of gastroendoscopy-associated infections
Concerning the mechanisms of gastroendoscopy-associated infections, bacteria can enter the biliary tract by a hematogenous or, more frequently, a retrograde route. Estimates of

This is the first serial study and case reports of GEaAb bacteremia in Taiwan. In our study, this infection was seen in one patient after an EPT, and in one patient who underwent ERBD. Both diagnostic and therapeutic gastroendoscopy can lead to bacteremia, and gastroendoscopy-associated infection rates up to 27% have been associated with
therapeutic procedures[9-11].

DISCUSSION

acquired pulmonary infection. We focused on biliary tract infections and gastroendoscopy-associated A. baumannii, but neither a case of biliary tract infection nor a case of
GEaAb were disclosed among hospital-acquired infection patients. So, we excluded those hospital-acquired A. baumannii patients, and the results were 19 patients with documented non-hospital-acquired A. baumannii bacteremia. We focused on these 19 patients (the demographics and clinical presentations are listed in Table 2). We also performed
a pulse-field gel electrophoresis (PFGE) analysis according to Seifert’s method[8], and the results are shown in Figure 1. Patients 1, 11 and 14 appeared to have had similar fingerprint patterns according to a dendrogram and PFGE (Figure 1). In the analysis of 5 biliary sepsis cases, risk factors included one patient with common bile duct stone, one
with diabetes mellitus, one with cholangiocarcinoma, one with liver cirrhosis, and one with hepatocellular carcinoma. In addition, 3 patients had received invasive diagnostic or
therapeutic procedures: one had an EPT, one underwent percutaneous transhepatic cholangeal drainage, and one had ERBD (Table 2). Two of 5 biliary sepsis cases developed A.
baumannii bacteremia. All of those patients received prophylactic antibiotics before the invasive medical procedures.

NM: Not mentioned; PTC: Percutaneous transhepatic cholangioscopy.

de la Tabla Ducasse
et al[7], 2008

Lai et al[6], 2008

Oh et al[5], 2007

Maulaz et al[4], 2003

Evaluation

447 patients have been evaluated, of which 6%
Upper gastrointestinal endoscopy
One case with Acinetobacter sp
NM
NM
had bacteremia after upper gastrointestinal
infection
endoscopy
Brazil
The bacteremia incidence in cirrhotic patients Endoscopic variceal ligation or esophagogast One case with Acinetobacter
NM
One case with
submitted to variceal ligation was 2.5%, showing
roduodenoscopy only
lwoffii infection
Acinetobacter lwoffii
no difference from the control groups
infection is survived
South
A total of 364 patients who underwent PTC
Cholangitis and bacteremia were associated
NM
NM
NM
Korea
were included in the study
with percutaneous transhepatic biliary
drainage and tract dilation, catheter
migration and blockage with tract
maturation, and bile duct injury with PTC
Ceftazidime and ampicillin-sulbactam, then
Survived
Taiwan
Case report
Endoscopic procedure
Initial, polymicrobes
intravenous gentamicin and ciprofloxacin
(Acinetobacter baumannii,
(parenteral antibiotics for 4 wk) then
Klebsiella pneumoniae and
followed by oral ciprofloxacin and
Enterococcus Faecalis), then
became Acinetobacter genomic trimethoprim-sulfamethoxazole (for another
species 13TU at day 14
13 d) , antibiotics used for 61 d in total
Spain
Case report
Post-endoscopic retrograde
Acinetobacter ursingii infection
Cefotaxime
Survived
cholangiopancreatography

United
States

Country

Ref.

Norfleet et al[3], 1981

Table 1 Evidence-based literature review for gastroendoscopy-associated Acinetobacter bacteremia
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28

76

79
40
74
24
76
80
82
1
33
64
73
70
79
79
80
51
80

P2

P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19

M
F
M
F
F
F
M
M
F
M
F
M
M
F
M
F
F

F

F

SOB (7)
SOB (3)
Deafness (4)
Fever, right flank pain (1)
Chest pain (1)
SOB (1)
Hematuria (1)
Fever (1)
SOB (3)
Abdominal pain (3)
Epigastric pain (1)
RUQ pain (1)
Loss of consciousness (1)
Fever (1)
Dysuria (7)
Right limb weakness (2)
Hematuria (3)

Conscious disturbance (3)

RUQ pain (1)

Chief complaint (d)

3
2
0
2
0
1
1
0
1
2
0
2
1
4
1
4
1

3

0

Pneumonia
Sepsis
Sepsis, sudden deafness
Acute pyelonephritis
Sepsis
Urinary tract infection
Urinary tract infection
Neonetal infection
Sepsis
Cholangitis
Urosepsis
Cholangitis
Sepsis
Lung abscess
Urinary tract infection
Pneumonia
Urinary tract infection

Liver abscess

Pancreatic abscess

Previous admission Initial diagnosis of infection

Esophageal cancer
Breast cancer
Nil
Pelvic cancer
AMI
Right renal stone
Old CVA
Nil
Cholangiocarcinoma
Liver cirrhosis, uremia, AF
DM
HCC, HCV
DM
DKA
DM, urethral stricture HBV
Chf
Left hydronephrosis, right urethral stone

DM

CBD stone

Underlying disease

Y/N
Y/N
Y/N
Y/N
N/Y
Y/N
Y/N
Y/N
Y/N
N/Y
Y/N
N/N
N/N
Y/Y
Y/N
N/N
N/N

Y/N

Y/N

1

Treatment (d)

Cefazoline+gentamicin (5), imipenemcilastatin (12), levofloxacin (8)
Biliary tract
Cefmetazole (3), imipenem-cilastatin (7),
levofloxacin (7)
Respiratory tract
Co-trimoxazole (4)
Primary2
Cefazoline+gentamicin (5), levofloxacin (7)
Primary
Cefazoline + gentamicin (1)
Urinary tract ampicillin-sulbactam (7), co-trimoxazole (3)
Primary
Cefmetazole (4), imipenem-cilastatin (7)
Urinary tract
Cefazoline (5), amikacin (7)
Urinary tract
Nil
Primary
Ampicillin (5)
Primary3
Cefmetazole (1), imipenem-cilastatin (7)
Biliary tract
Cefazoline (5), gentamicin (14)
Urinary tract
Imipenem-cilastatin (14)
Biliary tract4
Cefamet (5), imipenem-cilastatin (9)
Primary
Cefazoline (7)
Respiratory tract
Cefuroxime (2)
Urinary tract
imipenem-cilastatin (14)
Respiratory tract
Cefazoline (7), co-trimoxazole (7)
Urinary tract
Cefazoline (3), urotactin (11)

Biliary tract1

Fever/shock Route of entry

S
S
S
S
S
S
S
S
S
E
S
E
S
E
S
S
S

S

S

Outcome

Organisms associated with gastroendoscopy-associated infections
The most frequent organisms responsible for cholangitis and biliary sepsis are enteric bacteria, such as Escherichia coli, Klebsiella species, and Enterobacter species[2]. A. baumannii,
which was reported in this study, is rare, so we performed a molecular epidemiological study. Patients 1, 11 and 14 appeared to have had similar fingerprint patterns according
to a dendrogram and PFGE (Figure 1), and those 3 patients had experienced invasive gastrointestinal endoscopic procedures. Although we suspect the relationship, we still
cannot prove the causal association between the procedure and infection in this study. We lacked direct microbiological evidence as well as estimates of the infection rate in the
gastroendoscopy room. Also, there was no significant evidence of endemic A. baumannii infection at Changhua County.
In conclusion, we believe that accurate gastroendoscopy techniques and skill in drainage procedures are of paramount importance for minimizing the risk of GEaAb bacteremia. Antibiotic prophylaxis is also widely considered to be indicated in selected patients. Gastroenterologists should give more attention to gastroendoscopy-related infections,

the incidence of clinically significant cholangitis have ranged from 0.4% to more than 10% (mean, 1.4%), depending upon the study population[12]. Entrance into the blood stream
is presumably through minor trauma by the endoscope[13]. Another factor influencing the rate of cholangitis is the use of prophylactic antibiotics[14]. Results from these studies
were similar to the results in our study.

This patient is case one, and she had received the endoscopic papillotomy one day before the episode of Acinetobacter baumannii (A. baumannii) bacteremia; 2This patient had suspected hepatocellular carcinoma; 3This patient had
received the percutaneous transhepatic cholangeal drainage three days before the episode of A. baumannii bacteremia, and the route of entry of A. baumannii could result from biliary tract. He was categorized to primary bacteremia due to lack of typical clinical symptoms and signs of biliary sepsis; 4This patient is case two, and she had received the endoscopic retrograde biliary drainage one day before the episode of A. baumannii bacteremia. RUQ
pain: Right upper quadrant pain; SOB: Shortness of breath; AMI: Acute myocardial infarction; TIA: Transient ischemic attack; CBD: Common bile duct; DM: Diabetes mellitus; DKA: Diabetic ketoacidosis; CHF: Congestive heart
failure; HCC: Hepatocellular carcinoma; HBV: Hepatitis B virus; HCV: Hepatitis C virus; AF: Atrial fibrillation; CVA: Cerebrovascular attack; co-trimoxazole: Sulfamethoxazole-trimethoprim; S: Survived; E: Expired; P: Patient
number; F: Female; M: Male; Y: Yes; N: No.

1

67

P1

No. Age (yr) Sex

Table 2 Demographics and clinical presentations of 19 non-hospital-acquired Acinetobacter baumannii bacteremia patients
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100

95

90

85

80

75

70

65

60

55

50

Similarity (%)
#1
P13
P6
P4
P9
P2
P17
#2
P12
P14 (case 2)
P11
@1
P1 (case 1)
O1
O2
P2
P19
P15
P5
Marker
Marker
Marker
Marker
P16
P8
P3
P10
P18

Figure 1 Dendrogram and pulse-field gel electrophoresis patterns of SgrAI-digested chromosome DNA of 24 Acinetobacter baumannii isolates. #1, #2:
Nosocomial Acinetobacter baumannii (A. baumannii) strain isolated from the same period; @1: Environmental A. baumannii strain isolated from the endoscopic room;
O1, O2: Outbreak A. baumannii strains; P: Clinical A. baumannii strains isolated from the numbered patient among 19 non-hospital-acquired A. baumannii bacteremia
patients.

and increased clinical alertness may be the best way to
reduce the impact from these types of infections.

5
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Core tip: Sarcina ventriculi is a rare bacterium, seen
in gastric biopsies of patients with gastroparesis. Only
eight cases have been reported so far, where in it has
been implicated in the development of gastric ulcers,
emphysematous gastritis and gastric perforation. In our
case, gastric erythema improved with antibiotic treatment. Given its association with life threatening illness
in two reported cases, it may be prudent to treat with
antibiotics and anti-ulcer therapy, until further understanding is achieved.
Original sources: Ratuapli SK, Lam-Himlin DM, Heigh
RI. Sarcina ventriculi of the stomach: A case report. World J
Gastroenterol 2013; 19(14): 2282-2285 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i14/2282.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i14.2282

Abstract
Sarcina ventriculi is a Gram positive organism, which

has been reported to be found rarely, in the gastric
specimens of patients with gastroparesis. Only eight
cases of Sarcina , isolated from gastric specimens have
been reported so far. Sarcina has been implicated in the
development of gastric ulcers, emphysematous gastritis
and gastric perforation. We report a case of 73-year-old
male, with history of prior Billroth Ⅱ surgery and truncal vagotomy, who presented for further evaluation of
iron deficiency anemia. An upper endoscopy revealed
diffuse gastric erythema, along with retained food. Biopsies revealed marked inflammation with ulcer bed
formation and presence of Sarcina organisms. The patient was treated with ciprofloxacin and metronidazole
for 1 wk, and a repeat endoscopy showed improvement
of erythema, along with clearance of Sarcina organisms. Review of reported cases including ours suggests
that Sarcina is more frequently an innocent bystander
rather than a pathogenic organism. However, given
its association with life threatening illness in two reported cases, it may be prudent to treat with antibiotics
and anti-ulcer therapy, until further understanding is
achieved.

WCCR|www.wjgnet.com

INTRODUCTION
Sarcina ventriculi is a Gram positive anaerobic bacterium,
with carbohydrate fermentative metabolism as its sole
energy source[1], and is able survive in very low pH environment[2]. Even though it is similar in appearance to
Micrococcus species, certain morphological features (i.e.,
larger size, non-cluster forming pattern) help differentiate
it from the latter organism[3].
Various reports in veterinary literature have implicated
Sarcina in the development of gastric dilatation[4] and
death of livestock, cats and horses[5,6]. Sarcina has also been
reported to be found in feces of healthy humans consuming a predominantly vegetarian diet[7]. Recently, several
reports have shown an association between Sarcina in the
stomach and chronic nausea, dyspepsia, abdominal pain,
gastric ulcers[3], and rarely emphysematous gastritis[8] and
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A

Figure 1 Esophagogastroduodenoscopy. A: Polyps at the anastamosis; B: Gastric erythema and food bezoar.

B

Figure 2 Characteristic 8-10 micron tetrads of Sarcina organisms (circled)
were identified on endoscopic biopsy. The background shows abundant
bacterial overgrowth and debris from retained food. Separate fragments of ulcer
bed were present (not pictured) (hematoxylin and eosin; original magnification
× 1000 oil lens).

Figure 3 Repeat esophagogastroduodenoscopy showing improvement of
gastric erythema.

markedly reduced iron level of 12 mg/dL (normal 50-150
mg/dL), with an elevated total iron binding capacity of
490 mg/dL (normal 250-400 mg/dL) and reduced iron
% saturation of 2% (normal 14%-50%).
Three years prior, an esophagogastroduodenoscopy
(EGD) had revealed an anastomotic ulcer and polyps
at the anastomotic site, the biopsies of which showed
acute inflammation, but were otherwise unremarkable. A
colonoscopy at that time was unremarkable except for diverticulosis. An EGD done during the current evaluation
demonstrated diffuse gastric erythema, along with two
4mm polyps at the anastomosis (Figure 1). There was
also a large amount of retained food in the stomach.
Tissue biopsies of the erythematous stomach revealed
marked inflammation with ulcer bed formation, along
with abundant bacterial overgrowth including the presence of Sarcina organisms (Figure 2). The Sarcina organisms were identified on routine hematoxylin and eosin
(HE) stain, and no additional special stains or immunolabeling was performed. Based on prior studies[3], the tetrad
morphology and size are characteristic enough to establish a diagnosis without further ancillary testing. Biopsies
were negative for Helicobacter pylori, both by routine HE
staining and by immunohistochemical staining. Aspirates
from the small bowel also came back positive for small
intestinal bacterial overgrowth, with > 100  000 cfu/mL
of mixed Gram-positive and Gram-negative flora.
The patient was treated with metronidazole 250 mg
three times a day and ciprofloxacin 250 mg twice daily

gastric perforation[9]. However Sarcina has also been found
in gastric specimens without any other pathologic changes[3], suggesting that it may be a bystander rather than a
pathogenic organism. To date, only eight cases of Sarcina
ventriculi isolated from gastric biopsy specimens have been
reported. We now report a case of Sarcina ventriculi of the
stomach, associated with iron deficiency anemia and gastroparesis.

CASE REPORT
A 73-year-old male presented to the clinic for further
evaluation of iron deficiency anemia. The patient had a
history of medically refractory gastric ulcers in his 20 s,
for which he underwent antrectomy and gastrojejunostomy (Billroth Ⅱ) along with truncal vagotomy in 1985.
He continued to be anemic since the surgery, with intermittent intake of oral iron replacement.
On initial evaluation for an incidentally detected anemia prior to unrelated urologic surgery, he did not have
any gastrointestinal symptoms. The patient specifically
denied nausea, vomiting, abdominal pain or weight loss.
His complete blood count revealed decreased hemoglobin of 8.5 g/dL, decreased mean corpuscular volume of
63.2 fL, normal white cell count of 9.8 × 109 L (normal 4.2
× 109-10.2 × 109 L) and elevated platelet count 415 × 109
L (normal 151 × 109-355 × 109 L). Iron studies showed
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Table 1 Clinical, endoscopic and histological features of the eight reported cases of Sarcina ventriculi in the literature
Case No. Age

Sex

Symptoms/clinical findings

Endoscopic findings

Histologic findings

Treatment

Follow-up

1

14

Male

Not performed

Diffuse acute hemorrhagic
gastritis and Sarcina
organisms

Gentamicin and
metronidazole

Symptoms
improved after
5 d and patient
discharged

2

50

Male

Abdominal pain
CT showed pneumoperitoneum.
Intraoperatively there was necrotic
stomach and gastric perforation
and peritonitis
Chronic nausea, vomiting

Esophagitis,
duodenal lesion

Not available

Not available

3

3

Chronic superficial
gastritis and ulcer with
Sarcina organisms
Polymorphic inflammatory
infiltrate with Sarcina
organisms and gas bubbles

Imipene,
fluconazole and
omeprazole

Repeat endoscopy
6 mo later
showed complete
normalization

4

58

5

44

6

36

Male

7

12

Female

8

46

Female

Female Vomiting, hematemesis Abdominal
X-ray showed dilated stomach
with intramural air

Gastric
inflammation,
blackening of
mucosa, cobblestone
appearance
Female
Nausea and vomiting
Gastritis,
food bezoar,
inflammatory mass
in duodenum
Female Dyspepsia and substernal burning Gastric ulcer and
retained food

Active chronic gastritis
with Sarcina organisms

Non malignant gastric
ulcer with Sarcina
organisms
Nausea, vomiting, epigastric pain
Retained food
Sarcina organisms
in the setting of narcotic use
without other histologic
abnormalities
Dysphagia in the setting of
Retained food,
Reflux esophagitis, Sarcina
esophageal atresia status post
anastamotic stricture
organisms
gastric pull through
Epigastric pain in the setting of
Retained food and Active chronic duodenitis
pancreatic adenocarcinoma status
bile
with Sarcina organisms
post pancreatico-duodenectomy

Partial gastrectomy
Treated for
for obstruction
adenocarcinoma of
pylorus
Omeprazole,
ranitidine,
metoclopramide
Received
jejunostomy for
malnutrition
Information
unavailable
No treatment

Symptoms
improved
Repeat biopsy
negative for Sarcina
organisms
Information
unavailable
Continues spasms
after 1 mo

CT: Computed tomography.

tion[9] (Table 1). Our patient did not have any gastrointestinal symptoms, and Sarcina was found incidentally,
when gastric biopsies were performed for erythematous
mucosa.
Another interesting feature is the presence of delayed
gastric emptying in five of the eight reported cases. All
of these patients had retained food in stomach during
endoscopic examination. Similarly, our patient had a Billroth Ⅱ with truncal vagotomy, which predisposed him to
have delayed gastric emptying, as was evident by the gastric bezoar seen during endoscopic examination. Hence
impaired emptying of stomach could potentially lead to
the growth of Sarcina in the stomach.
The need for antibiotic treatment, when Sarcina is
found in endoscopic biopsies of clinically stable patients
is unknown. Of the reported cases, two patients with associated life threatening disease (i.e., emphysematous gastritis and gastric perforation) received intravenous antibiotics and recovered. One patient with non-life threatening
disease was treated with combination of proton pump
inhibitors and prokinetics, with good relief of symptoms.
Some authors suggest that an underlying mucosal defect,
such as erosion or ulceration, may predispose patients to
more serious sequelae, from this otherwise ubiquitous organism[3]. We elected to treat our patient with antibiotics,
as there was significant gastric erythema and ulceration,
as well as small intestinal bacterial overgrowth.
In summary, Sarcina ventriculi is a rare bacterium, seen

for 1 wk, along with daily sucralfate. He also received
intravenous (IV) iron 300 mg × 2 doses followed by oral
iron and achieved normal iron stores and hemoglobin
levels. Subsequent follow up with a repeat EGD 3 mo
later showed improvement of gastric erythema, and
absence of food bezoar (Figure 3). Aspirates from the
small bowel continued to suggest small intestinal bacterial
overgrowth, with > 100  000 cfu/mL. However, repeat
biopsies from the stomach were negative for Sarcina organisms, and showed features of chronic gastritis. Clinically, the patient’s perception of overall health improved
with the above treatment, and he continued to be free of
gastrointestinal symptoms.

DISCUSSION
While the pathogenic role of Sarcina in the veterinary
literature is well established, its role in human disease is
not entirely clear. Since the initial description in 1842,
the pathogenic role in humans has been questioned, as it
has been found in the blood[10] and feces[7] of healthy humans.
Over the last three years, 8 cases[3,8,9] of Sarcina associated with endoscopic biopsies have been reported. While
all these patients presented with various gastrointestinal
symptoms (nausea, vomiting, epigastric pain, dyspepsia)
only two patients had associated life threatening complications of emphysematous gastritis[8] and gastric perfora-
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predominantly in patients with delayed gastric emptying. Review of the published cases along with our case
suggests that it is more frequently an innocent bystander
rather than a pathogenic organism. Given its association
with life threatening illness in two reported cases, it may
be prudent to treat with antibiotics and anti-ulcer therapy,
until further understanding is achieved.
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Rare case of Helicobacter pylori -related gastric ulcer:
Malignancy or pseudomorphism?
Ting-Ting Li, Feng Qiu, Zhi-Qiang Wang, Lu Sun, Jun Wan
amination revealed chronic mucosal inflammation with
acute inflammation and a very small amount of H. pylori infection. The mitotic phase was 4/10 high power
field, with some heterotypes and an obvious nucleolus.
Follow-up gastroscopy 2 mo later showed the gastric
ulcer in stage S2. The mucosal swelling had markedly
improved. The patient remained asymptomatic, and a
follow-up PET-CT was performed 6 mo later. The nodular strong accumulation point had disappeared. Followup gastroscopy showed no evidence of malignant cancer. H. pylori -associated severe inflammation can lead
to neoplastic changes in histiocytes. This underscores
the importance of eradicating H. pylori , especially in
those with mucosal lesions, and ensuring proper follow-up to prevent or even reverse early gastric cancer.
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Helicobacter pylori (H. pylori ) is a pathogen and the

most frequent cause of gastric ulcers. There is also a
close correlation between the prevalence of H. pylori
infection and the incidence of gastric cancer. We present the case of a 38-year-old woman referred by her
primary care physician for screening positron emission
tomography-computed tomography (PET-CT), which
showed a nodular strong accumulation point with
standardized uptake value 5.6 in the gastric fundus.
Gastroscopy was then performed, and a single arched
ulcer, 12 mm in size, was found in the gastric fundus.
Histopathological examination of the lesion revealed
chronic mucosal inflammation with acute inflammation
and H. pylori infection. There was an obvious mitotic
phase with widespread lymphoma. Formal anti-H. pylori treatment was carried out. One month later, a gastroscopy showed a single arched ulcer, measuring 10
mm in size in the gastric fundus. Histopathological ex-
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INTRODUCTION
Helicobacter pylori (H. pylori) is a Gram-negative microaerophilic bacterium that colonizes the stomach of approximately two-thirds of the human population and is
involved in the pathogenesis of various gastroenterological diseases including gastric ulcer and gastric cancer.
H. pylori’s interaction with the host has an impact on the
severity of these diseases and their clinical outcome[1,2].
The mechanisms of H. pylori-related colonization are
not fully understood. However, different types of H. py-
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A

Figure 1 Positron emission tomography-computed tomography. A: Positron emission tomographycomputed tomography showed a nodular strong
accumulation point with standardized uptake value 5.6
in the gastric fundus; B: After treatment, the nodular
strong accumulation point in the gastric fundus had
disappeared.

B

lori virulence factors, especially cytotoxin-associated gene
A (CagA), vacuolating cytotoxin A (VacA), outer inflammation protein A and so on are reported to be correlated
with H. pylori-related diseases. One of the major bacterial
virulence factors, the VacA, seems to be involved in the
physiologic mechanism. The VacA protein encoded by
the polymorphic H. pylori VacA gene, is produced and secreted by all bacterium strains and induces the formation
of intracellular vacuoles in epithelial cell lines in vitro. Environmental and demographic data also interfere with the
pathophysiology of H. pylori-associated gastric diseases[3].

CD30, CD34, CD117, CK, MUM-1, MPO (Figure 3A).
The patient was given H. pylori eradication therapy,
based on proton pump inhibitor-clarithromycin-amoxicillin-mucosal protective agent treatment, the so-called
quadruple 14 d therapy. One month later, gastroscopy
was performed and showed a single arched ulcer, mea
suring 10 mm in size in the gastric fundus (Figure 2C).
Histopathological examination revealed that the lesion
had chronic mucosal inflammation with acute inflammation and a small amount of H. pylori infection (Figure
3B). The mitotic phase was 4/10 high power field with
some heterotypes and an obvious nucleolus. Immunohistochemical staining showed tissue cell-like cells positive
for S-100, vimentin, CD68, Ki-67 (30%) and negative
for CD1a, CD21,Bcl-2, CD3, CD20, CD30, CD45RO,
CD117 and PAX-5 (Figure 3C). For further examination,
immunohistochemical staining was repeated by the Beijing Cancer Hospital and showed that staining for CD1a
was positive for focal lesions (Figure 3D). The shape and
immunophenotype indicated Langerhans histiocytosis.
Because of the active growth of cancer cells, the patient
was referred for medical oncology evaluation for this unusual pathologic finding with malignant potential.
Follow-up gastroscopy 2 mo later showed that the gastric ulcer was in stage S2 (Figure 2D). The mucosal swelling was markedly reduced. Endoscopic ultrasonography
showed that the local echo was normal and each layer was
clearly divided (Figure 2E). Histopathological examination
showed chronic mucosal inflammation with lymphoid tissue hyperplasia in the lamina propria (Figure 3E).
The patient remained asymptomatic, and a follow-up
PET-CT was performed 6 mo later. The nodular strong
accumulation point with SUV 5.6 in the gastric fundus

CASE REPORT
We present a case of a 38-year-old woman with a history
of thyroid cancer who was referred by her primary care
physician for a screening positron emission tomographycomputed tomography (PET-CT). She was essentially
asymptomatic and did not report any abdominal pain,
dysphagia, nausea, or vomiting. Findings of a physical
examination were unremarkable.
PET-CT showed a nodular strong accumulation point
with standardized uptake value (SUV) 5.6 in the gastric
fundus (Figure 1A). Gastroscopy was then performed,
and demonstrated a single arched ulcer, measuring 12
mm in size, in the gastric fundus (Figure 2A and B).
Histopathological examination revealed that the lesion
had chronic mucosal inflammation with acute inflammation and H. pylori infection. There was an obvious mitotic
phase with widespread lymphoma immunohistochemical staining was positive for CD4 (T cell), CD3 (T cell),
CD20, Ki-67 (+25%), CD79a (+++), PAX-5, CD45RO
and negative for CD56, TIA-1, TIF-1, Bcl-6, CD10,
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A

B

C

D

E

F

Figure 2 Gastroscopy showed a single arched ulcer and changes after treatment. A, B: A single arched ulcer, measuring 12 mm in size, was found in the gastric
fundus (July 1, 2011); C: A single arched ulcer, measuring 10 mm in size, was found in the gastric fundus (August 16, 2011); D: The gastric ulcer was in stage S2 (October
13, 2011 ); E: Endoscopic ultrasonography showed that the local echo was normal and each layer was clearly divided (October 13, 2011); F: The gastric ulcer was in
stage S2 (April 25, 2012).

A

B

C

D

E

F

Figure 3 Histopathology changes after treatment. A: Histopathological examination revealed that the lesion had chronic mucosal inflammation with acute inflammation and a small amount of Helicobacter pylori (H. pylori) infection. The mitotic phase was obvious and lymphoma was widespread [hematoxylin and eosin (HE), ×
400, July 2, 2011]; B: Histopathological examination revealed chronic mucosal inflammation with acute inflammation and a only a small amount of H. pylori infection.
The mitotic phase was 4/10 high power field (HE, ×400, August 17, 2011); C: Immunohistochemical staining showed tissue cell-like cells with S-100 (×400, August 17,
2011); D: Immunohistochemical staining was repeated by the Beijing Cancer Hospital and showed that staining for CD1a was positive for focal lesions (×400, August
25, 2011); E: Histopathological examination showed chronic mucosal inflammation with lymphoid tissue hyperplasia in the lamina propria (HE, ×400, October 14,
2011); F: Histopathological examination revealed that chronic mucosal inflammation with acute inflammation (HE, ×10 , May 8, 2012).
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had disappeared (Figure 1B). Follow-up gastroscopy at
the same time showed that the gastric ulcer was in stage
S2 (Figure 2F). Histopathological examination revealed
that the lesion had chronic mucosal inflammation with
acute inflammation (Figure 3F). Therefore, we found no
evidence of malignant cancer.

in host cells. Depending on the relative exposure of cells
to CagA genotypes, this may contribute to the various
disease outcomes caused by H. pylori infection in different
individuals[10].
Epidemiologic studies have demonstrated that H.
pylori infection is associated with increased risk of the
development of gastric cancer[13-15]. Animal studies have
also shown that H. pylori infection leads to gastric carcinogenesis, especially intestinal phenotypes. Yu et al[16] carried out an in vitro study of cell transformation induced
by H. pylori and showed that H. pylori induced morphologic changes in GES-1 cells and significantly increased
the proliferation of GES-1 cells. Because the transition
from inflamed mucosa to atrophic change is a common
route to carcinogenesis, the effect of H. pylori eradication
on the incidence of this early precursor lesion is of interest[17]. Since H. pylori infection is associated with gastric
carcinoma, therapy is warranted for its eradication[5,18,19].
This was a rare case of a H. pylori-related gastric ulcer
that resembled gastric cancer. PET-CT SUV was high,
and gastroscopy showed a large ulcer with malignant-like
histopathological features. However, after H. pylori eradication treatment, the lesion recovered quickly and followup examination showed no evidence of malignant cancer.

DISCUSSION
H. pylori infection is a worldwide disease, with about half
of the world’s population harboring this bacterium in
their stomach. The infection is asymptomatic in most
individuals. However, it is the leading cause of non-ulcer
dyspepsia, peptic ulcers and gastric tumors[4].
H. pylori is able to survive in the gastric acidic environment because of its ability to synthesize urease, an
enzyme which can neutralize the stomach acidic pH.
It seems to play a role in the mechanisms which lead
to gastric cancer by inducing methylation in different
genes, interfering with apoptotic pathways and by causing inflammatory events leading to gastritis, then to
atrophic gastritis and possibly to gastric cancer[5]. It may
affect the acid secretion of the parietal cells by causing
mucosal inflammation. Gastric acid secretion depends
on the localization and the degree of the inflammation.
Acute infection with H. pylori results in hypochlorhydria,
whereas chronic infection can cause either hypo- or
hyper-chlorhydria, depending on the distribution of the
infection and the degree of corpus gastritis[6]. H. pylori is
a powerful carcinogen, since it is able to induce genetic
changes, such as hypermethylation events, contributing to
cell transformation[5].
H. pylori is well recognized as a class Ⅰ carcinogen
because long-term colonization by this organism can
provoke chronic inflammation and atrophy, which can
further lead to malignant transformation[7]. Chronic inflammation plays important roles in the development of
various cancers, particularly in digestive organs, including H. pylori-associated gastric cancer[8]. During chronic
inflammation, H. pylori can induce genetic and epigenetic
changes, including point mutations, deletions, duplications, recombinations, and methylation of various tumorrelated genes through various mechanisms, which act in
concert to alter important pathways involved in normal
cellular function, and hence accelerate inflammationassociated cancer development[9]. Alfizah et al[10] reported
that variant of H. pylori CagA proteins induce different
magnitudes of morphological changes in gastric epithelial
cells. In his study, the CagA protein was injected into gastric epithelial cells and supposedly induced morphological
changes termed the “hummingbird phenotype”, which is
associated with scattering and increased cell motility. The
molecular mechanisms leading to the CagA-dependent
morphological changes are only partially known[11,12].
The activity of different CagA variants in the induction
of the hummingbird phenotype in gastric epithelial cells
depends at least in part on EPIYA motif variability. The
difference in CagA genotypes might influence the potential of individual CagAs to cause morphological changes
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INTRODUCTION
Percutaneous liver biopsy is an important diagnostic tool
for the evaluation of liver disease. It is considered save
with an overall mortality and morbidity rate of 0.015%
and 0.29%, respectively[1]. The most important complication is bleeding related to liver biopsy with an incidence
of 0.016%[2]. Infectious complications are nowadays considered as extremely rare[3]. We report on a patient with
fulminant sepsis following percutaneous liver biopsy.

Abstract
We report on a 74-year-old patient with recurrent cholangitis and a large juxtapapillary duodenal diverticulum.
Despite drainage of the common bile duct by an endoscopically placed stent, the elevated liver enzymes normalized only partially. To rule out other possible causes
of liver injury, a percutaneous liver biopsy was done.
After the liver biopsy the patient developed fulminant
septic shock and died within 24 h. We discuss the possible causes of the septic shock following percutaneous
liver biopsy in our patient and give a concise overview
of the literature.

CASE REPORT
A 74-year-old male patient was admitted to our hospital
for further diagnostic work-up of recurrent episodes of
cholangitis with fever and elevated liver enzymes. A year
ago the patient had undergone cholecystectomy because
of cholecystitis. The further medical history was remarkable for a stroke without neurological residuals and asymptomatic peripheral arterial disease. The patient was
one a dose of 100 mg aspirin per day, which was stopped
7 d prior biopsy.
The laboratory work-up (Table 1) revealed elevated
liver enzymes and a slight elevation of inflammatory
markers. Sonography of the liver displayed mild intraand extrahepatic cholestasis. Since endoscopic retrograde
cholangiopancreatography (ERCP) showed a large juxtapapillary duodenal diverticulum, we thought that the recurrent bouts of cholangitis were, at least in part, caused
by an intermittent obstruction of the bile flow and ascending bacterial infection caused by the diverticulum.
We performed an ERCP and found a moderate dilated
common bile duct (9 mm). A 7 Fr double pigtail plastic-

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver biopsy; Cholangitis; Septic shock
Core tip: This case report deals with a patient in whom
percutaneous liver biopsy was performed for further
work-up of elevated liver enzymes. Immediately after
biopsy, the patient developed fulminant sepsis and died.
Possible reasons that might have caused sepsis in this
patient as well as strategies to prevent sepsis/infection
following percutaneous liver biopsy are discussed.
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Table 1 Laboratory values, median (range)

GGT (U/L)
Alkaline phosphatase (U/L)
ALT (U/L)
Bilirubin (mg/dL)
C-reactive protein (mg/dL)

First
presentation

Before percutaneous
liver biopsy

641 (10-71)
181 (40-129)
109 (10-41)
3.4 (0.1-1.1)
54.3 (0.0-0.5)

283 (10-71)
131 (40-129)
25 (10-41)
1.5 (0.1-1.1)
9.4 (0.0-0.5)

GGT: Gamma-glutamyl transpeptidase; ALT: Alanine transaminase.

200 mm

stent was therefore placed in the common bile duct to
ensure drainage. To minimize the risk of ascending biliary
infections, a papillotomy was not performed. During the
procedure we observed a short episode of flush. After
the ERCP the patient developed chills and fever, which
resolved promptly with antibiotic treatment.

Figure 1 Minor and moderate inflammatory lymphocytic infiltrate in portal
tract and periportal parenchyma. Mild sclerosing portal and periportal inflammation.

Further course
Following stent implantation the elevated liver enzymes
declined but did not fully normalize (Table 1). Since ultrasound showed that the intra- and extra-hepatic cholestasis had completely resolved, we employed an extended
laboratory work-up to exclude autoimmune or viral liver
disease.
Autoantibodies [antineutro-phil cytoplasmic antibody
(ANCA), anti-nuclear, antimitochondrial autoantibodies,
smooth muscle antibodies, anti-liver kidney microsomal]
as well as immunoglobulines, ferritin and markers of viral
liver disease were unremarkable.
To rule-out ANCA-negative primary sclerosing cholangitis or toxic liver damage we performed a percutaneous liver biopsy. The biopsy was carried out under sterile
conditions with a Menghini needle (Hepafix, Braun Melsungen, Germany) after local anesthesia with Scandicaine.
The laboratory tests prior liver biopsy (Table 1) showed
neither clotting abnormalities nor elevated markers of
inflammation like white blood cell count and C-reactive
protein.
Immediately after the biopsy the patient had a short
episode of flush, lasting a few seconds only.
One hour after the biopsy, the patient developed chills
and a temperature of 39.6 ℃. Blood pressure dropped
to 90/50 mmHg. Chest X-ray at this moment showed no
abnormalities. Sonography of the liver revealed no bleeding or other abnormalities. The patient was transferred to
an intensive care unit, blood cultures were taken immediately after admission and antibiotic treatment with Piperacillin/Tazobactam was started. Even though the patient
developed fulminant sepsis with multi-organ failure.
Despite invasive ventilation, continuous veno-venous
haemofiltration, administration of fresh frozen plasma
and catecholamines the patient’s condition deteriorated
rapidly and he died 24 h after the liver biopsy in fulminant septic shock.

60 mm

Figure 2 Focally fatty change and discret cholestasis in liver cells.

tion of the patient’s condition after liver biopsy, an autopsy was performed. The autopsy demonstrated cholangitis
but the puncture side and canal showed no abnormalities.
Another infection site from which a bacterial sepsis could
have been arose was not found. The histology of the liver
specimen revealed chronic sclerosing cholangitis (Figures 1
and 2). There were no signs of toxic or other liver disease.
In the blood cultures that were taken 6 h after liver
biopsy Clostridium perfringens, Enterococcus faecalis, Proteus mirabilis, Citrobacter braakii and Citrobacter freundii were found.

DISCUSSION
In our report, we describe a patient with fatal septic shock
following percutaneous liver biopsy.
Liver biopsy is considered a safe procedure with complications in only 0.29% of cases[1]. The most important
complications are pain and haemorrhage. Infrequent
complications are shock, pulmonary embolism, arteriovenous fistula, haemobilia and ileus[4]. Infectious complications are considered as extremely rare[3].
Transient bacteremia following liver biopsy has an estimated incidence of 2% to 13%[5-7]. Most often only single
microorganisms like Escherichia coli (E. coli) or Klebsiella spp.
are found. However, clinically evident infectious complications following liver biopsy are considered a rare event. In

Further findings
Because of the unexplained sepsis and the rapid deteriora-
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a large retrospective analysis of 68 276 biopsies, the risk
of infectious complications was approximately 1 in 10 000
liver biopsies[3].
To our best knowledge, there have been no published
cases of sepsis following percutaneous liver biopsy in the
last 15 years. In contrast, looking back two or three decades, septicemia following liver biopsy was described by
several authors. Morris et al[8] reported fever and/or a positive blood culture in 3 out of 125 patients who underwent
liver biopsy. LoIudice et al[4] found three patients with septicemia following liver biopsy in a series of 797 patients.
Murray et al[9] as well as Navarro et al[10] published each one
case report of patients with sepsis following liver biopsy. E.
coli was found in the blood culture of most patients. Blood
cultures positive for Streptococcus viridans, Klebsiella spp. and
Clostridium welchii have also been reported. In the majority
of the affected patients, liver biopsy revealed cholangitis
or pericholangitis as the underlying disease. Large bile duct
obstruction without cholangitis does not seem to be a risk
factor for sepsis following liver biopsy[8]. These findings
were emphasized by a study of 950 liver biopsies in 136
patients who had undergone liver transplantation[11]. The
authors found infectious complications in six patients. Of
these six patients, five had undergone choledochojejunostomy. Blood cultures of the affected patients were positive
for E. coli, Klebsiella spp., Streptococcus faecium, Clostridium spp.
and Enterobacter aerogenes. None of the five patients with
choledochojejunostomy and infectious complications after
biopsy had clinically evident signs of cholangitis before
liver biopsy. Biliary obstruction was excluded in all patients
by a T-tube or transhepatic cholangiogram. Since mainly
microorganisms of the enteric flora were found, the authors concluded that due to the choledochojejunostomy,
an enteric flora without clinically evident signs of infection colonized the transplanted liver.
Another group published conflicting results. They
retrospectively compared 46 liver transplant patients with
choledochojejunostomy with a total of 192 liver biopsies
with 46 liver transplanted patients with choledochocholedochostomy with a total of 118 biopsies. There were no
significant differences between the two groups regarding
infectious complications[12]. The authors tried to explain
the conflicting findings by a difference in the length of the
small bowel segment used for the choledochojejunostomy.
One could only speculate why there have been no
cases of sepsis following liver biopsy reported in the last
years. Most likely-due to advances in imaging and laboratory methods in recent years-the majority of patients
with cholangitis are correctly diagnosed without a liver
biopsy and hence biopsy is nowadays seldom performed
in patients with cholangitis.
Although sepsis following liver biopsy is considered
a rare event, the pathogenetic relationship between liver

biopsy and septic shock appears well substantiated in our
patient.
At the time of the liver biopsy, the patient had no
clinically or laboratory evident signs of cholangitis, nor
was biliary obstruction present. Nevertheless, autopsy
and the liver biopsy revealed cholangitis. In addition, the
blood cultures were positive for bacteria, which are typically found in cholangitis. We hypothesize that the patient
had recurrent bouts of ascending cholangitis caused by
biliary obstruction due to the large juxtapapillary duodenal diverticulum. The liver biopsy then induced propagation of infection by establishing the communication
between the infected focus and the blood vessels.
To avoid septic complications in patients with suspected cholangitis undergoing liver biopsy in the future,
antibiotic prophylaxis prior biopsy in these patients
should be discussed.
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INTRODUCTION
Magnetic resonance (MR) arthrography is an established
modality useful for the evaluation of internal joint derangements[1]. It is a well tolerated procedure with a very
low reported incidence of associated infections. In a
review of 126 000 arthrograms, Newberg et al[2] found 3
cases of associated septic arthritis and one case of cellulitis.
We report three cases of intra-articular infection at
our institution which developed after injection for MR
arthrography in a 14 mo time frame including two infections that occurred within 10 d. We share the results of
an interdisciplinary root cause analysis among the infectious disease, microbiology, and radiology departments
to determine the risk factors and propose measures to
avoid future infections.

Abstract
We report three cases of intra-articular infection which
followed injection for magnetic resonance arthrography.
In an effort to reduce the risk of arthrogram related
infection, representatives from radiology, infectious
disease medicine, and microbiology departments convened to analyze the contributing factors. The proposed
source was oral contamination from barium swallow
studies which preceded the arthrogram injections in the
same room. We propose safety measures to reduce incidence of arthrogram related infections.

CASE REPORT
Methods
Approval from our institutional review board was obtained prior to the retrospective review of the three
cases infection related to MR arthrography.
The charts of the three patients who developed infection were reviewed by the Departments of Infectious
Disease, Microbiology, and Radiology. Additional history which was acquired directly from the patients in the
fluoroscopy suite at the time of the procedure was also
reviewed.
All of the cases were performed in a Siemens Artis fluoroscopy suite with aseptic technique (Figure 1).

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 2 Ultrasound image through the posterior shoulder. A: Axial ultrasound image through the posterior shoulder shows a large joint effusion (straight
arrows) with fluid between the humeral head (H) and the adjacent posterior capsule (curved arrows); B: Ultrasound guided aspiration of the posterior shoulder.
Note the needle (arrows). Cultures grew Streptococcus crista. IS: infraspinatus;
G: Posterior glenoid.

Figure 1 Siemens artis fluoroscopy suite. The table is set up for an upper
gastrointestinal (GI) study. Note the relationship of the image intensifier to the
table (arrows). The most likely cause of the infections was contamination of the
image intensifier and fluoroscopy table during these studies with inadequate
cleaning of the suite between GI procedures and arthrograms.

The skin was prepared with chlorhexidine gluconate and
a sterile drape was placed over the field. Operators all
wore surgical caps and masks in addition to sterile gowns
and gloves.
The skin was anesthetized with 2-5 mL of lidocaine
0.5% local anesthetic. The radiologist performing the
procedure prepared the trays and injectate. The constrast
vials were single use vials that were only for one patient and were discarded after each procedure. Injectate
was then drawn under sterile technique and included
Magnevist diluted in normal saline (Bayer Healthcare;
gadopentetate dilution 1/250), Optiray 350 (Mallinckrodt,
Inc.) and a tiny amount of epinephrine (1/1000). Then
under fluoroscopic guidance, a 20 gauge spinal needle
was advanced into the joint and the joint injected with
the contrast mixture. Sites of injection included the right
knee, right shoulder, and left knee.
For further analysis, infection control personnel also
directly observed radiologists performing other routine
arthrography cases to document the sterile technique
and determine the need for any changes in infection
control practices.

stiffness of her knee postoperatively which eventually
resolved after six months of physical therapy. Ultimately
she was able to regain full range of motion of her knee
and return to work.
Case 2
A 63-year-old female with a history of arthrography of
the left knee presented to evaluate a possible re-tear of
her lateral meniscus. The arthrogram injection was also
standard and uneventful and she left the hospital in unchanged condition after the magnetic resonance imaging
(MRI) exam. After the procedure she presented to an
ER at another institution with signs of a septic joint and
was transferred back to our institution within 3 d of the
original arthrogram procedure. She was found to have a
temperature of 38 ℃ and her knee was painful, swollen,
and warm to the touch. Aspirate showed greater than
70 000 WBC/mm3 and grew Streptococcus crista. Incision
and drainage was performed arthroscopically and the patient was discharged with a peripherally inserted central
catheter (PICC) line on intravenous (IV) ceftriaxone and
Augmentin. Within two days of discharge she returned
to the emergency room with sepsis and persistence of
the knee effusion. Blood cultures were negative as were
cultures of the PICC line and joint aspirate. Clostridium
difficile toxin was also negative.
Her course was complicated by an acute thrombosis of the left gastrocnemius and basilic veins. She had
past medical history of deep venous thrombosis (three
years earlier) secondary to heterozygous methylenetetrahydrofolate reductase mutation. She was treated with IV
antibiotics for the infection as well as heparin for the
thrombosis. After eight days of inpatient care, the patient was discharged on IV ceftriaxone through a PICC
line and warfarin. With six months of physical therapy,
the patient re-gained range of motion of her knee.

Case 1
A 46-year-old female presented with right knee pain who
had a history of anterior cruciate ligament and lateral
meniscal tears of the right knee for which she had several
surgical procedures. She presented for MR arthrogram
of her right knee to evaluate for re-injury of the knee.
She underwent an uneventful injection of approximately
30 mL of the contrast mixture into her right knee prior
to her MRI. She left the hospital in unchanged condition.
Within 24 h of the injection the patient presented
to emergency room (ER) with a right knee effusion and
severe pain. The joint was aspirated and demonstrated
a cell count of 70 000 white blood cell (WBC)/mm3.
The synovial fluid grew Streptococcus crista. Incision and
drainage was performed and the patent was treated with
vancomycin and ceftriaxone. She was discharged after 2
d in the hospital. Her course was complicated by severe
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Table 1 Summary of infection control recommendations for radiology arthrogram procedures
Procedure room scheduling
Avoid performing barium studies and arthrograms in the same procedure room
If it is necessary to share a procedure room provide block time slots for barium studies and arthrogram procedures separated by thorough cleaning.
Where possible, scheduling arthrograms (along with ports/hickmans, etc.) first thing in the morning prior to barium studies and other potentially
contaminating procedures such as enteric stenting/abscess drainage, etc.
Procedure room cleaning
If the room is to be used for both barium and arthrogram procedures, a thorough cleaning must be performed between barium studies and arthrograms
Staffing
Limit the staffing options to assistants for all arthrograms
Arthrogram kit
Replace the kit drape with a larger drape to ensure a maximum sterile barrier
Chlorhexidine gluconate swabs should be used to sterilize skin
Use proper swab technique: Circle from the inside to the outside
Maintain the sterile field
Use a sterile sleeve over the image intensifier for each procedure
The assistant must wear sterile gloves, hat and mask
Ensure that sterile gloves are worn when in contact with the sterile kit, when preparing the injectate
All staff must change gloves if they leave the procedure room and re-enter
Any tool used to mark the patient prior to the arthrogram must be wiped down with the hospital-approved disinfectant wipes before and after use
Any tool that may contact the patient or anything in the sterile field must be sterilized

labral pathology. The arthrogram and MRI were performed without any difficulties. The patient experienced
right shoulder pain within 24 h of the procedure. He
presented to the ER 48 h after the arthrogram with
continuing right shoulder pain and new onset fever. Ultrasound imaging showed a joint effusion and the joint
was aspirated (Figure 2). The aspirate had greater than
70 000 WBC/mm3. The synovial fluid grew alpha-hemolytic
streptococci. He underwent arthroscopic irrigation and
debridement of the right shoulder and was admitted for
four days. He was discharged on IV ceftriaxone through
a PICC line. After one month he regained full range of
motion of his shoulder.

during the procedures as the cases were performed by
three different radiologists all wearing masks.
The 3 departments worked together and proposed a
new protocol for cleaning the room and scheduling procedures (Table 1).

DISCUSSION
Arthrography is considered a safe procedure with an established incidence of infection around 0.003%[2]. With
over 400 arthrograms per year are performed at our
institution, it was obvious that with three infections in a
fourteen month time period and in particular, two within
ten days, that there must be additional causal factors.
With no idea of the source of this surge in infections,
we called on our colleagues in infectious disease and microbiology for consultation.
The exact mechanism of the infections cannot be
determined with certainty but it was believed to involve
direct contamination of the patients’ skin by oral flora
either from the image intensifier or by use of a contaminated arthrogram tray. The majority of the evidence
pointed to contamination of the fluoroscopy suite from
swallowing studies with inadequate or absent cleaning
prior to the arthrograms. Contamination by oral flora was
established in a recent report of three cases of meningitis
following myelography. In these cases, the assistants did
not wear masks and the contamination was from their
mouths directly as confirmed by polymerase chain reaction and genotype sequencing[3]. There have also been
reported outbreaks of joint sepsis related to using contrast in “single use” vials multiple times to different patients[4]. This however is unlikely in our case because our
vials were discarded after each use and cultures were also
negative.
At the recommendation of the Infectious Disease Department in the interest of infection control, we have instituted new protocols for arthrogram procedures (Table 1).

Investigation
The Radiology Department met with our colleagues in
Infectious Disease and Microbiology Departments for
consultation of the source of the infections.
The comprehensive review showed that several factors were similar and routine to the cases including the
sterile technique, the use of personal protective equipment, the preparation of the injection, and the injection
technique. However, it became apparent that all of these
injections occurred in the arthrography suite in the afternoon following a morning of barium swallow studies
performed on speech pathology patients. There were no
other risk factors as determined by the infectious disease
physicians that were unique to these particular cases of
infection.
Other factors that were discussed included medication contamination and operator causes of contamination. However, several bottles of contrast from the same
time frame of the septic joint cases were cultured and
came back negative. Single dose vials of contrast were
used only for one patient and then thrown out right after
the procedure. Both these points make it unlikely the
source came from the contrast vials. It was also extremely unlikely that contamination came from the operator
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The fluoroscopy suite must be thoroughly cleaned with
and sanitized with a quaternary ammonium product prior
to arthrography. Additionally, the room is cleaned with
bleach following Clostridium difficile patients. Chlorhexidine is the recommended skin antiseptic because it has
a greater reduction in infection rates than povidoneiodine[5]. The image intensifier is now routinely draped
with a sterile cover .The number of people in the room
is also being limited, and all assistants must wear surgical
hats and masks.
In conclusion, our three infections following arthrography caused significant morbidity, although no known
long term complications. These infections were likely
iatrogenic resulting from concurrent use of the fluoroscopy suite for other non-sterile procedures. In our three
cases, the oral flora isolated from joint aspirations presumably resulted from contamination of the room from
prior barium swallowing studies with inadequate cleaning
of the equipment. The risk of arthrogram related joint
infections may be lowered with separation of sterile and
non-sterile procedures and with adequate preparation of
the fluoroscopy suite.
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INTRODUCTION
Primary aortic endograft infection is rare, with an incidence less than 1%, although associated mortality is described as being as high as 25%[1,2]. Common organisms
include Staphylococcus and Streptococcus species[2]. Pasturella
multicoda, an organism that lives in the mouth of domestic animals, has been rarely associated with both primary mycotic aneurysms as well as endograft or bypass
graft infection[3-8]. In the few cases reported, successful
management has included a course of antibiotics followed by explant and revascularization.

Abstract
Both surgical and endovascular grafts have the rare
risk of late secondary infection. Treatment varies based
on the clinical setting, but in general the recommendations are that infected endografts be removed and
reconstruction performed. In the abdominal aorta this
may vary from homograft or other impregnated grafts
to excision and extra-anatomic bypass. We discuss
an unusual case which we believe serves as a useful
review of this still debated area. A 58-year-old male
presented with abdominal and back pain. Prior history
was notable for human immunodeficiency virus positive
status, pulmonary embolism (currently on Coumadin)
and two years previously repair of a saccular infra-renal
aneurysm with tube graft. The week prior to the onset
of symptoms he suffered a noticeable scratch from his
cat. Blood cultures were positive for pasturella multicoda. He was transferred to our institution and underwent
resection and explantation, with homograft reconstruction. At one year he is alive and well.

CASE REPORT
A 58-year-old male presented with acute onset of abdominal and back pain accompanied by chills and rigors.
One week prior he had sustained several scratches from
his cat. His past history was notable for positive human
immunodeficiency virus status, an endovascular repair of
a saccular aneurysm of the infra-renal aorta two years prior, as well as subsequent pulmonary embolism for which
he received a filter and was on warfarin (Figure 1). Blood
cultures were positive for Pasturella multicoda and he was
treated with intravenous ceftriaxone. His fevers resolved,
and repeat blood cultures were negative after one week,
but he had persistent back and abdominal pain. He was
transferred to our institution. Work up including magnetic resonance imaging was negative for osteomyelitis but
computer tomographic angiography identified new fluid
and phlegmon surrounding the graft (Figure 2). A tagged
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Figure 1 An endovascular repair of a saccular aneurysm of the infra-renal
aorta. A: Original Saccular aneurysm. Etiology was never defined; B: Post endovascular repair.

B

Figure 2 Fluid and phlegmon surrounding the graft. A: Coronal view when
patient presented demonstrating residual sac and new left sided fluid; B: Axial
view demonstrating peri-graft fluid and phlegmon.

A

B

Figure 4 Computer tomographic angiography at one year follow up.

which can lead to systemic complications such as endocarditis[9]. Pasturella multicoda infection has been documented
to occur after bites from cats, dogs, rabbits and other ani
mals[3-8]. Pasturella has been linked to the development
of primary aortic infection[3,4,7], as well as infection of
operatively placed grafts and endografts[5,6,8]. As our case
suggests, ceftriaxone can lead to suppression of the infection, although what literature is available suggests that
ongoing aneurysmal formation may occur necessitating
operative repair[3].
Primary endograft infection (i.e., when not done
for a known infection or fistula) is uncommon. Cernohorsky and colleagues[2] described 11 cases out of 1431
thoracic and abdominal endovascular repairs (0.77%)
with an overall mortality of 25%. They did not see a
difference in outcome between those who underwent
operative repair or those managed conservatively, although they suggest the small sample size may have
impacted the results. Setacci et al[1] reviewed 102 cases
of infected abdominal aortic endografts reported in
the literature. In some very fragile cases percutaneous
drainage and antibiotics were used, but in general most
authors feel that if the patient can tolerate surgery, endograft explantation is preferred. There was a slight bias
towards improved outcomes with in situ reconstruction
as opposed to extra-anatomic bypass, but the authors
conclude that there can be no definitive conclusions
regarding which of the options is optimal. When in situ
replacement is performed, a variety of grafts are available, including homografts[10,11] and prosthetic grafts
impregnated with silver or rifampin[12]. Homografts appear to have a higher rate of aneurysmal degeneration

Figure 3 Operative pictures. A: Operative picture demonstrating the dense
phlegmon with proximal clamp below renal arteries; B: Operative picture with
proximal anastomosis complete and after debridement of the phlegmon and
aortic wall.

white cell study showed peri-aortic activity which was
felt to be consistent with aortitis and endograft infection.
At operation murky abdominal fluid was encountered.
There was a dense phlegmon adherent to the second and
third portions of the duodenum. Proximal control was
obtained just below the level of the renal arteries which
were dissected out with difficulty (Figure 3A). The phlegmon and retroperitoneal space was opened and again
murky fluid drained. The endograft was removed and as
much of the phlegmon and aortic was that could be safely excised without injuring the duodenum was resected. A
homograft was used to reconstruct the aorta and the area
covered with omentum (Figure 3B). Cultures taken from
the area were negative. The patient made an uneventful
recovery, complicated only by a bout of Clostridium difficile colitis, and at one year is doing well (Figure 4).

DISCUSSION
Cat-scratch disease refers to Bartonella henselae infection,
WCCR|www.wjgnet.com
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and a lower rate of recurrent graft infection compared
to prosthetic grafts, although the overall survival appears, at mid-term follow up, is the same[10,11]. Omental
pedicle coverage appears to be very helpful in reducing
late complications[12].
Pasturella endograft infection is clearly a rare event,
with little data to guide therapy, but in general it should
be managed as other endograft infections. Unique features include a propensity for osteomyelitis which should
be ruled out, and that intravenous antibiotics may suppress the infection, but the natural history suggests ongoing aneurysmal development. In situ replacement with
wide debridement and omental coverage seems to be the
most satisfactory method of reconstruction.
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Multifocal granulomata in presumed Toxocara canis
infection in adult
Lakshmi Kuniyal, Jyotirmay Biswas
ence of multifocal granuloma and absence of larvae in
granulaoma makes the diagnosis atypical. A combination of history, clinical examination, laboratory tests and
histopathological analysis is important before reaching
any diagnosis.
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INTRODUCTION

Abstract

The larva of the nematode Toxocara canis was first identified as a cause of intraocular disease by Nichols (1956).
Human infection is usually an outcome of accidental ingestion of the embryonated eggs[1]. The average age at diagnosis of ocular Toxocariasis is 7.5 years (ranging from
2 to 31 years). It constitutes about 1%-2% of uveitis in
children[2]. Toxocara should be considered as a possible
causative agent of posterior uveitis. Diagnosis is based
upon clinical features observed in a young patient and
should be confirmed at least by the presence of specific
IgG in the serum (ELISA test, 90% specificity and 91%
sensitivity)[3]. We present here presumed ocular Toxocara
infection in a 45 year adult. The case is unique for its presentation at this age and multifocal granulomata on retinal evaluation. PubMed search could not reveal presence
of multifocal granulomata in ocular Toxocara infection
before.

Human infection of Toxocara canis in eye is usually an
outcome of accidental ingestion of the embryonated
eggs. The average age at diagnosis of ocular Toxocariasis
is 7.5 years, ranging from 2 to 31 years. It constitutes
1%-2% of uveitis in children. Diagnosis is based upon
the clinical features observed in a young patient and confirmed by the presence of specific IgG in the serum or
aqueous humor by Enzyme-linked immunosorbent assay
test. We report a case of Presumed Toxocara infection
in 45-year-old male which is unique in presentation with
multifocal granulomata in retina. Our PubMed search
could not produce case with similar presentation. Probably this is the first reported case of multifocal granulomata in presumed ocular Toxocara in any age group
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Presumed; Toxocara canis; Ocular; Multifocal; Granulomata

CASE REPORT

Core tip: Toxocara infection is one of the causes of
posterior uveitis. Diagnosis is often made by presence
of larvae in the choroidal granuloma. The aim of this
study is to focus on the diagnosis of case where pres-

WCCR|www.wjgnet.com

A 45-year-old male presented with complaints of gradually progressive diminution of vision since one and half
years in the left eye. There were no pets in the house.
Patient was a known diabetic controlled on oral hypogly-
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A

B

Figure 1 Fundus photo of patient’ right eye. A: Montage colour fundus photo of patient showing extent of lesion with multifocal granulomata and temporal exudative retinal detachment; B: Fundus photo showing granulomata.

Figure 3 Post operative fundus photograph showing scar extending from
disc to temporal periphery.

Figure 2 Haematoxylin and Eosin staining X 200: Micro photograph showing an epiretinal membrane with chronic inflammatory cells comprising of
lymphocytes Inset: Shows few eosinophils (arrow). No larva seen.

of counting finger which was due to scarring (Figure 3).
Patient was doing well on ten weeks of follow up.

cemic agents. At presentation his corrected visual acuity
in right eye was 6/5 for distance with near vision N6 and
left eye had counting finger for distance with near vision < N36 on snellens chart. Anterior segment findings
were within normal limits. Right eye fundus was within
normal limits whereas left eye fundus showed fibrous
membranous band extending from optic nerve head to
temporal periphery with subretinal exudation and exudative retinal detachment temporally (Figure 1). The unique
thing about this lesion was that it covered area from
posterior pole to far temporal periphery and showed
multifocal choroidal granulomata which are very unusual
of Toxocara granuloma (Figure 1). Investigation revealed
positive IgE titer of Toxocara in anterior chamber tap
(16.93NTU). Optical coherence tomography showed
macular traction with increased retinal thickness. Patient
was started on oral steroids and planned for surgery.
Vitrectomy with membrane peeling was done. Silicone
oil was injected when break occurred while removing
adherent membrane. Histopathological analysis of the
membrane showed fibrous tissue with chronic inflammatory cells. No Toxocara parasite was seen. On careful
examination few eosinophils were seen (Figure 2). After
6 wk of surgery retina was attached with scarring extending from disc to temporal periphery. Patient had vision

WCCR|www.wjgnet.com

DISCUSSION
Ocular Toxocariasis usually occurs in young healthy children. It is usually limited to one eye and infected by one
larva (Schlaegel, 1978)[4]. There are few clinical reports of
retinal lesions in adults due to Toxocara infection. Larva
is rarely identified from the lesions. Definitive histopathological diagnosis is possible only after enucleation.
Because of the absence of larva on histopathology, we
refer our case as Presumed Ocular Toxocariasis.
Ocular involvement can occur in form of chronic
endophthalmitis, papillitis, posterior pole granuloma and
peripheral granuloma[1]. Patients with posterior pole granuloma may initially present with relatively hazy vitreous
body and sign of acute inflammation, in which the posterior pole granuloma is observed as an ill-defined hazy
mass with surrounding vitreous inflammation. These
lesions are usually very well-defined and relatively small,
ranging from 0.75 to 6.0 mm in diameter in size. In peripheral granuloma, a dense white peripheral inflammatory granulomatous mass is localized. Alternatively, the inflammation may be diffuse and appears as a “snowbank ”
as seen in pars planitis. Fibrocellular bands may run from
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fibrous membranous band extending from optic nerve head to temporal periphery with subretinal exudation and exudative retinal detachment temporally.

a peripheral inflammatory mass to posterior retina or the
optic nerve leading to both traction and rhegmatogenous
retinal detachment[5].
Our patient presented with combined picture of posterior and peripheral granuloma with multifocal granulomata. The presence of multifocal granulomata in our
patient was unusual and probably the first time reported.
The major causes of visual acuity loss are: severe vitritis (52.6% of the cases), cystoid macular edema (47.4%)
and tractional retinal detachment (36.8%)[6]. It is possible
that the lesions are due to a toxic or immunoallergic
reaction towards larval antigens, mainly associated with
larval death. The disruption occurring after larval death
may determine an inflammatory reaction and granuloma
formation. We also found the presence of chronic inflammatory cells along with eosinophils confirming the
inflammatory nature of the membrane.
Treatment therapy should be guided according to:
visual acuity, severity of inflammation, irreversible ocular
damage[1]. Generally peripheral granulomata are silent or
show minimal inflammatory reaction and do not require
therapy. Corticosteroid therapy helps to reduce the inflammatory process without permitting the overgrowth of the
infectious agent. Antihelminthic therapy is not worldwide
accepted because of the possibility that larvae death may
increase the inflammatory reaction. Pars plana vitrectomy
is useful and indicated to remove vitreous opacities and
epiretinal membranes, to relieve the vitreoretinal traction,
to prevent and treat retinal detachment[7,8].
In our patient we successfully removed the membranes despite its firm adherence to underlying tissue.
The vision was counting finger because of scarring over
posterior pole caused by the membrane.
A study with longer follow up is required to see how
multifocal granulomata differ in prognosis from usual focal granuloma of Toxocara.

Treatment

Patient was started on oral steroids and planned for surgery. Vitrectomy with
membrane peeling was done. Silicone oil was injected when break occurred
while removing adherent membrane. Histopathological analysis of the membrane showed fibrous tissue with chronic inflammatory cells. No Toxocara parasite was seen.

Related reports

Ocular Toxocariasis usually occurs in young healthy children. It is usually limited to one eye and infected by one larva (Schlaegel, 1978). There are few clinical reports of retinal lesions in adults due to Toxocara infection. Larva is rarely
identified from the lesions.

Peer review

This manuscript entitled “Multifocal Granulomata in Presumed Toxocara Canis
Infection in Adult” to report a 45 years old case with fibrous membranous band
extending from optic disc to temporal periphery with subretinal exudation and
exudative retinal detachment temporally. A positive IgE titer of Toxocara was
also found in AC tapping. This is an interesting paper and well written.
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Diagnosis of Ascaris lumbricoides infection using capsule
endoscopy
Eduardo Tomohissa Yamashita, Wagner Takahashi, Daniel Yuiti Kuwashima, Tiago Ribeiro Langoni,
Adriana Costa-Genzini
for A. lumbricoides infection, especially when other diagnostic methods have failed to detect the parasite. We
report a case of A. lumbricoides infection that resulted
in intestinal obstruction at the level of the ileum. Both
stool sample examination and open surgery failed to
indicate the presence of A. lumbricoides , and the cause
of the obstruction was only revealed by capsule endoscopy. The patient was treated with anthelmintics.
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Abstract
Ascaris lumbricoides (A. lumbricoides ) is the most com-

INTRODUCTION

mon intestinal roundworm parasite, infecting approximately one quarter of the world’s population. Infection
can lead to various complications because it can spread
along the gastrointestinal tract. Although A. lumbricoides infection is a serious healthcare issue in developing
countries, it now also has a worldwide distribution as
a result of increased immigration and travel. Intestinal
obstruction is the most common complication of A. lumbricoides infection, potentially leading to even more serious consequences such as small bowel perforation and
peritonitis. Diagnosis is based primarily on stool samples
and the patient’s history. Early diagnosis, aided in part
by knowledge of the local prevalence, can result in early
treatment, thereby preventing surgical complications
associated with intestinal obstruction. Further, delay in
diagnosis may have fatal consequences. Capsule endoscopy can serve as a crucial, non-invasive diagnostic tool

WCCR|www.wjgnet.com

Ascaris lumbricoides (A. lumbricoides) has a worldwide distribution, but occurs most frequently in underdeveloped regions where sanitation is poor[1,2]. In most cases the infection remains asymptomatic until the number of worms in
the intestines increases considerably. It can cause serious
complications, the most common of which is intestinal
obstruction, although pancreatitis, cholangitis, bleeding,
and obstructive jaundice can also occur[3,4]. The diagnosis
of A. lumbricoides infection is based mainly on patient history and stool samples, but complementary exams such
as abdominal radiography and computed tomography can
also aid in the diagnosis[5]. We report a case of A. lumbricoides infection that resulted in intestinal obstruction. Although the obstruction was apparent during open surgery
and imaging, neither they, nor the stool samples analysis
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Figure 2 Infection of the ileum with live Ascaris lumbricoides.
Figure 1 Ascaris lumbricoides roundworm physically blocking the small
bowel.

oping countries, but it now has a worldwide distribution
due to the increase in immigration and travel[7]. Capsule
endoscopy is an important tool for evaluation of small
bowel disorders, allowing for non-invasive diagnosis of
many diseases. In this case, it was used successfully to reveal the cause of intestinal obstruction as being due to A.
lumbricoides infection. This was after stool sample analysis
and open surgery, which are currently considered to be
the gold standard for A. lumbricoides.

revealed the presence of A. lumbricoides. The presence of
this parasite was however determined by video capsule
endoscopy.

CASE REPORT
A 64-year-old Brazilian woman presented with abdominal
discomfort and intermittent subocclusive episodes that
had developed over the previous few weeks. The discomfort was relieved by evacuation. Physical examination
indicated good health, and no abdominal tenderness was
noted. The patient had undergone 2 previous exploratory
laparoscopy procedures to examine the subocclusion, but
the findings were normal. A stool sample was analyzed
to detect the possible presence of a parasitic infection,
but the findings were negative. However, contrast radiography and computed tomography revealed a partial
obstruction with an undetermined tube-like structure
at the level of the ileum, suggesting a parasitic infection. Capsule endoscopy (MiroCam capsule; Intromedic,
Seoul, South Korea) was performed to determine the
cause of the obstruction. A diagnosis of roundworm
infection with partial obstruction of the ileum with live
A. lumbricoides was confirmed (Figures 1 and 2). The first
roundworm was seen 1 h 34 min after capsule ingestion
(Figure 1) and the last one was seen 2 h later (Figure 2).
Treatment with albendazole and piperazine was initiated,
and the patient made a full recovery.
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Core tip: In the current case, the bone marrow biopsy
showed hemophagocytosis along with positive cultures
for Yersinia. The microorganism likely triggered hemophagocytosis. This syndrome, also known as, hemophagocytic lymphohistiocytosis, is defined by fever for
more than 7 d, cytopenia of two or more cell lines, hemophagocytosis, hepatitis, serum ferritin greater than
500, jaundice, lymphadenopathy, and hepatosplenomegaly. This disorder can be either familial or secondary to a strong immunologic activation. Both have an
overwhelming activation of T-cells and macrophages.
Original sources: Selsky N, Forouhar F, Wu GY. An ironic case
of liver infections: Yesrsinia enterocolitis in the setting of thalassemia. World J Gastroenterol 2013; 19(37): 6296-6298 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i37/6296.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i37.6296

Abstract
A 49 years old Vietnamese male with a history of thalassemia, presented with gastrointestinal symptoms
and signs of hemolysis. He was diagnosed with yersinia enterocolitis. Yersinia is a gram-negative rod that
most frequently occurs in children especially during the
winter months. In the current case, the bone marrow
biopsy showed hemophagocytosis along with positive
cultures for Yersinia. The microorganism likely triggered
hemophagocytosis. This syndrome, also known as, hemophagocytic lymphohistiocytosis, is defined by fever
for more than 7 d, cytopenia of two or more cell lines,
hemophagocytosis, hepatitis, serum ferritin greater than
500, jaundice, lymphadenopathy, and hepatosplenomegaly. This disorder can be either familial or secondary
to a strong immunologic activation. Both have an overwhelming activation of T-cells and macrophages.

INTRODUCTION
Yersinia is a gram-negative rod that most frequently occurs in children especially during the winter months.
Transmission is largely food and waterborne. Pigs are frequently colonized with strains that cause human illness.
Incubation typically lasts 2-6 d followed by a diarrheal
period that can last up to three weeks. Symptoms include
nausea, vomiting, and abdominal pain. Most strains of
Yersinia grow poorly in typical agar solutions because
the bacteria lack a mechanism for the efficient uptake of
iron. Individuals who have iron overload due to either
primary or secondary hemochromatosis are at increased
risk of infection, and are also at higher risk to develop severe infections. Complications of severe infection can include diffuse ulcerating ileitis and colitis, intussusception,
perforation, toxic megacolon, cholangitis, mesenteric vein

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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thrombosis, and hemophagocytic lymphohistiocytosis.
Post-infectious complications include erythema nodosum
and reactive arthritis. Treatment, reserved only for severe
systemic infections, should consist of a 3rd generation
cephalosporin and gentamicin for 3 wk. Genetic studies
on this patient showed a loss of three alpha globin genes
indicating the presence of Hb H disease. This lack of
alpha globin causes a relative increase in the number of
beta globin chains which can aggregate to form unstable
tetramers. The tetramers have abnormal oxygen dissociation curves reflected in poor delivery of oxygen to the
periphery, as well as precipitation of the hemoglobin
tetramers as Heinz bodies. These precipitants can induce
phagocytosis of red blood cells and a chronic hemolytic
anemia which in turn leads to an increase in serum hepcidin levels with resultant elevated iron transport across
the gut mucosa. Over time, this leads to a systemic iron
overload which can also be exacerbated iatrogenically by
blood transfusions.

Figure 1 A computer tomography of the abdomen without contrast performed on the day of admission. There was moderate mural thickening of the
proximal ascending colon (arrow) with surrounding adenopathy and mild pericolonic stranding. Also visible are mesenteric, pericolonic and retroperitoneal
lymph nodes (arrowheads) with the largest measuring 1.6 cm in short axis in
the right pericolonic region.

A

CASE REPORT
A 49-year-old Vietnamese male, with a history of malaria
27 years ago was well until 5 d prior to admission when
he developed dark urine associated with fevers, chills, and
night sweats. This was followed by non-bloody diarrhea,
and right upper quadrant abdominal pain as well as nausea
and non-bloody vomiting. He denied any Ⅳ drug abuse,
sick contacts, or travel history. He drank alcohol socially,
but not to excess. On physical exam, he had a temperature of 104.3 ℃, Blood pressure of 102/59 mmHg, heart
rate of 100 beats/min, and saturation of 92% on room
air. Generally, he was pale, diaphoretic, and sclerae were
icteric. Abdominal examination revealed some right upper quadrant tenderness, but no rebound or guarding, and
no hepatosplenomegaly. He had no rashes or stigmata
of chronic liver disease. His laboratory studies showed a
hemoglobin of 6.1 (13.8-18.0) g/dL with an MCV of 58
(80-100) fL, a white cell count of 10.6 (4.8-10.5) 103/μL,
and a platelet count of 75 (150-400) 103/μL. Aspartate
aminotransferase and alanine aminotransferase were 168
and 160 (5-40 and 7-56) U/L, respectively with a total bilirubin of 3.3 (0.3-1.9) mg/dL, and a direct bilirubin of 1.1
(0-0.3) mg/dL. Haptoglobin was < 15 (41-165). A peripheral smear demonstrated marked anisopoikilocytosis with
schistocytes and target cells. Iron saturation was initially
normal, 29%, with a ferritin of 6148 (12-300) mg/dL.
Subsequent testing revealed persistently high iron saturation, 80%, and ferritin levels > 1000 mg/dL. Glucose
and electrolytes were normal. Computerized tomography
(CT) of the abdomen showed a normal biliary tree, proximal ascending colon mural thickening with surrounding
adenopathy and pericolonic stranding as well as bilateral
pleural effusions (Figure 1). Stool, blood, and bone marrow cultures were all positive for Yersinia enterocolitica.
The patient was positive for HBsAg with a viral load of
270000 IU. Genetic testing revealed mutations of three
alpha globin genes making a diagnosis of alpha thalassemia (Hb H). A liver biopsy showed 3+ iron in hepatocytes

WCCR|www.wjgnet.com
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Figure 2 Liver biopsy. A: There is marked, 3+, accumulation of iron primarily
in the hepatocytes (arrows), but also in Kupffer cells (arrow head), and bile duct
epithelium in association with moderate lobular hepatitis (Prussian Blue stain
for iron, × 400); B: There is increased fibrosis with focal portal-to-portal and occasional central-portal septum formation (arrow) indicating progression towards
early cirrhosis (Masson Trichrome stain, × 40).

with a portal to central gradient (Figure 2A), and chronic
inflammation with early septum formation (Figure 2B).
Bone marrow biopsy revealed iron overload, and a granuloma (Figure 3A), and hemophagocytic lymphohistiocytosis (Figure 3B)[1]. The patient was started on piperacillin/
tazobactam/gentamicin and transfused to a hemoglobin
level of 10 g/dL with rapid clinical improvement. He was
discharged on a 3-wk course of oral ciprofloxacin, and a
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Figure 3 Bone marrow biopsy. A: A necrotizing granuloma (arrow) with trilineage maturation and markedly increased iron storage [hematoxylin and eosin (HE) stain,
×100]; B: An area of necrosis (arrowhead) with erythrophagocytosis typical, but not diagnostic of Yersinia infection (HE stain, × 400).

Yersinia infection, and likely was responsible for the severity of the systemic infection[4].
This patient will need iron chelation therapy and close
monitoring for development of hepatocellular carcinoma because of the heightened risk with his coexisting HBV infection.

follow up CT of the abdomen showed resolution of the
bowel thickening and disappearance of the fat stranding.
In addition, he was treated with oral deferasirox (Exjade)
and entecavir. His ferritin level decreased to 842 by 12 wk.
His liver enzyme levels returned to normal, and his HBV
viral load became undetectable.
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of T-cells and macrophages.
In this patient, the chronic anemia due to thalassemia,
or anemia in combination with the hepatitis B caused a
secondary hemochromatosis[3]. This increased the risk of
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BACTERIAL INFECTIONS AND MYCOSES

Colonic mucormycosis presented with ischemic colitis in a
liver transplant recipient
Gi Won Do, Seok Won Jung, Jae-Bum Jun, Jae Hee Seo, Yang Won Nah
surrounding inflammatory cells and mucosal necrosis.
The patient was successfully managed with antifungal
agent without surgical treatment. Thus, early diagnosis
and treatment is essential for improving the prognosis
of invasive fungal infection after liver transplantation.
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INTRODUCTION
Mucormycosis is a rare but highly invasive opportunistic
fungal infection in liver transplant recipients. Clinical
manifestations can be rhino-sino-orbital, rhinocerebral,
pulmonary, gastrointestinal, genitourinary, cutaneous and
disseminated[1]. Mucormycosis of the gastrointestinal
tract manifests with features similar to ischemic colitis[2].
Mucor, one of fungi that cause mucormycosis, has a special affinity for blood vessels[3], which may explain the
clinical presentation of colonic infection as an ischemic
colitis pattern. Ischemic colitis is associated with inadequate blood flow in the colon leading to colonic inflammation, one of the most common vascular disorders
of the intestinal tract. Most cases of ischemic colitis are
transient and resolve spontaneously without complication[4]. However, a deteriorating course of ischemic colitis
should warrant further investigation. Herein we present a
case of colonic mucormycosis presenting with ischemic
colitis in a liver transplant recipient with diabetes mellitus
who had been on immunosuppressive agents.

Abstract
Mucormycosis is an uncommon opportunistic fungal infection with high mortality in liver transplant recipients.
Mucormycosis of the gastrointestinal tract can manifest
with features similar to ischemic colitis. Typically signs
and symptoms of non-gangrenous ischemic colitis resolve spontaneously within 24-48 h. On the other hand,
the clinical course of the mucormycosis is commonly
fulminant. We encountered a case of invasive fungal
colitis presenting with abdominal pain and hematochezia in a liver transplant recipient. Endoscopic examination showed multiple shallow ulcerations and edema
with mucosal friabilities on the sigmoid and distal
descending colon, which was consistent with ischemic
colitis. However, the histological examination obtained
from endoscopic biopsies showed fungal hyphae with
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Figure 1 Abdominopelvic computed tomography scan. Mild to moderate
symmetrical wall thickening with decreased mural attenuation was observed
from the hepatic flexure to distal sigmoid colon.

CASE REPORT
A 42-year-old man with chronic hepatitis B underwent
deceased donor liver transplantation (DDLT) due to hepatocellular carcinoma in a background of liver cirrhosis.
He suffered from diabetes mellitus for 26 mo and was
treated with insulin. He had an extremely high blood glucose level after he stopped insulin therapy in the last few
months on his own initiative. His general condition was
good after transplantation and there were no immediate
complications such as acute rejection or infection. Postoperative immunosuppressive agents with methylprednisolone, mycophenolate mofetil, and tacrolimus were used.
On the fifth day after DDLT, the patient complained of
abdominal pain and small amount of hematochezia. On
physical examination, his vital signs were normal except
slightly elevated pulse rate (101 beats/min). His abdomen
was soft but diffusely tender without peritoneal irritation
signs. Laboratory analysis revealed a leukocyte count of
27800/mm3 with 92% segment form, hemoglobin of
12.1 g/dL, a platelet count of 65000/mm3, and C-reactive
protein of 3.48 mg/dL. A computed tomography scan
of the abdomen revealed mild to moderate symmetrical
wall thickening with decreased mural attenuation was
observed from the hepatic flexure to distal sigmoid colon (Figure 1). Because of suspected ischemic colitis, the
patient was treated with bowel rest, intravenous fluid replacement, and antibiotics. However, the patient’s symptoms continued to deteriorate. On the seventh day after
DDLT, the decision was made to perform an endoscopic
evaluation to elucidate the exact cause of abdominal pain
and rectal bleeding. The sigmoidoscopic examination revealed multiple shallow ulcerations, edema with mucosal
friabilities, and loss of the normal vascular appearance
on the sigmoid and distal descending colon (Figure 2A).
Microscopic examination showed several elongated fungal hyphae that stained light blue with haematoxylin and
eosin (Figure 3A), were periodic acid Schiff positive and
stained dark brown to black with the Grocott-Gomori
methenamine silver method (Figure 3B). The fungal
hyphae consisted of non-septated filaments, irregularly
wide (6-9 µm diameter) hyphae with frequent right angle
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Figure 2 Sigmoidoscopic findings. A: The mucosa shows multiple shallow
ulcerations, edema with friability of the mucosa, and loss of the normal vascular
appearance; B: Two weeks after anti-fungal therapy, the mucosal edema and
ulcerative lesions are markedly improved and mucosal scar changes were seen
on the sigmoid colon.

branching. These morphological features suggested infection by Mucoraceae. Based on the clinical findings and
the morphological features of the fungal organisms, the
diagnosis of mucormycosis was made. The patient was
initially treated with intravenous high dose (1 mg/kg
per day) amphotericin B, later replaced with liposomal
amphotericin B due to azotemia. A follow-up sigmoidoscopy showed significant reduction in mucosal edema and
inflammation compared to previous endoscopic findings
(Figure 2B). The patient’s symptoms disappeared and he
made a good recovery.

DISCUSSION
Mucormycosis is an uncommon fungal infection caused
by fungi of the class Zygomycetes, order Mucorales and Entomorphthorales[5]. The following risk factors are associated
with mucormycosis: neutropenia, history of diabetes
mellitus, hyperglycemia, acidosis, preexisting renal impairment, deferoxamine therapy, immunosuppressive
agents and steroid use[1]. Our patient was diagnosed
with diabetes mellitus before this diagnosis and received
postoperative immunosuppressive agents after liver
transplantation. Mucormycosis manifests a variety of different syndromes in humans, particularly in solid organ
transplant recipients[1,6]. Although unusual, mucormycosis of the gastrointestinal tract may occur as a result of
ingesting fungal spores. A review of the 116 solid organ
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cin are significantly less nephrotoxic than amphotericin
B deoxycholate and can be safely administered at higher
doses for a longer period of time[7]. Surgery is essential in
decreasing the fungal burden by removing infarcted tissues, where amphotericin B cannot distribute. In a recent
study, a patient who was precluded from extensive surgical intervention did not respond to amphotericin B but
was treated successfully with a combination of posaconazole and liposomal amphotericin B without surgical
treatment[10]. Mucormycosis is generally a severe infection
with an overall survival rate of patients of approximately
50%[7]. Appropriate treatment must be instituted early if
the clinical suspicion is high, even before the results of
culture and/or histopathological studies have been obtained, and currently, the administration of systemic amphotericin B and/or surgical debridement of the lesions
are considered standard therapy[7].
In this case, the patient with diabetes mellitus had
received immunosuppressive agents after liver transplantation and presumptive diagnosis of ischemic colitis was
initially suspected. The patient was treated with supportive care including bowel rest, intravenous fluid replacement, and antibiotics. However, the patient’s symptoms
showed a deteriorating condition. Non-improving ischemic colitis warrants further inquiry into causes in an
immunosuppressed patient, especially liver transplant
recipients with risk factors of mucormycosis. He was
finally diagnosed by endoscopic biopsies and successfully treated with strict control of blood sugar level and
antifungal agent. Thus, early diagnosis and treatment are
essential for improving the prognosis of invasive fungal
infection such as colonic mucormycosis after liver transplantation.

A

B

Figure 3 Histologic findings. A: Microscopic examination of the biopsy specimen obtained by endoscopy shows several fungal hyphae (arrows) (hematoxylin
and eosin stain, magnification × 400); B: Right-angle branching, non-septate
hyphae of Mucoraceae are shown (Grocott’s methenamine silver stain, magnification × 400).

transplant recipients with mucormycosis found that the
site of involvement of gastrointestinal mucormycosis
(n = 13, 11.2%), included stomach in 9 (69.2%), colon
1 (7.6%), esophagus 1 (7.6%) and liver 1 (7.6%)[1]. Nonspecific abdominal pain and distention associated with
nausea and vomiting are the most common symptoms.
Fever and gastrointestinal bleeding may also occur[7]. In
our case, the patient complained of abdominal pain and
hematochezia. We performed a sigmoidoscopy to determine the exact cause of those symptoms. One previous
study showed that endoscopic examination is a valuable
diagnostic tool to establish an accurate diagnosis of transplant recipients with lower gastrointestinal complaints[8].
These symptoms occur typically in ischemic colitis[2]. In
a review of 85 patients, endoscopic appearance of transient ischemic colitis included edematous and fragile mucosa, segmental erythema, scattered erosion, longitudinal
ulcerations, petechial hemorrhages interspersed with pale
areas, and purple hemorrhagic nodules[9]. The endoscopic
findings for our patient resembled ischemic colitis. Successful current treatment for mucormycosis involves a
combined approach; rapidity of diagnosis, the control of
the underlying predisposing illness, appropriate surgical
debridement of infected tissue and prompt initiation of
antifungal therapy[5]. Until recently, only the polyene class
of drugs, including amphotericin B deoxycholate and its
lipid derivatives, demonstrated activity against the agents
of mucormycosis. The lipid formulations of amphoteri-
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VIRUS DISEASES

Total dysphagia after short course of systemic
corticotherapy: Herpes simplex virus esophagitis
Isa Jetté-Côté, Denise Ouellette, Claire Béliveau, Andrew Mitchell
effects of corticotherapy are well known and herpetic
esophagitis occurs most frequently in immunocompromised individuals, this case emphasizes the importance of clinical awareness concerning short courses of
corticotherapy for immunocompetent individuals. This
article discusses the reactivation process of herpetic infection in this context and addresses its diagnostic and
therapeutic issues.
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Core tip: This article reports the case of a 72 year-old
female who developed a herpetic esophagitis after 3
d of oral corticotherapy for an acute exacerbation of
chronic obstructive pulmonary disease, presenting as
odynophagia and total dysphagia. Although immune
systemic effects of corticotherapy are well known and
herpetic esophagitis occurs most frequently in immunocompromised individuals, this case emphasizes the importance of clinical awareness concerning short courses
of corticotherapy for immunocompetent individuals.

Abstract
A 72 year-old female developed a herpetic esophagitis
after 3 d of oral corticotherapy for an acute exacerbation of chronic obstructive pulmonary disease, presenting as odynophagia and total dysphagia. Biospies were
taken during a first esophagogastroduodenoscopy
(EGD) and the patient was referred to the thoracic surgery service with a presumptive diagnosis of esophageal cancer. A second EGD was planned for dilatation,
but by that time the stenosis was completely resolved.
The biopsies taken during the first EGD revealed multiple herpetic viral inclusions and ulcerations without
any dysplasia or neoplasia. In front of a severe esophageal stenosis, one must still exclude the usual differential diagnosis peptic stenosis and cancer. Visualization
of endoscopic lesions can suggest the diagnosis but
must be promptly confirmed by biopsy, viral culture or
polymerase chain reaction. Although immune systemic
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INTRODUCTION
The most frequent causes of infectious esophagitis are
candida, cytomegalovirus and herpes simplex virus type
1 (HSV-1). Although typically these esophagitis occurs in
the immunocompromised patients, it has been seen also
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was found, without any stenosis (Figure 2). At this moment, the patient still had some retrosternal pain but she
reported improvement in swallowing liquids.
The biopsies taken during the first EGD revealed
multiple herpetic viral inclusions and ulcerations without
any dysplasia or neoplasia (Figure 3). A viral isolation on
Vero cells and diploid human fibroblast cells demonstrated the presence of HSV-1. Acyclovir (5 mg/kg iv each
8 h for a total of 10 d) was started along with xylocaine
2% (15 mL po qid prn) for symptomatic relief. The patient
rapidly improved and was discharged on day 6 with valacyclovir 1 g po bid for a total of 16 d.
Figure 1 Stenosis of the esophagus, day 4.

DISCUSSION
Herpetic esophagitis occurs mostly in immunocompromised hosts such as organ transplant recipient (solid organ and bone marrow) or patients with human immunodeficiency virus (HIV) infection[1]. The main complaints
in immunocompetent patients are fever and retrosternal
chest pain[2]. In this case, there is occurrence of a complication not frequently described in the litterature: reversible esophageal stricture associated with herpes simplex
esophagitis in immunocompetent host following shortterm systemic corticotherapy.
Reflux disease and long-standing inflammation are well
known causes of benign esophageal stricture. Malignancy
must always be ruled out by endoscopy and biopsy. In
the setting of herpetic oesophagitis, stenosis secondary to
edema have been described in immunocompromised host
with HIV[3]. Early endoscopic findings include vesicles,
ulcerations and cobblestoning secondary to cluster lesions.
The mucosa is friable and exudates are frequently present.
Mucosal necrosis can also be seen in late stages[4].
Diagnosis is made by histopathology and virus isolation. The pathognomonic alterations include multinucleated cells with ground-glass, nuclear inclusions with
chromatin margination. The cellular inclusions are surrounded by an inflammatory cell infiltrate. Pathologists
use peroxidase-conjugated antibodies against HSV-1 and
HSV-2. Virus isolation in tissue culture and nucleic acid
amplification techniques are sensitive but may give false
positive results from colonize oral mucosal surface.
Triggers known of HSV-1 recurrent labial infection
are multiple, from immunosuppression to fatigue and
stress[5]. In our case, the patient had an acute exacerbation
of COPD and a subsequent short-term corticotherapy
at low doses. Both of these events could have triggered
HSV-1 reactivation, which will be discussed separately.
First, infections represent a major stress, especially in
COPD disease. Viral infections have been identified as a
causative factor of COPD exacerbation[6]. Although the
role of bacterias during acute exacerbations is still under
investigations, studies describe immunomodulatory effect of antibiotics as a mecanism leading to reduction
of exacerbation rate and severity, addressing the bacterial chronic infection in COPD[7]. It is also important to
mention abnormal Th1 responses among the various dis-

in immunocompetent patients. We report a case of a 72
year-old female who developed a herpetic esophagitis
presenting as odynophagia and total dysphagia after three
days of oral corticotherapy for an acute exacerbation of
chronic obstructive pulmonary disease (COPD).

CASE REPORT
A 72 year-old female was referred to the thoracic surgery
department following the finding of a impassable stenosis of lower esophagus during an esophagogastroduodenoscopy (EGD). Her pertinent past medical history
included repair of a hiatal hernia via right thoracotomy
several years ago, gastroesophageal reflux and coronary
artery disease (CAD) with a spastic component (Takutsubo). The patient also reported a history of caustic
injury without subsequent dysphagia in her childhood.
She does not recall having had oral or genital herpes, nor
cutaneous lesions that would suggest a prior herpetic infection. Three months prior to this event, the patient had
received a course of oral prednisone 15 mg daily for ten
days, without any complication for her COPD.
The patient had been discharged nine days prior to
this event for an acute exacerbation of COPD. During
that hospitalization, she was discharged with a prescription of oral prednisone 30 mg daily with standard tapering doses. She decided to interrupt on her own the
medication on the third day of this regimen since she
presented sudden retrosternal pain, odynophagia and dysphagia to solids and liquids. She reported a slight tenderness at palpation in the epigastric region, but otherwise
her complete physical examination was normal.
An EGD was performed by the gastroenterologist on
day 4 of her present hospitalization and an impassable
esophageal stenosis was discovered in the mid esophagus
at 25 cm EGD (Figure 1). Biospies were taken and the
patient was referred to the thoracic surgery service with
a presumptive diagnosis of a mid esophageal cancer. We
planned to repeat the EGD and proceed to a dilatation.
But on day 8, the EGD was repeated by another gastroenterologist and by that time the patient reported a slight
improvement of her dysphagic symptoms. Hyperhemia
concordant with oesophagitis of the mid oesophagus
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Figure 2 Hyperhemia consistent with
esophagitis with complete resolution of
the stenosis of the esophagus, day 8.

Second, a common side effect of corticotherapy is
secondary infections. Topical corticosteroids have been
a proven factor of bovine herpes virus reactivation in
intranasal rabbit model[9]. No clinical evidence shows that
systemic corticoids reactivate HSV, although topical application on active HSV infection can lead to expansion
of lesions. However, glucocorticoids induced a polarization of Th2 over Th1 profile[10]. Th1, the main immune
response to HSV infection, is then inhibited. It has not
been proven however that reactivation of prior infection
can be triggered by these mechanisms. Of interest, it is
known that sudden cessation of glucorticoids can be a
risk factor of HSV reactivation[11]. Two other case reports
of HSV reactivation associated with corticotherapy have
been published. One fatal HSV infection under corticotherapy in a patient with Darrier disease[12]. A case of
fatal HSV hepatitis following eight days of prednisone
40 mg DIE given for ulcerative colitis has also been reported, in an otherwise immunocompetent patient[13]. In
both cases, authors concluded that high clinical suspicion
and prompt diagnosis are crucial.
Furthermore, it is interesting to remember that our
patient also had a previous COPD exacerbation treated
by corticotherapy three months before. HSV-1 esophagitis could have been triggered by the additional burden of
the last exacerbation and corticotherapy.
Herpetic esophagitis is usually self-limited in immunocompetent patients, but Acyclovir therapy has been
used successfully in many cases. Most authors suggest
hasten symptomatic relief and subsequent shortening of
clinical course with medical treatment[1,2,4,13-15]. For immunocompetent patients, suggested dosage is 5 mg/kg iv

Figure 3 Ulcerated squamous epithelium with herpes virus inclusions
easily visible on hematoxylin phloxine saffron coloration.

ruptions of immune system occuring in COPD[8]. Th-1,
the main immune response to HSV infection, is then
impaired. These evidences could partly explain HSV-1
reactivation in our case.
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every 8 h for 7-14 d that can be then completed orally as
the patient swallowing returns. Oral viscous lidocaine solution (15 mL of 2% solution) can also be administered
to lessen the odynophagia.
To conclude, clinicians must be aware that reactivation of herpetic infection can occur following a course
of low dose corticotherapy and can cause herpetic
esophagitis also in immunocompetent patient. In front
of a severe esophageal stenosis, one must still exclude
the usual differential diagnosis peptic stenosis and cancer. Visualization of endoscopic lesions can suggest the
diagnosis but must be promptly confirmed by biopsy,
viral culture or polymerase chain reaction. Acyclovir is
considered to be the treatment of choice, with oral xylocaine for pain relief.
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Epstein-Barr virus negative primary hepatic leiomyoma:
Case report and literature review
Xian-Zhang Luo, Chang-Sheng Ming, Xiao-Ping Chen, Nian-Qiao Gong
and carcinoembryonic antigen were normal. A mass
was detected in segment Ⅲ of the hepatic lobe by
ultrasonography and an abdominal computed tomography scan. Endoscopy had negative findings. Exploratory laparotomy found no existing extrahepatic tumor
and left lateral lobectomy was performed. Pathological
examination showed the mass to be a typical leiomyoma. The cells were positive for α-smooth muscle actin
and desmin, and negative for the makers of gastrointestinal stromal tumor (GIST), including CD117, CD34
and DOG1 (discovered on GIST1). In situ hybridization
revealed negative status for EBV-encoded small RNA.
After left lateral lobectomy, the patient was not given
chemotherapy or radiotherapy. During a 2-year followup, no sign of local recurrence or distant metastasis
was observed. In conclusion, we report a rare case of
primary hepatic leiomyoma in a male patient without
EBV infection. Hepatic resection was curative. This
case presents data to expand our knowledge concerning the complex and heterogeneous nature of primary
liver leiomyoma, indicating that EBV infection is important but neither necessary nor sufficient for the development of primary liver leiomyoma.
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Abstract

Key words: Epstein-Barr virus; Primary hepatic leiomyoma; Cancer diagnosis; Tumor resection; Developmental biology

Primary hepatic leiomyoma is a neoplasm of mesenchymal origin and occurs only rarely. Secondary to
benign smooth muscle proliferation, it is usually found
in adult women and is associated with Epstein-Barr
th
virus (EBV) infection. Here, we report the 29 case of
primary hepatic leiomyoma with its unique features related to diagnosis, treatment and developmental biology. A 48-year-old man, with an immunocompromised
status, complained of pain in the upper quadrant of
the abdomen. Serological analysis indicated no presence of hepatitis virus, no human immunodeficiency
virus, and no EBV infection. The levels of α-fetoprotein

Core tip: Primary hepatic leiomyoma is usually found in
adult women and is associated with Epstein-Barr virus
th
(EBV) infection. We report the 29 case worldwide in
a 48-year-old kidney allograft recipient without EBV
infection and extrahepatic tumor. He achieved clinical
cure by mass resection. The leiomyoma was positive
for α-smooth muscle actin and desmin, and negative
for gastrointestinal stromal tumor markers, including
CD117, CD34 and DOG1 (discovered on gastrointestinal stromal tumor 1). The tumor was negative for EBVencoded small RNA. The data indicate that EBV infec-
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tion is important but neither necessary nor sufficient
for development of primary liver leiomyoma.

A

Original sources: Luo XZ, Ming CS, Chen XP, Gong NQ. EpsteinBarr virus negative primary hepatic leiomyoma: Case report and
literature review. World J Gastroenterol 2013; 19(25): 4094-4098
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i25/4094.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i25.4094

INTRODUCTION

B

Primary hepatic leiomyoma occurs rarely. The first case
was described by Demel[1] in a 42-year-old woman. To
date, only 28 cases have been reported worldwide in the
literature (Table 1). Secondary to benign smooth muscle
proliferation, primary hepatic leiomyoma is usually found
in adult women, and is associated with Epstein-Barr virus
(EBV) infection. Due to its low prevalence, the diagnosis, treatment and biological behavior remain elusive and
require further investigation[2-5]. More data to provide
essential information concerning this disease are keenly
awaited.

C

CASE REPORT
We report a 48-year-old man who complained of pain
in the upper quadrant of the abdomen for 1 year and
was admitted 2 years ago. He had received a renal graft
9 years before with the immunosuppressive regimens of
cyclosporine A, mycophenolate mofetil and prednisone.
Due to the calcineurin inhibitor nephrotoxicity found by
fine-needle aspiration biopsy 3 years ago, cyclosporine
was changed to tacrolimus. Two years ago, mycophenolate mofetil was replaced by azathioprine due to persistent diarrhea. On the day of admission, he was receiving
tacrolimus (4.1 ng/dL), azathioprine (50 mg/d), and
prednisone (5 mg/d). Routine blood analysis showed a
white blood cell count of 7.2 × 109/L and lymphocyte
count of 2.4 × 109/L. His liver function was normal and
graded as A (score: 6) by Child-Turcotte-Pugh classification. There was no evidence of hepatitis B or hepatitis C
virus infection. Human immunodeficiency virus (HIV)
testing was negative. Serological testing for EBV was also
negative. α-fetoprotein was 5.27 ng/mL (range: 1.09-8.04
ng/mL), and carcinoembryonic antigen was 2.55 ng/mL
(normal range: 0-5 ng/mL). Ultrasonography revealed
a mass in the left region of the liver, and an abdominal
computed tomography (CT) scan showed a tumor of 3.7
cm × 4.9 cm in segment Ⅲ of the hepatic lobe (Figure
1). No tumor was found by esophagogastroduodenscopy
and colonoscopy.
After diagnosis with a liver tumor, the patient underwent exploratory laparotomy. A solitary tumor was found
in segment Ⅲ of the liver (Figure 2A). No tumors were
present at extrahepatic sites; particularly in the pelvis.
Left lateral hepatectomy was performed. The patient

WCCR|www.wjgnet.com

Figure 1 Abdominal computed tomography scan shows a mass in segment Ⅲ of the liver. A: Hepatic equilibrium phase; B: Portal venous phase; C:
Hepatic arterial phase. The arrows indicate the tumor in the liver.

recovered with an uneventful postoperative course and
abdominal pain disappeared.
Histopathological examination of the resected specimen showed that the tumor consisted of spindle cells
with scarce mitotic figures. The cells had elongated nuclei
and eosinophilic cytoplasm forming a fabric-like structure, and neither giant cells nor anaplasia were present
(Figure 2B). Immunohistochemical staining showed that
the cells were positive for α-smooth muscle actin and
desmin (Figure 2C and D), and negative for the gastrointestinal stromal tumor (GIST) markers, including CD117,
CD34 and DOG1 (discovered on GIST1). In situ hybridization revealed that the nuclei of the tumor cells were
negative for EBV-encoded small RNA (EBER) (Figure 3).
Diagnosis of primary hepatic leiomyoma was then
made. As a benign tumor, neither chemotherapy nor
radiotherapy was administered to the patient. During a
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Table 1 Summary of the published cases of primary liver leiomyoma
Author
Demel[1]
Rios-Dalenz et al
Ishak et al
Hawkins et al[2]
Rummeny et al
Hollands et al[6]
Herzberg et al
Doyle et al[11]
Reinertson et al
Hailer et al
Davidoff et al[12]
Yoon et al
Yanase et al
Mesenas et al
Belli et al[7]
Sclabas et al[13]
Cheuk et al[14]
Kanazawa et al
Beuzen et al
Imasato et al[3]
Urizono et al
Marin et al
Sousa et al
Kalil et al
Santos et al
Raber et al
Perini et al[5]
Perini et al[5]

Age/sex

EBV infection

Symptoms

42/F
87/F
64/M
66/M
46/F
17/M
30/F
1.5/F
32/F
9/M
5/M
41/F
59/F
59/M
67/F
30/F
37/M
31/M
36/F
61/F
71/M
64/F
61/F
44/F
28/F
46/F
45/M
45/F

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Positive
Unknown
Unknown
Positive
Unknown
Unknown
Unknown
Unknown
Positive
Positive
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Positive
Unknown

RUQ pain
RUQ pain/bleeding
Abdominal mass
Abdominal mass
RUQ pain
Abdominal pain
RUQ fullness
Incidental
RUQ pain
Incidental
Incidental
RUQ discomfort
Liver dysfunction
NS
Abdominal mass
Epigastric pain
Abdominal discomfort
None
RUQ pain
None
NS
None
Dyspepsia
Abdominal mass
Incidental
Incidental
Epigastric pain
RUQ pain

Location/size (cm) Immunosuppression
RL/12
LL/RL/LH/13
NS
LH/9
RL/19
LL/3
LH/10
LH/5.6
RR/15
RL/19
RL/13
RL/3.6
RL/30
LL/4.4, 0.6
LH/3.5, 1
LL/3.5
LL/5
S1/4.5
S1/3
RL
LL/9.5
RL/7
RL (S6)/5.5
RL/2.8
LL/4.3
RL (S6)/16.5

NS
NS
NS
NS
NS
NS
NS
Yes
NS
Yes
Yes
No
NS
NS
NO
Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No

Treatment
Laparotomy
Autopsy
Laparotomy
Left hepatectomy
NS
Left hepatectomy
Partial right hepatectomy
LL segmentectomy
Left hepatectomy
Partial hepatectomy
Right trisegmentectomy
Right hepatectomy
Right hepatectomy
Segmentectomy (S5)
Right extended resection
LL sectionectomy
Conservative management
LL sectionectomy
LL sectionectomy
Right hepatectomy
Partial hepatectomy
Right hepatectomy
Left hepatectomy
Atypical resection
Segmentectomy
Conservative management
LL sectionectomy
Segmentectomy

LL: Left lateral; NS: Not stated; RL: Right lobe; RUQ: Right upper quadrant; S: Segment; LH: Left hepatic lobe; EBV: Epstein-Barr virus.

A

B

C

D

Figure 2 Pathological characteristics of the primary liver leiomyoma. A: Tumor (arrow) located in segment Ⅲ of the liver; B: Tumor (arrow) and normal liver tissue, hematoxylin and eosin staining, × 200; C: α-smooth muscle actin staining (arrow) of tumor tissues, immunohistochemical staining, × 200; D: Desmin staining
(arrow) of tumor tissues, immunohistochemical staining, × 200.
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A

B

Figure 3 Tumor cells stained negative by in situ hybridization with Epstein-Barr virus-encoded small RNA. A: Positive control staining × 200, × 1000; B: Tumor
cell staining × 200, × 1000. Arrows indicate positive staining of the nuclei.

leiomyoma is more likely to be found in adult women
(18 out of the total 28 cases were female) (Table 1). The
relevance of sex may partly be due to the activity of the
smooth muscle cells in female urogenital tissue in tumorigenesis and progenesis. The cellular origin of primary
hepatic leiomyoma remains unclear and may arise from
vessels or the biliary tree[6-8]. In this report, the patient
had negative findings in the pelvis and for detection of
GIST markers. More observations are required to explore the cellular source of primary hepatic leiomyoma.
Second, this case was an adult patient. To date, a total of
four pediatric cases (< 18 years) have been identified with
primary hepatic leiomyoma (Table 1). Whether or not the
developmental mechanisms are different between children and adults requires further investigation. Third, it
could be deduced that EBV infection plays a critical role
in development of primary hepatic leiomyoma[9,10]. Based
on the reported literature, five patients were examined
for EBV infection and all of them were positive[11-14]. The
relationship between development of primary hepatic
and EBV infection and immunocompromised status is
also interesting. Seven out of the 28 patients (25%) were
immunocompromised (6 transplanted and 1 HIV infection), and five of the seven cases (71.4%) were EBVpositive (4 transplanted and 1 HIV infection). However,
in the present case, EBER in situ hybridization, which is
the gold standard for detection and localization of latent
EBV in tissues, showed that the patient did not have
EBV infection, which was different from the status of
other patients currently being studied.
Our data indicate that EBV infection is important
but neither necessary nor sufficient for the development
of primary liver leiomyoma. This observation highlights
the complex and heterogeneous nature of the disease
and raises the question whether EBV is a passenger
rather than a causative agent for this tumor. Due to the
rare occurrence of the tumor, an international primary
hepatic leiomyoma sample bank, which needs worldwide
cooperation of the involved institutions, will contribute
to untangling the complex pathogenesis using omics- and
system-based methodologies, and therefore to clarify the
underlying mechanism behind this interesting tumor.

24-mo postoperative follow-up, no sign of local recurrence or distant metastasis was observed, indicating a
clinical cure in this case.

DISCUSSION
Primary hepatic leiomyoma occurs rarely. The first case
was described by Demel[1] in a 42-year-old woman. To
date, only 28 cases have been reported worldwide (Table
1). Secondary to benign smooth muscle proliferation, primary hepatic leiomyoma is usually found in adult women,
and is associated with EBV infection. Due to its low
prevalence, diagnosis, treatment and biological behavior
remain elusive and require further investigation.
Leiomyoma is relatively common and tends to originate from the muscularis of the gut or the media of the
blood vessels, and usually develops in the urogenital and
gastrointestinal tracts. Primary hepatic leiomyoma is rare
and has its own particular clinical and biological features.
To diagnose primary hepatic leiomyoma, Hawkins
et al[2] has proposed the following criteria: (1) the tumor
is composed of leiomyocytes; and (2) the presence of
a leiomyomatous tumor at other sites can be excluded.
Moreover, this liver tumor must be distinguished from
GIST[3,4]. In the present case, we excluded the presence
of hepatocellular carcinoma, and laboratory tests and histopathological examination were the first step in this process. Then, the diagnosis of leiomyoma was established
on the basis of its pathological features. GIST makers
(CD117, CD34 and DOG1) were also negative. Combining the findings of ultrasonography, abdominal CT scan,
esophagogastroduodenscopy, colonoscopy and exploratory laparotomy, the final diagnosis of primary hepatic
leiomyoma was made.
Although no standard therapy is available at present,
consistent with the existing reports (Table 1), the tumor
was successfully excised and neither chemotherapy nor
radiotherapy was applied. Our experience supports that
hepatic resection is both diagnostic and curative for primary hepatic leiomyoma.
Some unique characteristics should be noted in this
case. First, the patient was male, and primary hepatic
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In conclusion, this report of the 29th case of primary
hepatic leiomyoma with its unique features related to diagnosis, treatment and developmental biology contributes
to our knowledge of the tumor.
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disease; Adalimumab; Infliximab; corticosteroids; Antitumor necrosis factor
Core tip: Opportunistic viral infections can complicate
anti-tumor necrosis factor (TNF) therapy for inflammatory bowel disease (IBD). Central nervous system
varicella zoster virus (VZV) infections associated with
the use of anti-TNF therapy have not been previously
described in Crohn’s disease patients. We present the
first reported case of VZV meningitis in a 40-year-old
male with Crohn’s disease who developed reactivation
dermatomal herpes zoster and VZV meningitis after
treatment with adalimumab and prednisone. Despite
aggressive antiviral therapy, he had significant morbidity, highlighting the risk of opportunistic viral infections
in this population and the importance of vaccination
before anti-TNF therapy.

Abstract
Opportunistic viral infections are a well-recognized
complication of anti-tumor necrosis factor (TNF) therapy for inflammatory bowel disease (IBD). Cases of
severe or atypical varicella zoster virus infection, both
primary and latent reactivation, have been described
in association with immunosuppression of Crohn’s disease (CD) patients. However, central nervous system
varicella zoster virus infections have been rarely described, and there are no previous reports of varicella
zoster virus meningitis associated with anti-TNF therapy among the CD population. Here, we present the
case of a 40-year-old male with severe ileocecal-CD
who developed a reactivation of dermatomal herpes
zoster after treatment with prednisone and adalimumab. The reactivation presented as debilitating varicella
zoster virus meningitis, which was not completely
resolved despite aggressive antiviral therapy with
prolonged intravenous acyclovir and subsequent oral
valacyclovir. This is the first reported case of opportunistic central nervous system varicella zoster infection
complicating anti-TNF therapy in the CD population.
This paper also reviews the literature on varicella zoster virus infections of immunosuppressed IBD patients
and the importance of vaccination prior to initiation of
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Original sources: Ma C, Walters B, Fedorak RN. Varicella zoster
meningitis complicating combined anti-tumor necrosis factor and
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INTRODUCTION
Biologic therapies which target tumor necrosis factor-α
(TNF-α), including infliximab, adalimumab, and certolizumab pegol, are increasingly common in the management of inflammatory bowel disease (IBD); however,
their use is associated with opportunistic infections[1,2].
For Crohn’s disease (CD) patients, infection risk is further
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increased by combination treatment with immunosuppressants such as corticosteroids, methotrexate, azathioprine, or 6-mercaptopurine (6-MP)[3,4].
As with the other herpes viruses, varicella zoster virus
(VZV) infection risk is high for IBD patients[5,6]. VZV, an
alpha-herpes virus, causes a primary infection (varicella/
chickenpox), but the virus can also be reactivated from
a latent state in which it sequesters in the dorsal root
ganglia (herpes zoster/shingles)[7]. Evidence from the
rheumatologic literature suggests an association between
VZV and TNF inhibitors. Indeed, a large prospective cohort of 3266 rheumatoid arthritis patients on anti-TNF
therapy found an adjusted hazard ratio for VZV of 1.82
(95%CI: 1.05-3.15), and these VZV cases were often severe enough to necessitate hospitalization[8].
While cutaneous VZV is common, neurological VZV
is rare; presentations include cerebellar ataxia, myelitis,
radiculitis, Ramsay-Hunt syndrome, and meningitis or
encephalitis[9]. VZV meningitis in association with antiTNF therapy for Crohn's disease has not previously been
reported. Here, we present the case of a 40-year-old male
with CD who developed debilitating VZV meningitis
while being treated with adalimumab and prednisone.
The literature on VZV among anti-TNF immunosuppressed CD patients and on pre-treatment vaccination is
reviewed in the Discussion which follows.

cination.
Two days prior to presentation, the patient developed
increasing left upper quadrant abdominal pain, radiating
to his back. The initial examination revealed voluntary
guarding but no rash. Shortly after admission, the patient
developed a vesicular maculopapular rash in the left T7
dermatome corresponding to the area of pain.
A detailed neurological examination demonstrated
no focal motor or sensory deficits. Cranial nerve testing
results were normal. Fundoscopy did not reveal papilledema. There was no nuchal rigidity; both Brudzinski’s and
Kernig’s signs were negative, but jolt accentuation was
positive.
Diagnostic investigations revealed an elevated white
blood cell count of 14 × 109/L. Computer tomography
of the head was unremarkable. Lumbar puncture was
performed: the cerebrospinal fluid (CSF) revealed an elevated protein level [0.76 g/L, (normal range 0.15-0.45
g/L)], normal glucose [3.1 mmol/L, (normal range 2.2-4.4
mmol/L)], and a marked lymphocytic pleocytosis (391 ×
106 WBCs with 98% lymphocytes). CSF polymerase chain
reaction was subsequently positive for VZV. After consultation with the Infectious Disease specialist, we prescribed
treatment for VZV meningitis: one month of intravenous
acyclovir (10 mg/kg q8 h). Adalimumab was discontinued
but, given the patient’s severe CD, prednisone, 20 mg/d,
was started. The patient has been unable to taper off this
dose of prednisone.
Unfortunately, the patient’s post-discharge course has
been difficult. He continued to experience debilitating residual symptoms of post-meningitis syndrome, including
intermittent headaches and cognitive slowing, and was
unable to return to work 3 mo post-discharge. Given his
ongoing symptoms and continuing immunosuppression,
he was treated with an additional course of suppressive
valacyclovir 1000 mg po daily for 3 mo.

CASE REPORT
A 40-year-old male presented to hospital with a four day
history of increasing headaches. He had been diagnosed
with medically refractory ileocecal CD in 2006. Initial
treatment with azathioprine had to be discontinued because of acute pancreatitis. In 2007, he underwent an
ileal resection and hemicolectomy; however, the disease
recurred at the anastomosis by 2008. Despite treatment
with post-operative mesalamine, disease activity persisted,
and he began taking oral prednisone at 20 mg/d in September 2008. The disease became steroid-refractory, and
infliximab 400 mg Ⅳ q8 weekly was started in 2009. With
initiation of infliximab, the patient was able to wean off
prednisone for a period of 8 mo. However, after one
year, an allergic reaction to infliximab prompted a switch
to adalimumab 40 mg SC q2 weekly at 25 mo prior to
presentation. About 6 mo after the initiation of adalimumab, the patient experienced a disease flare and was
restarted on prednisone. He experienced difficulties with
weaning from the prednisone and was taking 15 mg po
daily on presentation.
Four days prior to presentation, the patient developed
insidious onset but constant bifrontal, progressively worsening headaches with photophobia. While the patient was
experiencing unmeasured fever and generalized malaise,
there was no history of neck pain, focal neurological
deficits, seizures, or confusion. He had no recent infectious contacts or travel history. Though he had a history
of childhood chickenpox, he had experienced no recent
reactivation and he had not received a herpes zoster vac-
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DISCUSSION
Although VZV reactivation in response to anti-TNF
therapy has been described in the literature, central nervous system involvement is rare. This is the first reported
case of VZV meningitis in a CD patient taking adalimumab, and it highlights the risk of atypical and severe
VZV infection among immunosuppressed patients. As
the long-term sequelae of central nervous system VZV
can be debilitating, even with early detection and antiviral
therapy, preventative strategies including vaccination are
very important for this population.
VZV infection risk for IBD patients is high; a review
of six global trials of adalimumab (CHARM, CARE,
CLASSIC, GAIN, CHOICE, M04-729) involving 3160
CD patients found 46 cases of VZV, six of which required hospitalization[10]. Furthermore, severe disseminated and fatal VZV infections have been experienced
by IBD patients on immunosuppression with steroids,
thiopurines and anti-TNF therapy[11-14]. In one case, VZV
caused fatal hepatic failure and disseminated intravascular
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coagulation shortly after infliximab initiation[15]. As in the
currently reported case, the VZV infection risk attributable to anti-TNF agents is confounded by combination
immunosuppression with prednisone and adalimumab.
Evidence from the prospective TREAT registry suggests corticosteroids are an especially strong independent
risk factor for serious infection (OR = 2.21, 95%CI:
1.46-3.34)[3] and VZV reactivation among IBD patients
taking corticosteroids is well-described. Marehbian et al[16]
retrospectively evaluated 22310 CD patients and reported
a zoster hazard ratio of 3.11 (95%CI: 1.57-6.17) if patients were on corticosteroids. The risk was even higher
among patients on combination immunosuppression
therapy. Similar findings have been corroborated by other
authors[17]. For instance, Cullen et al[18] recently reviewed
nine cases of primary VZV related to anti-TNF therapy
for CD patients. As in the current case, all were taking concomitant immunosuppressive or corticosteroid
therapy. Cases of severe disseminated VZV have been reported among IBD patients on steroid therapy alone[11,12],
while central nervous system VZV has been primarily
described for immunosuppressive conditions such as
HIV/AIDS or malignancies. Nonetheless, steroid therapy
is recognized as a risk factor[7,19], with several case reports
describing varicella encephalitis or meningitis associated
with corticosteroids in other patient populations[20-22]. In
our case report, the clinical picture is complex; likely both
adalimumab and prednisone contributed to this patient’s
increased susceptibility to VZV meningitis.
In the CD population, only two previous cases of
central nervous system VZV infection have been reported. Cullen et al[18] described a case of meningoradiculitis
in a 49-year-old male taking 6-MP; despite three weeks
of acyclovir and discontinuation of 6-MP, his neurological deficits persisted. Salmon-Ceron et al[23] also identified
one case of radiculitis in a CD patient on adalimumab
in the large French RATIO registry documenting >
50000 patient-years of anti-TNF exposure; additional
details were not provided. No cases of VZV meningitis
or encephalitis in CD patients on anti-TNF therapy have
been reported until now, but at least two cases have been
identified in the rheumatology literature. One case is of
a 38-year-old female with psoriatic arthritis treated with
one year of adalimumab who developed VZV encephalitis that resolved with acyclovir[24]. The other case of was
of a patient on methotrexate and adalimumab; treatment
details were not reported[25].
Currently, there is no evidence on which to base
a decision as to whether anti-TNF therapy should be
restarted after VZV infection. Some authors have suggested that, in cases of mild, confined zoster, biologics
can be restarted after complete lesion resolution [8,26].
However, discontinuation has been advocated in cases of
severe or disseminated VZV[27]. Discontinuation, however, poses a therapeutic dilemma for IBD patients when
step-up management strategies have been employed and
biologic agents initiated only after failure of other immunosuppressants. In these cases, few options exist for non-
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steroid maintenance therapy. In our case, adalimumab
was discontinued but prednisone could not be further tapered off despite the possibility of its contributing to his
VZV infection. In contrast, some experts have advocated
for the use of steroid therapy as an anti-inflammatory
in the management of central nervous system VZV infections[19]. Future management strategies in this setting
may include consideration for granulocyte-macrophage
colony-stimulating factor (sargramostim), but this is not
yet an approved indication in our jurisdiction and would
be accessible only through investigational trial.
Given both the likelihood of VZV infection and the
seriousness of its potential sequelae, it seems obvious that
CD patients should be vaccinated prior to initiation of steroid, immunosuppressive, or anti-TNF therapy. The varicella vaccine (VARIVAX®, PROQUAD®, Merck and Co.,
Inc)[28] and the herpes zoster vaccine (ZOSTAVAX®, Merck and Co., Inc)[29] are effective in reducing the incidence
of VZV. Strong evidence from the Shingles Prevention
Study Group, which evaluated > 38000 patients, demonstrated reduced herpes zoster incidence for vaccination
(VZV dropped from 11.1 in the placebo group to 5.4
cases per 1000 person-years in vaccine treated patients)[30],
and the vaccine was safe and generally well-tolerated[31].
However, this particular study excluded immunocompromised patients due to the risk of iatrogenic infection
from the live, attenuated virus in the vaccine. For IBD
patients without a history of chickenpox, shingles, or previous vaccination, the 2009 European Crohn’s and Colitis
Organization guidelines, which are based on expert consensus opinion, recommend routine immunization with
VZV vaccine at least three weeks prior to the onset of
immunomodulation[32]. Nonetheless, routine immunization is not universal in clinical practice. Survey-based evidence suggests that < 50% of susceptible patients actually receive immunization[33]. At a minimum, the physician
should discuss VZV prevention, including immunization,
with the patient, and serology should be performed to
confirm immunity if there is no documented history of
past varicella infection[32].
Even among IBD patients who have been previously
vaccinated, evidence that post-vaccination immunity
wanes over time argues for providing a second “catchup” dose to adult patients. A retrospective review of
1080 breakthrough varicella cases found the annual
rate increased from 1.6 (95%CI: 1.2-2.0) cases per 1000
person-years within 1 year of vaccination to 58.2 (95%CI:
36.0-94.0) cases per 1000 person-years 9 years postvaccination[34]. Evidence in the pediatric literature also
suggests that a two-dose vaccination regimen significantly
decreases the risk of varicella infection[35]. Thus, immunosuppressed IBD patients, who are at higher risk for
VZV infection, would benefit from a second vaccination
in adulthood.
Vaccination timing presents another challenge in the
case of IBD. Patients on other immunosuppressants or
those started on rescue anti-TNF may not previously
have had immunity evaluations, and the vaccine is con-
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traindicated for patients already on immunosuppression
therapy. This difficulty emphasizes the need for assessment of immunity at the time of CD diagnosis. In other
patient populations, temporary 2-4 wk immunosuppression withdrawal to allow safe vaccination has been
advocated[36]. However, such a temporary withdrawal of
treatment is not usually feasible in the case of patients at
risk of CD relapse. For susceptible CD patients already
on anti-TNF agents, there may not be an ideal strategy
for VZV prevention.
In conclusion, this paper presents the first reported
case of VZV meningitis occurring opportunistically in association with adalimumab and corticosteroid therapy for
CD. This case highlights this population’s risk of severe,
atypical opportunistic infections, the need for early recognition of VZV and aggressive management with antiviral
therapy, and the potential confounders of this clinical
picture, especially concomitant immunosuppression.
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nine month old infant
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suggested the diagnosis of GCH. The diagnosis was
confirmed by a needle liver biopsy. The patient was
treated by corticosteroids, immunomodulatory therapy
and azathioprine but died with septicemia.
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INTRODUCTION
Giant cell hepatitis (GCH) associated with autoimmune
hemolytic anemia (AHA) is a rare individualized entity,
particularly affecting infants, with an unknown pathogenesis and poor outcome[1,2]. Only 27 cases have been reported in pediatric reviews[2-6]. It usually presents as a severe hepatitis, jaundice and fever that begins about 1 year
of age and is associated with AHA with a positive direct
Coombs’ test[3]. In this article, we describe a new case in
a nine month old infant who presented with pallor, fever
and jaundice and whose outcome was severe in spite of
early treatment. We also review literature data concerning
clinical presentation and therapeutic modalities of this
rare entity.

Abstract
Giant cell hepatitis (GCH) with autoimmune hemolytic
anemia is a rare entity, limited to young children, with
an unknown pathogenesis. We report the case of 9-mo
old who presented with fever, diarrhea and jaundice
four days before hospitalization. Physical examination
found pallor, jaundice and hepatosplenomegaly. The
laboratory workup showed serum total bilirubin at 101
μmol/L, conjugated bilirubin at 84 μmol/L, hemolytic
anemia, thrombocytopenia and immunoglobulin G (IgG)
and anti-C3d positive direct Coombs’ test. The antinuclear, anti-smooth muscle and liver kidney microsomes
1 non-organ specific autoantibodies, antiendomisium
antibodies were negative. Serological assays for viral
hepatitis B and C, cytomegalovirus, herpes simplex
and Epstein Barr virus were negative. The association
of acute liver failure, Evan’s syndrome, positive direct
Coomb’s test of mixed type (IgG and C3) and the absence of organ and non-organ specific autoantibodies
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CASE REPORT
A 9-mo old infant with no pathological medical history
presented with jaundice, fever and watery diarrhea for
the last 4 d. Physical examination showed a eutrophic,
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Table 1 Biological findings before and after treatment (prednisone + azathioprine)
J1 of
J10 of
hospitalization hospitalization

J17
treatment

J60
treatment

Leucocytes
12400
19800
23300
27800
(elements/µL)
PNN (%)
77
42
60
57
Hemoglobin
9.3
6.8
11.4
10.4
(g/dL)
MCV
79.9
86.6
85.4
96.6
Reticulocytes
114000
17600
92300
184000
(elements/µL)
Platelets
71000
7000
153000
152000
(elements/µL)
SAT/ALT (UI/L)
1020/810
1430/1886
368/600
1310/522
Total bilirubin
101
425
190
425
Direct bilirubin
82.6
122
78
291
(µmol/L)
GGT (UI/L)
170
122
34
PT (%)
55
51
70
20
CRP (mg/L)
42
12
20
AFP (ng/mL)
179
29
29.63
LDH (UI/L)
2089
1092
400
Haptoglobin
0.6
0
(g/L)
DCT
+ à IgG/C3d
+ à IgG/C3
Ferritinemia
163
(ng/mL)
Fibrinogen (g/L)
3.3
Triglycerides
3.99
(mmol/L)

Figure 1 Liver biopsy showing a diffuse transformation of hepatocytes
into giant cells with necrosis areas.

detected in both urine and blood cultures. This infection was handled with adequate intravenous antibiotics.
Abdominal ultrasonography showed an enlarged hyperechogenous liver, a homogenous splenomegaly, normal
non dilated biliary ducts and the presence of a hyperechogenous cuff surrounding the hepatic pedicle.
Initially, there was no positive progression as fever
persisted and both jaundice and pallor worsened. At day
10 of hospitalization, hemoglobin decreased down to 6.8
g/dL (normocytic normochromic regenerative anemia)
and platelets were at 6000 elements/µL. Haptoglobin was
null and direct Coombs’ test was positive (IgG and C3d).
The association of hepatic insufficiency and AHA in
a young infant on one hand and the absence of auto-antibodies on the other hand, made us consider the diagnosis
of GCH. Thus, a liver biopsy was performed after blood
and platelet transfusions and the patient’s stabilization.
Histological analysis confirmed the diagnosis; there
was a diffuse transformation of hepatic cells into giant
cells with areas of necrosis (Figure 1).
The patient first received an intravenous immunoglobulin course at the dose of 1g/kg per day during 2 d,
then both steroids (prednisone: 2 mg/kg per day) and immunosuppressive [Azathioprine (Imurel®): 1 mg/kg per
day] therapies were started.
The immediate course was favorable, with clinical as
well as biological improvement since day 17 of steroid
therapy (Table 1). At day 30 of hospitalization, the infant
was discharged from hospital under the same treatment.
He was seen 15 d later with stable biological data.
However, he was hospitalized again 60 d after the
onset of the therapy, with fever, edema and ascites. We
found a urinary tract infection with identification of a
multiresistant E. Coli, hepatic insufficiency [prothrombin
time (PT) = 20%] and aggravation of the cytolysis (Table
1). The patient received intravenous antibiotics. Liver
insufficiency was handled with symptomatic measures.
In spite of this management, fever persisted, renal failure
appeared and liver function worsened (PT = 12%). The
infant died with septic shock. Follow up had lasted 3 mo
since the beginning of symptoms.

PNN: Polynuclear neutrophils; MCV: Mean corpuscular volume; SAT: Serum aspartate transaminase; ALT: Serum alanine amino transferase; GGT:
Gamma glutamyl transpeptidase; PT: Prothrombine time; CRP: C reactive
protein; AFP: Alpha fetoprotein; LDH: Lactate deshydrogenase; DCT: Direct Coombs’ test; IgG: Immunoglobulin G.

febrile (38.3 ℃) infant. Jaundice was obvious with pallor,
hepatomegaly (liver span of 11 cm) and enlarged spleen.
Laboratory features (Table 1) showed a bicytopenia: normochromic normocytic regenerative anemia and thrombocytopenia, associated with hepatic insufficiency, cytolysis and cholestasis with elevated conjugated bilirubin and
gamma glutamyl transpeptidase. Alpha fetoprotein (AFP)
was high as well.
With this association of a febrile jaundice with liver
injury, infectious causes were first suspected. Serologies
of hepatitis A, B and C, of cytomegalovirus, Epstein Barr
virus, herpes simplex virus and human immunodeficiency
virus were all negative. A metabolic cause, particularly
tyrosinemia, was also evoked given the elevated levels of
AFP and delta-aminolevulinic acid (12.08 mg/mL); this
diagnosis was also ruled out since the amino and organic
acids chromatographies were normal. We also sought for
an autoimmune hepatitis, given the presence of bicytopenia, but anti-mitochondrial, anti-LKM1, anti-nuclear and
anti smooth muscle were absent. Immune system screening revealed high immunoglobulin G (IgG) levels (11.4
g/L) and low complement fractions (C3 = 0.73 g/L and
C4 = 0.04g/L). Cellular immunity was normal.
On the other hand, an Escherichia Coli (E. Coli) was
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11 patients, 10 of whom presented an AHA resistant to
medications. Anti CD20 were successfully used in 2 patients and splenectomy was performed in 5 cases/10; only
2 of them got positive results[4].
In this series, 4 patients died because of severe sepsis
and post transplantation, respectively in 3 and 1 cases.
The other patients (12 cases) are alive and one underwent liver transplantation[4]. This series illustrates the severity of this pathology and the difficulties of treatment,
given the high risk of relapse as well as therapy resistant
AHA after relapse. Liver transplantation was reported in
6 patients in the literature; 3 cases relapsed after transplantation[4].
In our patient, we started therapy by an intravenous
course of immunoglobulins followed by the association
of prednisone and azathioprine with partial response
(improvement without normalization of transaminases).
Relapse was rapid (less than 4 mo) with severe hepatic
insufficiency but without recurrence of hematological
disorders. Our patient died due to septic shock.
In conclusion, GCH associated with AHA is a severe
pathological entity. This diagnosis should be evoked
when hepatitis of unknown origin occurs in an infant and
will be confirmed by liver biopsy. Early treatment associating corticotherapy and immunosuppressive drugs with
sufficient doses is essential to reach total remission with
normal transaminases. Treatment must be maintained as
long as possible in order to avoid relapses which are more
resistant to therapies.

DISCUSSION
GCH associated with AHA was described in 1981 in
young children with a severe presentation and high mortality (39% of reported cases)[4]. This pathological entity
is rare[1,2]. 27 cases have been reported in pediatric reviews[2,4-6]. In 2011, an Italian pediatrician’s team reported
the biggest series of cases of this pathology. They described 16 children during a 28-year period[4].
The pathogenesis of this entity is still unknown[1].
Several authors have suggested an autoimmune origin, especially in the presence of AHA and hypergammaglobulin levels[1].
According to Maggiore et al[4], elements suggesting an
autoimmune origin among their 16 patients were a positive family history of autoimmune conditions, such as
type 1 diabetes, thyroiditis and psoriasis, positive findings
for auto-antibodies in some patients, thrombocytopenia,
the improvement under immunosuppressive therapy and
the decline when tapering doses. However, this hypothesis is not approved by other authors since auto-antibodies are often absent and there is no typical histological
evidence of autoimmune hepatitis[2]. Another hypothesis
suggests that the underlying mechanism could be a non
controlled release of cytokines by activated T lymphocytes as well as Küppfer cells[2]. In the present case, we
found neither family nor personal history of autoimmune
disease; however, there was an initial positive response to
steroids as well as immunosuppressive therapy.
GCH associated with AHA specifically occurs in
young infants; the first signs often begin between 2.5 and
24 mo of age[4,5]. In our patient, the first signs were seen
at 9 mo. Hepatocyte transformations into giant cells can
happen during the neonatal period and is considered a
non specific reaction of immature hepatocytes to various
aggressions[4].
Each time hepatitis is associated with AHA with
positive Coombs’ test, either with IgG or complement,
in an infant, liver biopsy must be performed as soon as
possible in order to confirm the diagnosis of GCH so
that early treatment can be started[4]. The prognosis of
this pathology is often poor[7]. Our patient had an early
relapse and died of septic shock.
Treatment possibilities include steroids and/or azathioprine, cyclosporine, cyclophosphamide, tacrolimus,
intravenous immunoglobulins, mercaptopurine, mycophenolate mofetil, vincristine, plasmapheresis and anti
CD20 (Rituximab®)[1]. Splenectomy was also proposed
in some patients as an alternative for AHA resistant to
medical treatment[1,8].
In the biggest reported series in the literature, initial treatment was based on prednisone (2-3 mg/kg per
day) and azathioprine (1-2 mg/kg per day) in 13 out of
16 cases. With the association of cyclosporine in the 3
remaining cases, the latter had a severe presentation[4].
Total remission with a normalized transaminases level was
reached in 8 cases/16. Remission was partial in 6 cases/16
and absent in the 2 remaining cases[4]. Relapse occurred in
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VIRUS DISEASES

Case of acute hepatitis E with concomitant signs of
autoimmunity
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E as the diagnosis. We review the literature to elucidate about HEV infection and its autoimmune effects.

Catarina Lima Vieira, Cilénia Baldaia, Narcisa Fatela, Fernando Ramalho, Carlos Cardoso, Department of Gastroenterology and Hepatology, Hospital Santa Maria, Avenida Professor
Egas Moniz, 1649-035 Lisbon, Portugal
Catarina Lima Vieira, Cilénia Baldaia, Narcisa Fatela, Fernando Ramalho, Carlos Cardoso, Department of Virology,
Laboratory Dr. Joaquim Chaves, 1500-486 Lisbon, Portugal
Author contributions: All the authors contributed equally to
this work.
Correspondence to: Catarina Lima Vieira, MD, Department
of Gastroenterology and Hepatology, Hospital Santa Maria,
Avenida Professor Egas Moniz, 9, 1649-035 Lisbon,
Portugal. rinacilv@gmail.com
Telephone: +351-918839182 Fax: +351-217802775
Received: May 13, 2012
Revised: October 28, 2012
Accepted: November 17, 2012
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatitis; Hepatitis E; Autoimmune; Ribavirin
Original sources: Vieira CL, Baldaia C, Fatela N, Ramalho F,
Cardoso C. Case of acute hepatitis E with concomitant signs of
autoimmunity. World J Hepatol 2013; 5(3): 152-155 Available
from: URL: http://www.wjgnet.com/1948-5182/full/v5/i3/152.
htm DOI: http://dx.doi.org/10.4254/wjh.v5.i3.152

INTRODUCTION
Acute hepatitis can result from a variety of etiologies,
which include viral [hepatitis A virus (HAV), hepatitis
B virus (HBV), hepatitis C virus (HCV), hepatitis D virus, hepatitis E virus (HEV), Epstein-Barr virus (EBV),
cytomegalovirus (CMV), herpes simplex virus, varicella
zoster virus] etiologies, autoimmune hepatitis (AIH), non
alcoholic steatohepatitis, toxins and metabolic disorders,
like Wilson’s disease. Epidemiology is an important factor. HEV, an enterically transmitted virus, occurs mainly
in developing countries. Swine seem to function as a reservoir for HEV. The majority of cases have been reported in pregnant women, immunosuppressed patients and
in those with contact with swine. However, recent data
suggest that the HEV could be more widespread than
previously thought, with more sensitive tests increasing
detection rates[1]. Cases of sporadic HEV have also been
described[1]. To diagnose AIH using the International
Autoimmune Hepatitis Group (IAIHG) score for AIH,
the exclusion of other etiologies is required before classifying AIH as probable or definitive[2]. When using the
recent simplified criteria for AIH[3], the exclusion of viral
etiology is one of the 4 criteria, together with liver histology, gamma globulin level and antibody markers [antinuclear antibodies (ANA), anti-smooth muscle antibody

Abstract
Sporadic cases of acute viral hepatitis E have been
described in developed countries, despite the more
common occurrence in endemic areas and developing
countries. We present the case of a 58 years old Portuguese female, with no epidemiological relevant factors,
admitted with acute hepatitis with positive anti-nuclear
antibodies, anti-smooth muscle antibody and high serum gamma globulin (> 1.5 fold increase). Serologies
for hepatitis A virus, hepatitis B virus, hepatitis C virus,
Epstein-Barr virus, cytomegalovirus, hereditary sensory
neuropathy and varicella zoster virus were negative.
Liver biopsy histology revealed changes compatible
with autoimmune hepatitis. Prednisolone and azathioprine was started. She tested positive for immunoglobulin M anti hepatitis E virus (HEV) with detectable viremia by reverse transcription polymerase chain reaction
(RT-PCR) technique. HEV-RNA was confirmed through
RT-PCR in a liver specimen, establishing the diagnosis
of acute hepatitis E. Immunosuppression was stopped.
She clinically improved, with resolution of laboratory
abnormalities. Therefore, we confirmed acute hepatitis
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(ASMA), liver kidney microsomal (LKM), soluble liver
antigen (SLA)]. More sensitive and accurate tests used
for screening for viral etiologies may lead to reclassification of some cases of AIH as being of viral etiology.
Two cases of AIH were reclassified as HEV after obtaining the HEV status[4,5]. However, false positive results
for anti-HEV have been reported in patients with AIH.
In 1997, the Virology Institute of Tour, France, reported
that the ABBOT method showed 13% positive results
for anti-HEV in chronic AIH which turned out to be
negative using the synthetic-peptide based test[6]. Therefore, in a patient presenting as an acute hepatitis and
previously considered as being of autoimmune etiology,
a positive result of anti-HEV requires the use of more
accurate tests, determining viremia or liver immunohistochemistry markers in order to rule out false positive
results. We present the case of a patient with acute hepatitis that, according to the IAIHG score, was considered
to be a probable AIH, which turned out to be positive
for anti-HEV with detectable viremia.
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Figure 1 Evolution of aspartate aminotransferase and alanine aminotransferase during the hospitalization period. Introduction of immunosuppression
was as shown in the figure at day 7, when aspartate aminotransferase (AST)
levels were already lowering. ALT: Alanine aminotransferase.

burnetti and leptospirosis were negative. Tests for iron
and copper metabolic disorders were negative. Laboratory
tests showed normal alpha1 antitrypsin complement and
IgG4 levels. Thyroid function tests were also normal. The
abdominal Doppler ultrasound was normal. A percutaneous liver biopsy was performed and compatible with
autoimmune hepatitis, revealing intense interface hepatitis,
with lymphoplasmacytic portal, septal and acinar infiltrate
with focal hepatocellular necrosis and areas of periportal
fibrosis. The patient did not have an epidemiological history favoring HEV and, prior to knowing its results, the
IAIHG pre-treatment score was 14 points considering a
negative viral study [female sex (+2); ALP/AST < 1.5 (+2);
IgG > 2 × normal upper limit (+3); ANA > 1:80 (+3);
negative AMA; alcohol intake < 25 g/d (+3); hepatotoxic
drugs present (-4); interface hepatitis (+3)]. As the patient
met the absolute criteria with AST, ALT > 10 × the upper
limit of normal, a diagnosis of type 1 AIH was considered and therapy was started on day 7[7]. Retrospectively,
we realized that both the AST and ALT levels (Figure 1)
were already slowly decreasing 24 h before the immunosuppressive therapy was started. After one week on prednisolone 30 mg/d and azathioprine 50 mg/d, there was
a significant reduction in the laboratory values: AST 245
U/L; ALT 835 U/L; ALP 148 U/L; GGT 214 U/L; total
bilirubin 1.06 mg/dL; prothrombin time 12.5/11.6 (Figure
1, day 12). She was discharged with the combined immunosuppressive treatment for AIH. There was a progressive
improvement of symptoms. One month after discharge,
she was asymptomatic with normal total bilirubin (0.67
mg/dL) and gamma globulin (1.25 g/dL) but AST and
ALT were still > 2 × the upper limit (AST 94 U/L; ALT
158 U/L). The results of serological tests for HEV were
obtained after the patient was discharged. The patient had
positive IgM serology for HEV and negative serology for
IgG. The tests were performed using the enzyme-linked
immunosorbent assay method by MP Biomedicals (IgM
determination: sensitivity 95.8%; specificity 97.6%). Positive viremia was detected by real time polymerase chain
reaction (PCR) but not quantified. This technique has

CASE REPORT
A 58 years old female Caucasian patient was admitted
to our hospital with a history of progressive fatigue and
anorexia over 6 wk and markedly increased liver enzymes.
She had a past medical history of rheumatic fever, with
normal cardiac function, nephrolithiasis, arterial hypertension, diabetes mellitus, major depression and recent traumatic fracture of the wrist (3 mo before), medicated with
venlafaxine, mirtazapine, lisinopril, nebivolol, bromazepam and diclofenac (last taken 3 mo before admission and
maximum 1 per day). She had no history of contact with
animals or previous stays in regions endemic for hepatotropic viruses, and mentioned regular swine meat ingestion. There was no history of immunosuppressive therapy.
On examination, she was apyretic and subicteric. There
was no evidence of clinical encephalopathy, pruritus, dermatological lesions, hemorrhagic dyscrasia or abdominal
pain. Laboratory analysis showed altered liver enzymes
with aspartate aminotransferase (AST) 2088 IU/L (0-34);
alanine aminotransferase (ALT) 2638 IU/L (10-49); alkaline phosphatase 233 IU/L (45-129); gamma-glutamyl
transpeptidase 197 IU/L (< 38); total bilirubin 3.17
mg/dL (< 1.0); prothrombin time 13.7/11.6 s; Ⅴ factor
122% (50-100); Ⅶ factor 40% (70-130); gamma globulin
3.15 g/dL (0.68-1.60); and immunoglobulin G (IgG) 3850
mg/dL (700-1600). The serological tests for autoimmune
hepatitis revealed positive ANA (titer 1:320 with cytoplasmic pattern); anti-DsDNA (824 IU/mL; < 200); ASMA
positive, thyroid auto-antibodies, type anti-thyroid peroxidase antibody (243 IU/mL; < 50) with negative tests for
anti-liver kidney microsomal, anti-myocardial antibody,
SSA, single-strand binding protein, ribonucleoprotein,
HS70 and JO1. Viral serology was negative for HAV [IgM
(-); IgG (-)], EBV [IgM (-); IgG (-)], CMV [IgM (-); IgG (-)],
HBV (AgHBs, AgHbe, AcHBc, antiHBs), negative antiHCV with undetectable RNA of HCV and HIV antigens
types 1 and 2 both negative. Serological tests for Coxiella
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and ASMA were within normal range, after more than 4
mo with no immunosuppression treatment (Figure 3 and
Table 1). First day, the serum gamma globulin was 3.15
g/dL; 30 d, the serum gamma globulin was 3.0 g/dL; 90
d, 1.5 g/dL; 180 d, 1.4 g/dL. The serum gamma globulin
levels evolved over time, with normal values 6 mo after
the admission under no immunosuppression. The patient
remained asymptomatic during the 6 mo follow up period.

Table 1 The evolution of antibodies
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Figure 3 Evolution of aspartate aminotransferase and alanine aminotransferase until the 6th month after the hospitalization, with normalization
soon after day 30, under no immunosuppression. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.

Figure 2 Electrophoresis with agarose gel 2%. Reverse transcription polymerase chain reaction (RT-PCR) for hepatitis E virus (HEV) RNA from the liver
specimen was performed using a First Strand cDNA synthesis kit for RT-PCR
from Roche Diagnostics (Indianapolis, United States) according to the manufacturer’s instructions. This figure demonstrates the positive detection of HEV RNA
with compatible strands 5 and 3. 1: Marker 100 bp (Promega); 2: White amplification; 3: Positive control for HEV RNA; 4: Negative control for HEV RNA; 5:
Liver biopsy sample (HT370).

DISCUSSION
In the clinical setting of an acute hepatitis, according
to the IAIHG score, the positive serologies for ANA,
ASMA, high immunoglobulin and a compatible liver histology added up to a score of 14 points, which suggests
a probable diagnosis for AIH. Even without considering the 3 points given for the viral negativity, the score
would still be suggestive of probable AIH. Our patient
improved, both clinically and biochemically on immunosuppressive treatment. The positivity for thyroid autoantibodies favored a diagnosis of autoimmune disease.
However, the improvement could be coincident with a
self-limited viral hepatitis with a gradual recovery course,
considering that both AST and ALT values started to
decrease before the therapy was started. Sporadic cases
of HEV in non-endemic areas are rare[1]. The patient’s
history and previous health status were not suspicious
for viral hepatitis E. There have been case reports on
the effect of HEV in cirrhotic patients and false positive
results of anti-HEV antibodies in patients with chronic
liver disease of autoimmune etiology[6]. However, our
patient had no evidence of liver cirrhosis. The presence
of detectable viremia and positive liver molecular biology confirmed the diagnosis of hepatitis E infection.
There are several relevant issues which arise because of
this patient. Firstly, even in non-endemic areas, HEV
must be considered in the differential diagnosis when
approaching a patient with an acute hepatitis. Secondly,
if a patient tests positive for IgM, it can be a false positive result and viremia and/or molecular liver histology

ANA: Anti-nuclear antibodies.

an overall sensitivity of 98% with 100% specificity and
uses a primer targeting the ORF2 protein. The sample
was processed with the MagnaPure system (Roche) and
amplified with StepOnePlus (Applied Biosystems). To
complete the study, HEV RNA was extracted from liver
tissue using Roche MagnaPure kit (Indianapolis, United
States). Two sets of primers for reverse transcriptase
(RT)-PCR and nested PCR were synthesized by TIBMol,
based on the highly conserved region of HEV ORF 2 of
the United States (GenBank accession No. AF060668 e
AF060669), Japanese (AB089824), Burmese (M73218 and
D10330) and Korean swine (AF516178, AF516179, and
AF527942) strains. RT-PCR was performed using a First
Strand cDNA Synthesis kit for RT-PCR (AMV) from
Roche Diagnostics (Indianapolis, United States) according
to the manufacturer’s instructions. Figure 2 demonstrates
the positive detection of HEV-RNA. Serotype determination was not available at the laboratory. Therefore, the
detectable viremia and the positive molecular testing in
liver biopsy allowed the diagnosis of acute hepatitis E in
our patient. The patient was reassessed at the outpatient
clinic nearly two months after hospitalization. She was
asymptomatic and because of the positive tests for HEV,
immunosuppressive therapy was stopped. HLA study
revealed a DRB1*03 subtype. Nearly 6 mo after hospitalization, AST, ALT, gamma globulin, ANA, anti DsDNA
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and immunohistochemical testing should be performed.
IgM and IgG titers and their evolution in serial analysis
could also be used to determine the hepatitis time frame.
Viremia is detectable for 4 mo and is better determined
with real-time PCR techniques. Compared to single and
nested gel-based RT-PCR, the various real-time PCR assays have a higher sensitivity, are less laborious, save time
and are less prone to cross contamination. Thirdly, it is
known that a minority of patients (3%-5%) with chronic
AIH can present with low HEV viremias[6], highlighting
the possibility of HEV also being a trigger for the development of AIH. Also, one must consider the possibility of HEV inducing serological abnormalities such as
hyperimmunoglobulinemia, possibly through polyclonal
stimulation mimicking AIH[5]. The anti-DSDNA positivity in our patient, with no other criteria for systemic
lupus erythematosis[8], could be interpreted as a nonspecific crossed reaction finding. Although we gave the
diagnosis of a viral hepatitis E infection in our patient,
follow up will be necessary to determine if the serological and histological findings were due to mechanisms
of non-specific reactions to a viral infection or even a
specific reaction to a specific HEV strain that could trigger AIH in the future. Also, reassessing serology and
serum HEV RNA detection through RT-PCR could be
of value to characterize this case as an acute episode
with spontaneous virological clearance or evolution to
chronic hepatitis E, as it is now well known that this
can occur, although mainly in transplanted livers. Acute
hepatitis E can evolve to hepatic failure and ribavirin in
monotherapy use has been reported in some patients
to avoid the need for liver transplantation. In the setting of chronic hepatitis E in liver transplanted patients,
after failure of immunosuppression reduction, ribavirin
monotherapy for a minimum period of 3 mo is advised
in order to clear the virus, through mechanisms yet not
fully understood[9]. Given the normalization of symptoms and laboratory parameters and considering the
high cost of the serological and PCR techniques used at
our institution, and also considering the high diagnostic
accuracy of the tests used during work up, we did not
reassess the HEV RNA determination at 6 mo. In 1991,
hepatitis A was identified as a trigger for autoimmune
chronic hepatitis type 1 in individuals with a familial history of AIH. Our patient was a case of HEV and had
no familial history of autoimmune diseases. However,
the authors elucidated the mechanism through which
virus could trigger AIH, besides molecular mimicry. In
this case, HEV induced a defect in suppressor-inducer T
lymphocytes specific for the asialoglycoprotein receptor,
a surface receptor of the hepatocyte, which increases in
HAI and induces cell inflammation[10].
In conclusion, HEV should be considered in the differential diagnosis of an acute hepatitis, even in patients
with a possible diagnosis of AIH. Further studies are

needed to understand the interaction between AIH presenting as acute hepatitis and viral hepatitis E infection.
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INTRODUCTION
Reactivation of hepatitis B virus (HBV) during chemotherapy is a well known complication in patients with
chronic hepatitis B and cancer. The clinical manifestations range from subclinical elevation of liver enzymes
to severe, potentially fatal fulminant hepatitis[1]. Mammalian target of rapamycin (mTOR) inhibitors are a new
generation of drugs for targeted treatment; however,
little of their side-effects is known. As a result of their
immunosuppressive properties, the mTOR inhibitors are
associated with treatment-related infections. In Europe,
the product information for everolimus warns patients
about the risk of HBV reactivation, because this occurred in some patients taking everolimus[2]. Here, we
report a case of renal cell carcinoma (RCC) in a patient
who experienced a flare of hepatitis B during treatment
with everolimus.

Abstract
Reactivation of hepatitis B virus (HBV) during chemotherapy is a well known complication in patients with
chronic hepatitis B and cancer. The clinical manifestations range from subclinical elevation of liver enzymes
to severe, potentially fatal fulminant hepatitis. Reactivation can occur in a patient with previous inactive
HBV infection; either an inactive carrier or a patient
with resolved hepatitis. Everolimus is a mammalian
target of rapamycin (mTOR) inhibitor approved in renal
cell carcinoma, neuroendocrine tumours and breast
cancer. mTOR inhibitors are a new generation of drugs
for targeted treatment; therefore, little about their side
effects is known. Here, we report a patient with renal
cell carcinoma who experienced a flare of hepatitis B
infection during treatment with everolimus. Clinicians
should be aware of HBV reactivation in patients who
are undergoing treatment with everolimus, and screening for hepatitis B infection and prophylactic antiviral
treatment should be considered.

CASE REPORT
A 49-year-old man who had undergone partial nephrectomy in 2008 was diagnosed with RCC. He had been diagnosed as an inactive carrier of HBV more than 5 years
previously. RCC progressed to lung and axillary lymph
node metastasis in December, 2010. He was treated with
bevacizumab 10 mg/kg every 2 wk, and interferon α 9
MU three times per week. He had partial remission in
March, 2011 and continued treatment. He developed
hypertension and did not want to continue bevacizumab
and interferon in May, 2011. Computed tomography
showed progression of lung metastasis in June 2011, and
he started treatment with sunitinib 50 mg/d for 4 wk and
2 wk off. He had further progression in January, 2012 and
was treated with everolimus, 10 mg/d. He had no further
clinical and radiological progression. His liver enzymes

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatitis B; Virus reactivation; Everolimus;
Mammalian target of rapamycin inhibitors; Immunosuppressive treatment; Renal cell carcinoma
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DISCUSSION
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Reactivation of hepatitis B is defined as the recurrence
or an abrupt rise in HBV replication by at least an increase in serum HBV DNA levels of 1 log10, often with
an increase in serum transaminase levels (at least threefold greater than the baseline, Figure 1). Reactivation can
occur in a patient with a previous inactive HBV infection; either an inactive carrier or a patient with resolved
hepatitis[3]. A recent annual nationwide survey confirmed
that HBV reactivation related to immunosuppressive
therapy is increasing in patients with malignant lymphoma, other haematological malignancies, solid tumours or
rheumatological disease[1].
Everolimus is one of the newer targeted therapies
approved for the management of RCC. Our clinical experience with this agent is limited. Data from clinical trials show that everolimus is associated with treatment-related infections. The European product information for
everolimus states that some patients experience hepatitis
B reactivation during treatment[2]. To our knowledge, no
such case has been reported in the literature. Elevations
of liver enzymes have also been reported during everolimus treatment, but grade 3/4 elevations of transaminase
and bilirubin occurred in < 1% of patients[4]. Viral hepatitis should be considered in the differential diagnosis of
patients with elevated liver enzymes, even if there is no
history of viral infection.
Since everolimus and sirolimus (another mTOR inhibitor) are also used as immunosuppressive agents after
liver transplantation[5,6], possible reactivation of hepatitis
B in patients with chronic hepatitis should be monitored.
Hepatitis B reactivation by chemotherapy is a wellknown phenomenon. Use of corticosteroids and certain
chemotherapeutic agents, including anthracylines, cyclophosphamide and vinca alkaloids, is associated with
HBV reactivation[7]. A similar phenomenon has been
reported for temazolamide[8] and gemcitabine[9]. Molecular-targeted agents can also cause HBV reactivation.
Rituximab-related HBV reactivation in patients with
non-Hodgkin’s lymphoma is well-established[10]. HBV
reactivation during treatment with imatinib[11] and alemtuzumab[12] has also been reported.
Previous studies have shown that the risk of HBV
reactivation can be greatly reduced by the use of prophylactic nucleoside analogues in susceptible patients[13].
Lamivudine has proven efficacy and safety in preventing
HBV reactivation related to chemotherapy. However,
a major problem with prolonged usage of lamivudine
is the possibility of viral breakthrough following the
emergence of treatment-resistant HBV variants[14]. New
generation oral nucleoside analogues, such as entecavir
or tenofovir, exhibit high potency and low rates of resistance. These drugs are thought to be effective for treatment of HBV reactivation[1].
Here, we report a patient with reactivation of hepatitis B related to treatment with everolimus. Clinicians
should be aware of HBV reactivation in patients who
are undergoing everolimus treatment, and screening for
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Figure 1 Serum transaminase (A) and bilirubin (B) levels of the hepatitis
B virus reactivation patient. Everolimus treatment was initiated in January,
2012. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; DB:
Direct bilirubin; TB: Total bilirubin.

were elevated in March, 2012 [aspartate aminotransferase (AST) 76 U/L, alanine aminotransferase (ALT) 115
U/L]. He continued everolimus treatment. One month
later, liver enzyme levels continued to increase [AST 111
U/L, ALT 306 U/L, total bilirubin (TB)/direct bilirubin
0.39/0.1 mg/dL] and he was offered to continue everolimus with a dose reduction to 5 mg/d. At the end of
May 2012, liver enzymes had increased to nearly 25-fold
of the upper limits (AST 522 U/L, ALT 1038 U/L).
Serological tests showed that the patient was positive for
hepatitis B surface antigen. He was not using any other
drugs that could have caused hepatitis reactivation. Treatment with everolimus was stopped immediately and he
was referred to a gastroenterologist. He started treatment
with an oral nucleoside analogue, tenofovir. Ten days
later, he was submitted to another hospital with nausea,
asthenia, and jaundice. Laboratory findings showed elevated AST (2014 U/L), ALT (1841 U/L), and TB (16.3
mg/dL). Prothrombin time was 14.8 s. HBV DNA level
had markedly increased to 1.26 × 109 copies/mL. Hepatitis D virus DNA was negative. He continued treatment
with tenofovir. Ultrasound imaging of the liver showed
no metastatic disease. The liver enzyme levels decreased
after 20 d and he was discharged from hospital.

WCCR|www.wjgnet.com

85

February 8, 2014|First Edition|

Sezgin Göksu S et al . Hepatitis B reactivation with everolimus

hepatitis B and prophylactic antiviral treatment should
be considered.

8
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tiously determine the indication and the timing of the
administration of 72-wk peginterferon-α-2a/ribavirin in
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Core tip: The optimal therapy for 48-wk peginterferonα-2b/ribavirin therapy-intractable hepatitis C patients
with genotype 2 and high viral loads remains unknown.
Our cases are notable in that 72-wk peginterferonα-2a/ribavirin therapy may have been effective for
these highly intractable cases. Additionally, the rebound phenomenon of serum transaminase after the
48-wk peginterferon-α-2b/ribavirin therapy and the
resultant lower viral load compared to that before the
48-wk peginterferon-α-2b/ribavirin therapy might have
influenced the treatment outcome. Thus, our cases
highlight the importance of the results of the previous 48-wk peginterferon-α-2b/ribavirin therapy in the
indication and timing of the administration of 72-wk
peginterferon-α-2a/ribavirin in highly intractable cases.

Abstract
We devised an extended 72-wk peginterferon-α-2a/ribavirin therapy regimen for the retreatment of highly intractable cases, i.e. , 48-wk peginterferon-α-2b/ribavirin
therapy-intractable cases. Although 2 cases achieved a
rapid virological response to 72-wk peginterferon-α-2a/
ribavirin therapy, 1 case failed to achieve a sustained
virological response. Although the reason for this difference in the effectiveness of 72-wk peginterferon-α2a/ribavirin therapy between the cases was unclear,
the rebound phenomenon of serum transaminase after
48-wk peginterferon-α-2b/ribavirin therapy and the resultant lower viral load compared to that before 48-wk
peginterferon-α-2b/ribavirin therapy might have influenced the treatment outcome. Thus, it may be beneficial to consider the rebound phenomenon of serum
transaminase and the changes in viral load resulting
from previous interferon-based therapy and then cau-
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INTRODUCTION
The American Association for the Study of Liver Diseases Practice Guidelines recommend treatment with
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peginterferon/ribavirin for 24 wk using a ribavirin dose
of 800 mg for interferon-based therapy-naïve patients
with hepatitis C virus (HCV) genotype 2[1]. However,
retreatment with peginterferon/ribavirin in patients who
do not achieve a sustained virological response (SVR)
after a full course of peginterferon/ribavirin is not recommended, even if a different type of peginterferon is
administered[1]. However, some patients who have previously completed peginterferon-α-2b [PegIntron; Merck
Sharp & Dohme (MSD), Tokyo, Japan]/ribavirin (Rebetol; MSD) therapy but failed to achieve an SVR can
be treated with a 24- to 48-wk course of peginterferon/
ribavirin[2-4]. Oze et al[2] suggested that the SVR rate was
similar between 24-wk and 48-wk peginterferon/ribavirin therapy in patients with genotype 2 who achieved
a rapid virological response (RVR) upon retreatment.
We previously demonstrated the superiority of 48-wk
therapy over 24-wk therapy for patients with genotype 2
and high viral loads ≥ 105 international units (IU)/mL;
5 logIU/mL as determined using the quantitative reverse
transcription polymerase chain reaction-based Cobas
TaqMan HCV Test (Roche Diagnostics, Tokyo, Japan)
who demonstrated serum HCV RNA levels [measured
using the Cobas Amplicor Monitor HCV ver. 2.0 Assay
(Roche Diagnostics)] ≥ 50 IU/mL at week 4 of therapy
regardless of the history of interferon-based therapy[5].
The Japan Society of Hepatology also recommends a
24- to 48-wk course of peginterferon/ribavirin retreatment following peginterferon/ribavirin treatment in
patients with HCV genotype 2 and high viral loads[6].
However, the effectiveness of retreatment in highly intractable cases, i.e., 48-wk peginterferon-α-2b/ribavirin
therapy-intractable cases, remains unknown. Therefore,
we devised a 72-wk peginterferon/ribavirin therapy
regimen for the retreatment of highly intractable cases,
regardless of the time of disappearance of serum HCV
RNA.
As for the type of peginterferon, the superiority of
peginterferon- α -2a therapy over peginterferon- α -2b
therapy for chronic hepatitis C has not been determined.
However, given that peginterferon-α-2a therapy is significantly superior or has a tendency to increase the efficacy
of treatment in patients with HCV genotype 2 compared
to peginterferon-α-2b therapy according to randomized
controlled trials[7,8] and a meta-analysis of randomized
controlled trials[9], we selected peginterferon-α-2a (Pegasys; Chugai Pharmaceutical Co., Ltd., Tokyo, Japan)/
ribavirin (Copegus; Chugai Pharmaceutical Co., Ltd.) for
the retreatment of 48-wk peginterferon α-2b/ribavirin
therapy-intractable cases.
The submitted case reports comply with the Declaration of Helsinki. Informed consent was obtained from
the patients.

of chronic HCV infection and abnormal transaminase
levels. His medical history included an operation for the
treatment of appendicitis at 8 years of age and acute
hepatitis with jaundice at 23 years of age after he had acquired a tattoo and abused drugs at 25 years of age. He
had neither a history of blood transfusion nor a family
history of liver diseases. The transmission of hepatitis C
in this case could have been mediated by either the tattoo or drug abuse. His complete blood counts appeared
normal, although blood tests showed elevated levels of
serum alanine aminotransferase (ALT) (44 IU/mL). The
quantitative detection of HCV RNA [real-time polymerase chain reaction (PCR), COBAS TaqMan Test]
revealed a level of 6.5 logIU/mL; the HCV genotype
was 2b. The interleukin-28B (IL28B) locus single nucleotide polymorphisms (SNPs) previously reported to be
associated with therapy outcome, including rs8099917,
rs11881222 and rs8103142[10], were all major homozygous. The inosine triphosphatase (ITPA) locus SNP previously reported to be associated with ribavirin-induced
hemolytic anemia[11] and interferon-induced thrombocytopenia[12] in Japanese chronic hepatitis C patients under
peginterferon-α/ribavirin therapy (rs1127354) was major
homozygous. A liver biopsy obtained prior to interferonbased therapy was graded F1/A2 according to the New
Inuyama classification.
We initiated treatment with peginterferon-α-2b (100
g
μ once weekly, subcutaneously) and ribavirin (800 mg
per day) based on the patient’s body weight. Serum HCV
RNA was not detectable at wk 8 of therapy. Thus, we extended the duration of therapy from the standard 24-wk
regimen to a 48-wk regimen based on our prospective
study[5]. The patient’s adherence to peginterferon-α-2b/
ribavirin was 100%, although his serum HCV RNA level
became positive 4 wk after the completion of therapy.
Notably, the rebound phenomenon of serum transaminase after completion of the 48-wk therapy occurred,
and the viral load decreased below the pre-treatment
level. He was retreated with peginterferon- α-2a (180
μg once weekly, subcutaneously) and ribavirin (800 mg
per day) based on his body weight. Because the 48-wk
therapy with peginterferon-α-2b and ribavirin resulted in
viral relapse, we extended the duration of therapy from
the recommended 24-48 wk to 72 wk, although the serum level of HCV RNA became undetectable after 4 wk
of therapy. Although the patient’s adherence to ribavirin
was 74% due to anemia, he achieved an SVR. The laboratory findings, treatments and outcomes for case 1 are
shown in Table 1.
Case 2
A 55-year-old male was referred to our hospital because
of chronic HCV infection. His previous medical history
included an operation due to appendicitis at 14 years of
age and euthyroid sick syndrome, the onset of which
was unclear. He had neither a history of blood transfusion nor a family history of liver disease. Thus, the transmission source of hepatitis C in this case could not be

CASE REPORT
Case 1
A 55-year-old male was referred to our hospital because
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Table 1 Laboratory findings at baseline, treatments and outcomes of highly intractable cases
Parameters
Age (yr)
Sex
HCV genotype
Transmission
IL28B SNPs (rs8099917:rs11881222:rs8103142)
ITPA SNPs

Case 1

Case 2

55
Male
2b
Tattoo or drug abuse
T/T:A/A:T/T
C/C

55
Male
2b
Unknown
T/T:A/A:T/T
C/C

At the start of therapy
BMI (kg/m2)
HCV RNA (logIU/mL)
Liver biopsy
ALT (IU/L)
AST (IU/L)
WBC (cells/μL)
Neutrophil (cells/μL)
Hemoglobin (g/dL)
Platelets (cells/μL)
Peak ALT after the first therapy (IU/L)
Duration between the first therapy and the second therapy (wk)

First therapy
26
6.5
F1/A2
36
44
4520
2650
15.7
16.4

Treatment and outcome
Peginterferon α dosage (μg)
RBV dosage (mg)
Week at disappearance of serum HCV RNA
Adherence to peginterferon α
Adherence to RBV
Weeks of therapy
Response

First therapy
100
800
8
100%
100%
48
Relapse

Second therapy
27.5
3.7
Not performed
26
32
3880
2420
14.6
15.7

First therapy
20.9
7.2
F1/A2
32
32
3690
1450
11.9
14.5

210
17

Second therapy
19.7
7.5
Not performed
40
33
4020
1950
12.9
15.3
33
10

Second therapy
180
800
4
100%
74%
72
SVR

First therapy
100
800
16
100%
96%
48
Relapse

Second therapy
180
800
4
100%
100%
72
Relapse

HCV: Hepatitis C virus; IL28B: Interleukin-28B; SNPs: Single nucleotide polymorphisms; ITPA: Inosine triphosphatase; first therapy: 48-wk peginterferon
α-2b/ribavirin; second therapy: 72-wk peginterferon α-2a/ribavirin; BMI: Body mass index; ALT: Alanine aminotransferase; AST: Aspartate
aminotransferase; WBC: White blood cell; RBV: Ribavirin; SVR: Sustained virological response.

identified. A complete blood count showed slight anemia, and blood tests showed a slightly high serum ALT
level (32 IU/mL). The quantitative detection of HCV
RNA (real-time PCR, COBAS TaqMan Test) revealed a
level of 7.2 logIU/mL; the HCV genotype was 2b. The
IL28B locus SNPs, including rs8099917, rs11881222 and
rs8103142, were all major homozygous. The ITPA locus
SNP rs1127354 was major homozygous. A liver biopsy
obtained prior to interferon-based therapy was graded
F1/A2 according to the New Inuyama classification.
We initiated treatment with peginterferon-α-2b (100
μg once weekly, subcutaneously) and ribavirin (800 mg
per day) based on the patient’s body weight. Serum
HCV RNA disappeared at week 16 of therapy. Thus,
we extended the therapy duration from the standard
24-wk regimen to a 48-wk regimen based on our prospective study[5]. Although the patient’s adherence to
peginterferon-α-2b/ribavirin was 100%, his serum HCV
RNA level became positive 4 wk after the completion
of therapy. In contrast to case 1, no obvious rebound
phenomenon of serum transaminase was observed after
completion of the 48-wk therapy, and the viral load returned to the pre-treatment level. He was retreated with
peginterferon-α-2a (180 μg once weekly, subcutaneously) and ribavirin (800 mg per day) based on his body
weight. Because the 48-wk therapy with peginterferon-α-
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2b and ribavirin resulted in viral relapse, we extended the
duration of therapy from the recommended 24-48 wk
to 72 wk, and his serum HCV RNA level became negative at wk 4 of therapy. Although the patient’s adherence
to both drugs was 100%, his serum HCV RNA level
became positive again at 4 wk after the completion of
therapy, and he therefore could not achieve an SVR. The
laboratory findings, treatments and outcomes of case 2
are shown in Table 1.

DISCUSSION
The major findings from these case reports are twofold:
72-wk peginterferon-α-2a/ribavirin therapy may represent an effective therapy for 48-wk peginterferon-α-2b/
ribavirin therapy-intractable cases, and by contrast, even
72-wk peginterferon-α-2a/ribavirin therapy-intractable
HCV infection can occur in patients with genotype 2
and high viral loads. Although the difference in the effectiveness of 72-wk therapy between the 2 cases was
not clear, the rebound phenomenon of serum transaminase after the 48-wk therapy and the resultant lower viral
load compared to that before the 48-wk therapy might
be possible contributing factors that could influence the
treatment outcome, based on these case reports and our
previous study[5]. Case 1 was consistent with a previous
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report indicating that patients who showed biochemical
relapse after initial interferon therapy had a significantly
lower serum HCV RNA level at recovery after ALT relapse compared to before the initial interferon therapy[13].
Moreover, our cases showed that an RVR was not sufficient for predicting an SVR, even for 72-wk interferonbased therapy. Because both of our cases carried major
homozygous IL28B SNPs, our findings support a limited role for IL28B genotypes regarding the virological
responses achieved in chronic hepatitis C patients with
genotype 2 and high viral loads[5]. However, because the
number of our highly intractable cases was small, further
studies are needed to test this hypothesis.
One possible solution for the treatment of highly
intractable cases is telaprevir in combination with
peginterferon-α-2b/ribavirin therapy. In fact, this therapy
achieved an SVR in a 48-wk peginterferon-α-2b/ribavirin
therapy-intractable female patient with genotype 2 and
a high viral load in a phase Ⅲ clinical trial (unpublished
data). In addition, direct-acting anti-viral (DAA) combination therapy may overcome this difficulty in highly
intractable cases in the near future. However, for cases
in which it is difficult to use DAA due to the risk of
drug interactions between DAA and medicines administered to treat complications or for patients who are
discouraged from waiting for antiviral therapy, such as
those who developed hepatocellular carcinoma, 72-wk
peginterferon-α-2a/ribavirin therapy may be one strategy
for curing highly intractable patients with genotype 2 and
high viral loads. For case 1 presented here, 24- to 48-wk
peginterferon-α-2a/ribavirin therapy for retreatment may
have been effective, although we selected 72-wk therapy
to improve the likelihood of an SVR. However, 72-wk
therapy is not always sufficient, as demonstrated in case
2 (although he did achieve an RVR). In case 1, the viral
load after 48-wk peginterferon-α-2b/ribavirin therapy
decreased significantly in comparison to the level prior
to treatment, whereas the viral load returned to the pretreatment level in case 2. We were able to initiate the
72-wk therapy under the condition that the viral load
had become lower than that before the 48-wk therapy in
case 1. This indicates that it may be a good strategy to
consider the rebound phenomenon of serum transaminase and the changes in viral load as a result of previous
interferon-based therapy and then cautiously determine
the indication and timing of administration of the
72-wk peginterferon-α-2a/ribavirin in highly intractable
cases. However, a therapy duration of less than 72 wk
should also be considered as a second therapy if the pretreatment viral load before the second therapy is low (less
than 5 logIU/mL) because chronic hepatitis C patients
with low viral loads are likely to achieve an SVR in shortterm therapy. Further studies should be examined to confirm the strategy of extended therapy duration.
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VIRUS DISEASES

Lactic acidosis during telbivudine treatment for HBV: A case
report and literature review
Jia-Lin Jin, Piao Hu, Jia-Hong Lu, Su-Shan Luo, Xiao-Yun Huang, Xin-Hua Weng, Ji-Ming Zhang
modialysis treatment for 16 times and usage of glucocorticosteroid. The patient fully recovered after 16 wk
of treatment. This is the first documented case with
severe LA caused by telbivudine monotherapy. Besides
serum creatine phosphokinase, blood lactate level
should also be closely monitored in patients receiving
telbivudine.
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Core tip: Myopathy is the most common side effect
resulting from telbivudine. Lactic acidosis (LA) is rare
but fatal, and LA caused by telbivudine has never been
reported. Here, we report the first case of chronic hepatitis B developing severe refractory LA during telbivudine monotherapy. This case shows that telbivudine
may cause muscle damage and even lead to fatal LA in
chronic hepatitis B patients. Patients under telbivudine
treatment should be closely monitored for muscular,
blood lactate and other mitochondrial toxicity associated side effects.

Abstract

Original sources: Jin JL, Hu P, Lu JH, Luo SS, Huang XY, Weng
XH, Zhang JM. Lactic acidosis during telbivudine treatment for
HBV: A case report and literature review. World J Gastroenterol
2013; 19(33): 5575-5580 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/i33/5575.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i33.5575

All oral nucleoside analogues against hepatitis B virus,
with an exception of telbivudine, have been reported
causing lactic acidosis (LA). Here we report the first
case of chronic hepatitis B developing severe refractory
LA during telbivudine monotherapy. A 36-year-old man
of Chinese origin received telbivudine antiviral treatment for chronic hepatitis B. After 11 mo of therapy,
he developed anorexia, nausea, and vomiting with
mild muscle weakness. The patient was found with elevated serum creatine phosphokinase up to 3683 U/L
(upper limit of normal 170 U/L) and marked LA. LA did
not resolve immediately following discontinuation of
telbivudine. His condition began to improve after he-
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INTRODUCTION
Suppression of hepatitis B virus (HBV) DNA is a principal goal in treating chronic hepatitis B because this was
shown to significantly improve liver histology as well as
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to decrease rates of hepatic complications and hepatocellular carcinoma. Current treatment options are pegylated
interferon alpha and nucleoside analogues including lamivudine, telbivudine, entecavir, adefovir dipivoxil and
tenofovir disoproxil. These agents have relatively fewer
side effects than interferon alpha, and generally well tolerated[1]. Infrequent but serious adverse events have been
reported in clinical trials and post-marketing surveillance
in individual cases. Lactic acidosis (LA) is one of the severe adverse events and has been reported in the patients
treated by all the other four nucleoside analogues except
for telbivudine.
All of the five approved oral antiviral agents for HBV
treatment can inhibit the polymerase activity of HBV,
leading to a reduction in viral replication and serum HBV
DNA levels. At the same time, some of these agents have
a low level of activity against the human mitochondrial
DNA (mtDNA) polymerase gamma and can lead to impaired mitochondrial replication with mitochondrial loss
or dysfunction[1]. Clinical manifestations of mitochondrial toxicity vary based on the affected tissues, but may
include myopathy, neuropathy, hepatic steatosis, pancreatitis, macrocytosis, nephrotoxicity, hyperlactatemia and
LA. All nucleoside analogues have a “black box” warning
regarding potential mitochondrial toxicity in their product
labeling.
Telbivudine is a potent oral nucleoside analogue approved for the treatment of chronic hepatitis B in 2006 at
a dose of 600 mg/d. A significantly higher incidence of
grade 3-4 serum creatine phosphokinase (CPK) elevation
(i.e., > 7 times upper limit of normal) was reported in a
large, multinational registration clinical trial[2]. However,
to date, there has been no published report of LA caused
by telbivudine monotherapy. Here, we report a case of
LA during telbivudine treatment, discuss the pathophysiology, clinical features and potential treatment of LA.

film revealed bilateral multiple renal calculi. CPK was
significantly elevated at 3683 U/L (normal range: 25-170
U/L) 20 d before admission (Figure 2). The arterial
blood gas analysis at that time showed pH 7.41, carbon
dioxide partial pressure 37.2 mmHg, oxygen partial pressure 87.1 mmHg, actual bicarbonate 23.2 mmol/L, standard bicarbonate 23.6 mmol/L, base excess -1.4 mmol/L,
and blood lactate level 4.4 mmol/L (upper limit of normal 2.5 mmol/L). It was considered that hyperlactatemia
was caused by telbivudine at a local clinic. Subsequently
telbivudine was discontinued.
However, the patient’s condition continued to deteriorate despite alkalization treatment. Two weeks before
admission, his CPK level decreased to 1183 U/L, but
the arterial blood gas analysis demonstrated a worsening
of metabolic acidosis: pH 7.2, actual bicarbonate 10.6
mmol/L, base excess 15.8 mmol/L, and blood lactate
level elevated to 10.7 mmol/L (Figure 3). The clinical
symptoms included persisting nausea and vomiting. The
blood lactate level rose further to more than 12 mmol/L
(the upper limit can be detected in the laboratory) (Figure
3). A week before admission, the patient received eight
times of hemodialysis treatment at a local clinic. His
blood lactate returned to a normal level each time after
hemodialysis, however, it would rebound the next day.
The patient was eventually transferred to our hospital
because of refractory LA. On the day of admission, the
blood lactate was 7.93 mmol/L, ALT was 42 U/L, aspartate aminotransferase was 66 U/L, LDH was 349 U/L
and CPK was 632 U/L. Physical examination on admission revealed waddling gait and proximal muscular weakness in both lower limbs, quantitative value was 4 grade.
The patient was noticed to have a history of hypokalemic periodic paralysis for more than 10 years after a
serious inquiry. His first attack was the most severe one,
with paralysis affecting both of his legs but recovered after potassium supplement. There was no further event in
the recent years.
The examination after admission also revealed hypothyroidism: TSH 12.39 mIU/L, T4 110.1 nmol/L, T3
1.31 nmol/L, and FT4 14.42 pmol/L. B-mode ultrasonography showed diffuse enlargement of thyroid. Endocrinologist consultation considered a subclinical hypothyroidism, and 25 μg euthyrox was prescribed daily.
Electromyography revealed mild myopathic changes.
Prolonged exercise test was normal. Muscle biopsy on
left biceps revealed moderate variation in fiber size as
well as increased muscle nucleus (Figure 4). A substantial number of degenerative muscle fibers occurred.
Regeneration of muscle fiber could be seen, with no inflammatory cells infiltration. Mitochondrial damage was
identified by modified Gomori trichrome stain and other
histopathological studies. Modified Gomori trichrome
staining revealed many ragged red fibers (RRF); reduced
form of nicotinamide-adenine dinucleotid (NADH)
and succinic dehydrogenase (SDH) staining showed disorganized enzyme activity in the fibers with RRF. ATP
staining showed mosaic arrangement of type Ⅰ and type

CASE REPORT
The patient is a 36-year-old, HIV-negative young male
farmer. He was admitted to our hospital because of nausea and vomiting repeatedly for 40 d.
He had suffered from chronic hepatitis B for 13
years. His liver function test (LFT) revealed an intermittent elevation of alanine aminotransferase (ALT) levels
between 1999 and 2011, and recovered to normal level
after some symptomatic treatment. In September 2011,
his LFT became abnormal again, the ALT was 704 U/L
and HBV DNA was 7.0 × 107 copies/mL, HBV markers
showed HBsAg, HBeAg and HBcAb were positive. Subsequently, he began to take telbivudine 600 mg/d regularly (Figure 1). In early September 2012 (47 d before
admission), he began to develop anorexia, nausea and
vomiting without apparent causes. There were no other
concurrent symptoms, such as fever, headache, abdominal pain and altered level of consciousness. But he had
mild muscle pain and weakness. The diagnostic workup
including gastroscope, cranial CT and abdominal plain

WCCR|www.wjgnet.com

93

February 8, 2014|First Edition|

Jin JL et al . Refractory lactic acidosis caused by telbivudine

ALT
HBV DNA

600

8.0

400

6.0

200

4.0

0

2.0
0

HBsAg +
HBeAg +

5
+
+

10
15
20
Months of follow up
+
+

+
-

25
+
-

30
+
-

150

2000

100

1000

500

0

+
-

200

3000

0
20
40
60
80
Day after the onset of lactic acidosis

0
100

Figure 2 Progression of serum creatine kinase level. Creatine kinase (CPK)
elevated at the very beginning of lactic acidosis and returned to normal range
quickly. AST: Aspartate aminotransferase.

Figure 1 Progression of serum hepatitis B virus DNA and aminotransferase. Telbivudine was introduced when alanine aminotransferase (ALT) and
hepatitis B virus (HBV) DNA level was both high. The indication was clear and
sufficient, and lactic acidosis happened after 11 mo of antiviral treatment when
liver function was controlled well. HBV DNA continued to be normal after telbivudine was stopped and changed to tenofovir soon after.

of less than 2 mmol/L can be considered to be normal
in patients with critical illness. Hyperlactatemia is defined
as a persistent, mild to moderate (2-4 mmol/L) increase
in blood lactate concentration without metabolic acidosis; whereas LA is characterized by constant increased in
blood lactate levels (usually > 5 mmol/L) in association
with metabolic acidosis (usually present as pH < 7.3 and
serum bicarbonate < 10 mmol/L)[1].
The LA syndrome linked to nucleoside analogue is
associated with steatosis, abnormal mitochondrial appearance and function, pancreatitis, neuropathy, and myopathy. The onset may be abrupt or insidious, it generally
begins with nausea, vomiting, and abdominal pain. It will
progress to tachypnea, shortness of breath, and hypoxia.
Patients with severe LA may subsequently develop renal
failure, liver failure, coagulopathy, seizures, arrhythmias,
and even death. The patient reported here was a severe
LA case with a lactate level of more than 12 mmol/L and
pH value of 7.2. His blood lactate level did not recover
to normal even after hemodialysis treatment for 16 times.
The Food and Drug Administration approved oral
nucleoside analogues for HBV treatment, including lamivudine, adefovir, telbivudine, entecavir, and tenofovir, are
well tolerated. However, these still carry the “black box”
warning for the potential development of mitochondrial
damage with resultant LA based on the data from the
human immunodeficiency virus (HIV) treatment literature[3-7] and the experience using fialuridine (FIAU) in
HBV treatment[8].
Lamivudine[4,5] and tenofovir[3,7] associated LA was
reported only in HIV patients treated with combination
regimens (Table 1), while their mitochondrial toxicity is
far less than those antiretroviral nucleoside analogues.
The risk of LA with entecavir treatment in chronic hepatitis B patients remain controversial. However, it was reported to occur more often in patients with impaired liver
function[1,9,10], especially in those with high MELD (model
for end stage liver diseases) scores and multi-organ failure
(Table 1). Report of LA caused by adefovir is rare, and all
reported cases were present in a combination regimens[9].
Telbivudine, as with all the other approved nucleoside
analoges, has a potential of mitochondrial toxicity which
will lead to LA in theory. However, no single case has
been reported to date. This will be the first documented
case of type B LA in a chronic hepatitis B patient who

Ⅱ fibers. Oil Red O staining showed that several muscle

fibers were filled with increased lipid droplets. Histo Immunochemical tests were Rod-Dystrophin (+), C-Dystrophin (+), N-Dystrophin (+), Dysferlin (+), Merosin (+),
α-Sarcoglycan (+), β-Sarcoglycan (+), and γ-Sarcoglycan
(+). The patient was diagnosed with LA (type B2),
HBeAg negative chronic hepatitis B and drug-induced
myopathy.
He was given hemodialysis for more than eight times
after admission. The blood lactate level reduced to normal range (less than 2.5 mmol/L) after hemodialysis but
slightly elevated the following day. The symptoms of
nausea and vomiting completely recovered, so the hemodialysis was discontinued. He was given hydratation, alkalization and supplementation with Coenzyme Q 10 and
Levocarnitine. Two weeks after hemodialysis, the blood
lactate level still fluctuated between 5 and 7 mmol/L. As
a result, methylprednisolone tablets (24 mg/d) was given.
Meanwhile, HBV DNA was rechecked and showed a
slight rebound at 1.59 × 103 copies/mL, consequently
tenofovir (300 mg/d) was given to suppress the HBV.
In the following two weeks, his blood lactate level
returned to a normal range, and the HBV DNA was
undetectable (less than 1000 copies/mL), so methylprednisolone was tapered off within a ten-week period. The
patient has remained very well and followed up regularly
to date.

DISCUSSION
Our patient had marked LA without evidence of infection or organ hypoperfusion. It is very likely that his
acidosis was secondary to the nucleoside analogue, telbivudine, during treatment of HBV.
In basic terms, lactic acid is the normal endpoint of
the anaerobic breakdown of glucose in the tissues. In the
setting of decreased tissue oxygenation, lactic acid is produced as the anaerobic cycle is utilized for energy production. The normal blood lactate concentration in unstressed patients is 0.5-1 mmol/L. Lactate concentration
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Figure 3 A refractory lactic acidosis case and the fluctuation of blood
lactate level. Symptoms lasted more than 3 mo and recovered slowly after 16
times of hemodialysis and small dosage of glucocorticoid helped to resolve the
persistent serum lactate elevation.

B

received telbivudine monotherapy.
Among the five nucleoside analogues approved for
the use in hepatitis B, the inhibitory strength of mtDNA
polymerase gamma in an in vitro test system is actually far
less than that seen in antiretroviral agents. In the registration trial of telbivudine for HBV, the side-effect profile
of telbivudine was generally favorable[2] and similar to
comparator arm of lamivudine throughout 2 years of
treatment. There was no LA case reported, however, a
significantly higher incidence of grade 3 to 4 serum CPK
elevations (i.e., 7 times upper limit of normal) was noted
in telbivudine-treated compared to lamivudine-treated
patients at 2 years (12.9% vs 4.1%).
We noticed that our patient had a history of hypokalemic periodic paralysis. Hypokalemic periodic paralysis is
an autosomal-dominant disorder characterized by episodic attacks of muscle weakness with hypokalemia. Whether there was pre-existence of myopathy in our patient
prior to telbivudine treatment is uncertain, only transient
CPK elevation was observed and most of time the CPK
value was normal before LA occurred. The reason that
LA and CPK elevation does not co-exist in most cases
during monotherapy of nucleoside analogues in chronic
hepatitis B patients is unclear. Interestingly, our case is
a rare incident where CPK elevation and LA occurred
simultaneously (Table 1). This case has suggested that besides CPK, serum lactate level should also be monitored
closely during the treatment of telbivudine.
LA can be divided into 2 categories, type A and type
B. Type A is LA occurring in association with clinical evidence of poor tissue perfusion or oxygenation of blood
(e.g., hypotension, cyanosis, cool and mottled extremities).
Type B is LA occurring when no clinical evidence of
poor tissue perfusion or oxygenation exists. Type B can
be divided into 3 subtypes based on underlying etiology.
Type B1 occurs in relation to systemic disease, such as renal and hepatic failure, diabetes and malignancy. Type B3
is due to inborn errors of metabolism. Type B2 is caused
by several classes of drugs and toxins, including biguanides, alcohols, iron, isoniazid, zidovudine, and salicylates.
Our patient had marked LA without evidence of in-
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Figure 4 Histopathology of muscle biopsy specimens showed mitochondrial toxicity. A: Many regenerating and necrotic muscle fibers, mild nuclear
proliferation and necrosis around muscle fibers (HE, magnification × 200); B:
Part of muscle fibers filled with fatty droplets (HE, magnification × 400); C:
Ragged red fibers under envelope of shrinking muscle cells (modified Gomori
trichrome stain, magnification × 200); D: The figure revealed the structural
disorders of mitochondria. The myocytes different in size; Type Ⅰ and Type Ⅱ
muscle fibers showed mosaic arrangement (nicotinamide-adenine dinucleotid,
magnification × 200).
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Table 1 Characteristics of patients with lactic acidosis treated with nucleoside analogues
Patient ID Age (yr)

Liver
condition

Underlying
disease

ChildPugh

MELD
score

Drug

CHB
OLT, ITBL
ALF
OLT,
re-cirrhosis
Cirrhosis
HCC
Cirrhosis
HCC
CHB, HCC

HOKPP
-

A
C
C

7
38
29
28

LDT
ETV
ETV
ETV

11 mo
9 mo
6d
1 mo

-

B

25

ETV

-

B

22

massive
bilobar
pneumonia
CML

C

30

C

24

-

A

7

DM

A

7

1
2
3
4

35
36
79
60

5

60

6

61

7

63

8

54

9

42

CHB,
cirrhosis
HIV

10

51

HIV

LA
Peak lactate Nadir pH
BE
Peak CPK Prognosis
therapy (mmol/L)
(mmol/L) (U/L)

Ref.

> 12
5.20
20.82
3.86

7.2
7.2
7.1
7.4

-15.8
-18
-17
-5

3683
Normal
Normal
Normal

Resolved This paper
Resolved
[7]
Death
[7]
Resolved
[7]

10 d

6.77

7.3

-12

Normal

Resolved

[7]

ETV

4d

2.70

7.4

-6

Normal

Resolved

[7]

ETV

10 d

9.20

7.24

-

Normal

Resolved

[8]

9.50

6.95

-

Normal

Resolved

[9]

5.48

7.15

-

Normal

Resolved

[6]

6.40

7.21

-

Normal

Resolved

[7]

10 d
ETV +
ADV
HARRT
9 mo
(stavudine
+ LAM)
HARRT 12 mo
(tenofovir)

MELD: Model for end stage liver diseases; LA: Lactic acidosis; BE: Base excess; CPK: Creatine phosphokinase; CHB: Chronic hepatitis B; OLT: Orthotopic
liver transplantation; ITBL: Ischemic-type biliary lesions; ALF: Acute liver failure; HCC: Hepatocellular carcinoma; HIV: Human immunodeficiency virus;
HOKPP: Hypokalemia periodic paralysis; CML: Chronic myelogenous leukemia; DM: Diabetes mellitus; LAM: Lamivudine; ETV: Entecavir; ADV: Adefovir; LDT: Telbivudine; HARRT: Highly active antiretroviral treatment; Lactate mmol/L × 9.608 = mg/dL.

fection or organ hypoperfusion. In view of the fact that
no other underlying causes were identified, his acidosis
may be due to telbivudine (Type B2 LA). The patient
also had mild muscle pain and proximal muscle weakness
consistent with a myopathy, as shown on the electromyography. It is likely LA and myopathy arise from the
same pathological origin, i.e., mitochondrial dysfunction.
Indeed, subsequent muscle biopsy showed RRF, lipid
storage and mitochondrial dysfunction, which indicated
the mitochondrial toxicity.
Management options for type B LA may include
treatment for primary diseases, renal replacement therapy,
bicarbonate alkalization and supplementation with thiamine, L-acetylcarnitine as well as Coenzyme Q 10[10]. In
term of nucleoside analogues, discontinuation should be
instantaneously. Most of the LA cases can resolve rapidly
after discontinuation of the causative drug. Majority of
the patients who developed LA secondary to nucleoside
analogues had a good outcome. The recovery progression for our patient was slow with a total period of more
than three months. The symptoms improved after hemodialysis therapy for 16 times, and blood lactate level
normalized to the upper limit of normal, but halted for
a period of time. No plausible reasons can be found for
this phenomenon, but small dosage of glucocorticoid
seems to be effective. The use of low-dose glucocorticoid
for a short period of time may have an unusual effect.
However, a larger controlled clinical trial is required for
further clarification. It should be applied cautiously by an
experienced clinical hepatologist.
This case shows that telbivudine may cause muscle
damage and even lead to fatal LA in telbivudine-treated
chronic hepatitis B patients. Thus patients receiving tel-
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bivudine should be closely monitored for muscular abnormalities, blood lactate level and other mitochondrial
toxicity associated side effects.
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(SVR) was evident 6 mo after therapy withdrawal, confirming that the patient was definitively cured. Despite
the favourable IL28B gene (rs12979860) CC- polymorphism observed in the patient, which is usually predictive of a spontaneous clearance and SVR, spontaneous
viral clearance did not take place; however, infection
with this genotype was promising for a sustained virological response after therapy.
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Abstract
Hepatitis C virus (HCV) infection after biological accident (needlestick injury) is a rare event. This report
describes the first case of acute HCV infection after a
needlestick injury in a female nursing student at Padua
University Hospital. The student nurse was injured on
the second finger of the right hand when recapping
a 23-gauge needle after taking a blood sample. The
patient who was the source was a 72-year-old female with weakly positive anti-HCV test results. Three
months after the injury, at the second step of followup, a relevant increase in transaminases with a low viral replication activity (350 IU/mL) was observed in the
student, indicating HCV infection. The patient tested
positive for the same genotype (1b) of HCV as the injured student. A rapid decline in transaminases, which
was not accompanied by viral clearance, and persistently positive HCV-RNA was described 1 mo later. Six
months after testing positive for HCV, the student was
treated with pegylated interferon plus ribavirin for 24
wk. A rapid virological response was observed after 4
wk of treatment, and a sustained virological response
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INTRODUCTION
The incidence rate of acute hepatitis C virus (HCV) infection has been dramatically reduced since the advent
of blood products screening and the introduction of
single-use medical equipment. However, acute hepatitis
C is still present in Western countries. In Italy, the incidence ranges from 1 to 14 cases per 100 000 according
to the National Surveillance Agency[1], the Italian Blood
Program[2] and by evaluation in the general population[3].
Currently, intravenous (IV) drug use is the most common exposure leading to HCV infection, with HCV
prevalence rates of 50%-80% in long-term IV drug abusers. Other possible modes of acquisition are medical procedures, sexual intercourse and needlestick injuries, particularly in health care professionals[4-7]. The average rate
of HCV transmission after a single needlestick exposure
depends on the amount of inoculated blood, increasing
to 0.9% with a hollow needle full of blood and decreas-
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ing to 0.3% for conjunctival exposure[8]. In our previous
experience at the Padua University Teaching Hospital no
cases resulted in seroconversion[9].
In the present report, the first case of HCV seroconversion in our hospital following a needlestick injury
is reported. Even though the spontaneous rate of viral
clearance after acute hepatitis C ranges from 20% to
50%[5,10] and it can be predicted by measurement of serum viral load[11], which should become negative within
12-14 wk after the exposure, the injured patient developed acute hepatitis without spontaneous viral clearance.
The student nurse was treated with pegylated interferon
and ribavirin.

Due to the chronic profile of the infection, antiviral
therapy was prescribed and the subject received a regimen consisting of 180 µg pegylated interferon α-2a subcutaneously once a week and 400 mg ribavirin (adjusted
for weight), by mouth twice a day.
During this treatment (Figure 1), a persistent transaminasemia and a slight neutrophilic leukopenia were evident.
HCV-RNA analysis showed that the patient remained
persistently negative beginning at week 4 of therapy. The
patient suffered profound fatigue and musculoskeletal
pain, which showed a good response to acetaminophen.
During the last month of therapy, she had severe knee
pain that was resistant to acetaminophen and only partially mitigated by other non-steroidal anti-inflammatory
drugs (NSAID). Therapy lasted 24 wk without any adjustment to the drug dose.
At one month after therapy withdrawal the patient
had increasing asthenia and unexplained anaemia (Hb 82
g/L, reference values 123-153 g/L) that resolved with vitamins and iron supplementation, and was probably due
to NSAID-induced gastrointestinal bleeding. At 6 mo,
HCV-RNA analysis remained negative, transaminases
remained within the reference values, the patient felt well
and her blood cell counts were restored.
Annual monitoring of HCV-RNA and liver function
tests confirmed viral eradication and resolution of the
liver disease up to 36 mo from the onset of the infection,
thus the patient was defined as “cured”.

CASE REPORT
A 19-year-old female student nurse was injured on the
second finger of the right hand when recapping a 23gauge needle after taking a blood sample. The patient
who was the source was a 72-year-old female, weakly positive for anti-HCV by chemiluminescence (CIA) (VITROS,
anti-HCV assay, Ortho Clinical Diagnostic, Abbott Laboratories, IL, United States) with an undetermined pattern
(only C1+ and C2+) at confirmatory test by immunoblot
assay (HCV-RIBA 3.0 assay, Chiron Corporation, United
States). Moreover, the patient had a quantitative HCVRNA level of 14 491 571 IU/mL (COBAS TaqMan,
Roche, Basel) and viral genotyping showed HCV-1b (VE
RSANT® HCV genotype 2.0, INNOLiPA, Innogenetics,
Belgium).
The student nurse was checked and followed according to the SIROH recommendations and procedures,
which consist of the assessment of hepatitis B surface
antigen (HBsAg), hepatitis C antibody and human immunodeficiency virus (HIV) antibody at the time of injury
(step 1), 3 mo after the injury (step 2), and 6 mo after
the injury (step 3). At the time of the injury she was antiHBsAg positive (recently vaccinated) and HIV and HCV
negative. Aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were within the reference range.
At the second step (3 mo after injury), a high increase
in transaminases with a HCV seroconversion (CIA: antiHCV positive and RIBA: NS4+, NS3+, C1+++, C2+++,
GST-) was detected in the student nurse. The student
had a quantitative HCV-RNA level of 330 IU/mL and
the HCV genotype was also 1b, as was that of the patient
source. Despite the fact that the injured student nurse
had no symptoms, she was diagnosed with acute HCV infection. Transaminases were frequently analysed, decreasing until normalization at 4 mo after the injury (Figure 1).
HCV-RNA was detectable, but below the lower limit of
the linearity range (< 43 IU/mL) and was negative 5 mo
after injury. At this time, AST and ALT persisted within
the reference range. Unfortunately, 6 mo after injury a recurrence of viraemia (HCV-RNA positive, < 43 IU/mL)
together with a slight ALT spike were observed. One
month later, further analysis confirmed low viral load and
an increase in transaminases.
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DISCUSSION
Needle recapping is an unsuitable operation, which is
usually performed only by expert physicians[12]. Student
nurses should only use standard precautions and procedures and the subject of this case report has been reeducated according to the protocol following her professional exposure.
Because the student had no history of blood transfusion, sexual behaviour or IV drug abuse between the time
of injury and the onset of acute HCV, it was highly probable that the lesion with the contaminated source was
the cause of seroconversion. Furthermore, the student
nurse had the same HCV-1b genotype as the patient;
however, sequence analysis comparing the source and
student nurse HCV-RNA would be required to eliminate
all doubt.
The average rate of HCV transmission after a single
needlestick exposure is low[13], and the transmission rate
in Italy is as low as 0.4%[8]. The higher seroprevalence in
health care workers[2] is probably related to the fact that
health care workers are submitted to follow-up after biological contamination, therefore, there is a greater rate of
discovery of seroconversions than in other workers not
submitted to surveillance for biological risk. The adherence to procedures after biological exposure is important,
because patients with acute HCV infection are often asymptomatic and this makes diagnosis difficult and cases
remain underestimated[14].
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Figure 1 Behaviour of transaminases and hepatitis C virus-RNA after a needle stick injury and during the treatment with pegylated interferon α-2a at 180
µg s.c. once a week and ribavirin weight adjusted at 400 mg p.o. twice a day are shown. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; HCV:
Hepatitis C virus; PEG-IFN RBV: Pegylated interferon plus ribavirin.

Table 1 Immunologic mechanisms involved in acute phase of hepatitis C virus infection and predictive of
viral clearance or persistence and chronicity of infection

Acute phase of
HCV infection and
predictive of viral
clearance

HCV persistence
and chronicity of
infection

Immunologic marker

Mechanism involved

Ref.

IFN-α/-β
IFN-γ

Vigorous IFN-stimulated genes; inhibition of IL12 expression
HCV core induced generation of reactive oxygen species with
stimulation of monocytes and NKs
Host IL28B gene polymorphism (CC allele favorable)
Multispecific intrahepatic Th1 T cells activation
Protective HLA alleles on T cell epitopes
Inhibition of anti-HCV core/NS2 Th1 response
HCV-specific Th17 T cells regulated by TGF-β and IL10
Viral escape from Abs mediated neutralization
Inhibitory T cell receptors on CD8+ cells

[21]
[22]

IFN-λ
CD4/CD8
HLA-B27/-B57/-A3
TGF-β/IL10
CD161
HCV HVR-1 specific Abs
PD1/2B4/CD160

[23]
[26]
[29]
[24,25]
[27]
[28]
[30]

HCV: Hepatitis C virus; HVR: Hypervariable region; IFN: Interferon; TGF-β: Transforming growth factor-β; IL: Interleukin;
HLA: Human leukocyte antigen; NK: Natural killer.

The expectation of a spontaneous viral clearance was
initially high in our subject due to the normalization of
transaminases and the transient HCV-RNA negativity.
Some factors have been proposed as being associated
with spontaneous viral clearance including ethnicity[15,16],
short incubation period[17], rapid decline in HCV-RNA
level[11], and female gender[18]. Unfortunately, despite the
age, gender, absence of additional risk factors, rapid
normalization of transaminases[19], low viral load (330
IU/mL, approximately 7000 copies/mL) and favourable
IL28B gene (rs12979860) CC-polymorphism[20] no spontaneous viral clearance was observed in our subject. This
was probably due to persistence of the virus (> 3 mo
from onset), and particularly to the host complex immunological mechanisms that are associated with spontaneous clearance or to chronic infection (Table 1)[21-30].
In general, following injury with a HCV source, no
post-exposure prophylaxis is indicated; on the other
hand, whether and how to treat acute HCV infection is
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still up for debate. The use of α-interferon may be effective in preventing progression from acute to chronic disease[31], but there are no data to indicate that early treatment during the course of chronic infection is less effective than immediate treatment during the acute phase.
Certainly, we must consider that in 20%-30% of cases,
after an acute infection, spontaneous clearance of HCV
occurs and that antiviral therapy is expensive and not well
tolerated in the majority of cases[32]. Delaying treatment
for 12-16 wk after disease onset permits the identification of cases whose infections spontaneously resolve and
whether early initiation of treatment is more appropriate
in cases with genotype 1b and/or with asymptomatic disease is still an open question.
The aim of therapy is to achieve a sustained virological
response (SVR), defined as the absence of HCV-RNA in
serum 6 mo after therapy withdrawal[33]. In acute infection,
which has the favourable features of low pretreatment
HCV-RNA levels and HCV-genotype non-1 correlate,
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SVR varies between 71% and 94%[34-37] and is certainly
higher than the rate obtained in cases with long time
chronic infection[38].
During therapy, the student nurse showed a rapid
virological response (RVR), defined as the absence of
HCV-RNA at 4 wk after therapy withdrawal[39], which
was maintained at 6 mo after therapy withdrawal, thus,
she was defined as having a SVR. These findings confirm that the earlier the virus disappears from serum the
higher the probability of achieving a sustained response
to treatment.
This case report supports the vigorous application of
measures to increase adherence to protocols after biological contamination. We believe that all cases, if there
are no contraindications, should be evaluated promptly to
prescribe a standard full antiviral schedule of pegylated
interferon and weight-based ribavirin, especially in cases
like this one in which there is a viral kinetic showing a
transient or slow resolution of the active infection. Currently, response-guided therapy helps to determine the
duration of treatment, which is cost saving and more
advantageous for patients[40]. In this case report, the RVR
allowed for the use of a shorter schedule, 24 wk of therapy, which is approximately 12.000 € less than the standard
of 48 wk.
In conclusion, the lessons from this case are as follows: (1) health care workers must be counselled and
trained to avoid occupational exposure; (2) all injured
cases must report the exposure immediately and undergo standard procedures; and (3) a weight-adjusted full
schedule of the standard regimen with pegylated interferon and ribavirin should be proposed in all cases with
acute HCV infection showing an active and longer viral
replication, in particular for cases with more than 6 mo
of acquisition. These suggestions might help to avoid the
unaware HCV-carrier status, and thus some chronic infections with the potential progression to cirrhosis and to
major complications, such as hepatocellular carcinoma.
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Vanishing bile duct syndrome (VBDS) is a group of
rare disorders characterized by ductopenia, the progressive destruction and disappearance of intrahepatic bile ducts leading to cholestasis. Described in
association with medications, autoimmune disorders,
cancer, transplantation, and infections, the specific
mechanisms of disease are not known. To date, only
4 cases of VBDS have been reported in human immunodeficiency virus (HIV) infected patients. We report
2 additional cases of HIV-associated VBDS and review
the features common to the HIV-associated cases.
Presentation includes hyperbilirubinemia, normal liver
imaging, and negative viral and autoimmune hepatitis
studies. In HIV-infected subjects, VBDS occurred at
a range of CD4+ T-cell counts, in some cases following initiation or change in antiretroviral therapy. Lymphoma was associated with two cases; nevirapine,
antibiotics, and viral co-infection were suggested as
etiologies in the other cases. In HIV-positive patients
with progressive cholestasis, early identification of
VBDS and referral for transplantation may improve
outcomes.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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with laboratory studies consistent with progressive cholestasis. CD4+ count was 164 cells/μL and HIV VL was
33 945 copies/mL. Viral hepatitis and autoimmune studies were negative. Epstein Barr virus (EBV) polymerase
chain reaction (PCR) was low positive (660 genome
equivalents/mL) and cytomegalovirus (CMV) PCR was
low positive (< 250 genome equivalents/mL) in blood.
Liver biopsy revealed marked bile duct paucity associated with moderate inflammation, cholestasis, injury
of residual ducts, and perivenular hepatocyte dropout
with fibrosis (Figure 1B). Less than 10% of portal areas showed an intact duct, confirming the diagnosis of
VBDS. No viral inclusions or granulomas were seen.
Fungal and acid fast bacilli (AFB) staining were negative. Liver biopsy was negative for CMV by PCR and
immunohistochemistry, and low positive for EBV by
PCR, however in situ hybridization for EBV was negative. Electron microscopy showed mitochondrial injury,
presumably secondary to the patient’s prior ART (Figure
1D).
ART was reinitiated three weeks after admission with
lamivudine, etravirine, raltegravir and enfuvirtide[6]. Four
weeks later, his CD4+ count was 133 (12%) and HIV
VL < 50. The patient’s hospital course was complicated
by pneumococcal sepsis, small bowel intussusception requiring surgical resection complicated by an anastomotic
bleed, and renal failure. TB remained elevated, peaking
at 45.6 mg/dL, and he was referred for liver transplant
evaluation.
Due to poor nutritional and functional status, the
patient was not deemed a candidate for liver transplant
and was discharged to hospice care. He died two weeks
later. Autopsy identified hepatomegaly with marked bile
duct paucity, splenomegaly and bloody ascites. Classic
Hodgkin’s lymphoma, lymphocyte depleted subtype, was
found in the lymph nodes of the neck and mediastinum
as well as in the gallbladder and common bile ducts (Figure 1E).

INTRODUCTION
Vanishing bile duct syndrome (VBDS) is a term that
refers to a group of rare disorders characterized by
progressive destruction and disappearance of the intrahepatic bile ducts leading to intrahepatic cholestasis[1].
VBDS has been described in association with autoimmune disorders, medications, cancer, transplantation,
and infection, though idiopathic cases have also been
described[2]. Immune mediated mechanisms have been
proposed[3]. The prognosis is poor with progression to
biliary cirrhosis in the majority of cases.
To date only 4 previous cases in human immunodeficiency virus (HIV) infected adults have been reported[2-5]. Antiretroviral therapy (ART) has been implicated
as causal in three of the cases[2,4,5]. Here we report two
additional cases of biliary ductopenia consistent with
VBDS seen in HIV-infected adults cared for at two academic hospitals in 2010. The previously reported cases
are reviewed and the potential etiologies, pathogenesis,
management and prognosis for VBDS in HIV-infected
adults are discussed.

CASE REPORT
Case 1
A 41-year-old man with HIV infection, diagnosed in
1989, was referred for evaluation of a 9-wk history of
progressive jaundice. ART was initiated in 1999 with adherence to a regimen of tenofovir, didanosine, atazanavir, and ritonavir for at least 9 mo prior to presentation.
CD4+ count was 304 cells/μL and HIV-1 viral load (VL)
< 75 copies/mL two months prior to symptoms. He was
taking no other medications and had no history of opportunistic infections (OI) or pancreatitis.
Eight weeks prior to referral he was evaluated for
a one-week history of fatigue, nausea, abdominal pain,
and scleral icterus. He denied new medications, alcohol
or drug use. Laboratory studies revealed elevated alkaline
phosphatase (AP), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), and total bilirubin (TB)
4.7 mg/L. Lipase was elevated at 3571 U/L. All studies
were within normal ranges two months earlier. Abdominal computed tomography (CT) scan showed pancreatic
enlargement consistent with pancreatitis and a normal
appearing liver. Because of concern for ART-associated
pancreatitis and liver injury, ART was held and he received nothing by mouth. Magnetic resonance imaging
and magnetic retrograde cholangio-pancreatography
(MRI/MRCP) of the liver were normal. Subsequently,
his nausea and abdominal pain improved, lipase trended
down, and his diet was successfully advanced. He was
discharged on the third day of hospitalization.
Five days later, he reported worsening fatigue and
new generalized pruritus. Laboratory studies showed
worsening hyperbilirubinemia (TB 14.3 mg/dL). He was
referred to the National Institutes of Health (NIH) for
further evaluation.
On admission to the NIH, he was febrile (38.2 ℃)
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Case 2
A 39-year-old African-American male with HIV, diagnosed in 1996, and a history of toxoplasmosis, disseminated Mycobacterium avium complex (MAC), seizure
disorder, and medication non-compliance, presented
with confusion. Evaluation revealed acute renal failure,
hyperbilirubinemia and moderately elevated transaminases. Three months earlier, his CD4+ count was 190
cells/μL, HIV VL 136 copies/mL, AP 154 U/L, with
normal serum transaminases and bilirubin. His medications included tenofovir, emtricitabine, lopinavir/ritonavir, dapsone, azithromycin, ethambutol, and divalproex.
Two weeks prior, he received an unknown antibiotic for
a sinus infection.
At presentation, he was awake but not following
commands. Examination revealed jaundice and bibasilar
rales. Laboratory studies showed pancytopenia, acute
renal failure, elevated AP, AST and ALT, with TB 10
mg/dL. CT of the chest, abdomen and pelvis showed
bibasilar lung infiltrates and hepatomegaly. He received
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Figure 1 Liver core biopsy. A: Portal tract from normal liver for comparison; B: Portal inflammation and absence of bile duct from the portal area from case 1; C:
Portal area showing absence of bile ducts and associated infiltration of lymphocytes and plasma cells from case 2 (HE, 600 ×); D: Electron microgram, case 1. Evidence of mitochondrial toxicity was noted on electron microscopy. Some mitochondria showed loss of cristae, as well as loss of inner and outer membranes, and an
amorphous appearance to the mitochondrial matrix (arrows). Similar mitochondrial changes have been described previously in cases of nucleoside reverse transcriptase inhibitor-related hepatotoxicity. Courtesy of Dr. Maria Tsokos, National Cancer Institute Laboratory of Pathology; E: Involvement of the right hepatic bile duct by
Hodgkin’s Disease seen on autopsy from case 1. A Reed-Sternberg cell (arrow) is seen within the infiltrate beneath the autolysed bile duct (HE, 600×). V: Vein; A:
Artery; B: Bile duct.

cefepime for pneumonia and hemodialysis for metabolic
acidosis and uremia. His prior medications were held.
MRI/MRCP showed borderline small hepatic ducts
with ductal irregularity in the right lobe without definitive obstruction. Liver biopsy showed ductopenia and
intrahepatic and canalicular cholestasis. Of eleven portal
tracts identified, none contained bile ducts. Where a bile
duct would be expected, a mild lymphoplasmacytic infiltrate was seen without resultant expansion of the portal
tract or associated piecemeal necrosis (Figure 1C). Fungal and AFB staining were negative. PCR for EBV DNA
was low level positive, though no viral cytopathic effect
was seen. Immunohistochemistry was negative for CMV
or herpes simplex virus.
With supportive care, the patient’s mental status improved. ART was reinitiated with etravirine, raltegravir,
and ritonavir-boosted darunavir to improve his immune
function and prevent recurrent or new OI. Secondary
MAC and toxoplasmosis prophylaxis were restarted with
ethambutol, azithromycin, and atovaquone. TB remained
stable at 25 mg/dL. After discharge, he refused to take
his medications and died 3 wk later of multisystem organ failure. Autopsy was not performed.

pregnant, who presented with jaundice four weeks after
initiating ART with zidovudine, lamivudine, and nevirapine[4]. Prior to initiation of ART, CD4+ count was 234
cells/μL, and VL of 35 853 copies/mL. Liver biopsy
showed marked ductopenia and cholestasis. ART was
discontinued and the patient was treated with ursodeoxycholic acid. A repeat liver biopsy obtained 8 wk after
presentation showed worsening cholestasis and persistent
ductopenia. She was referred and listed for liver transplantation, however her cholestasis improved and she
was ultimately removed from the transplant list (personal
communication, Dr. Rajan Kochar, August 10, 2010).
The authors felt that drug-induced liver injury from nevirapine was the likely cause of the VBDS.
Case 4 was a 39-year-old female with advanced acquired immunodeficiency syndrome (AIDS), hepatitis C
(HCV) co-infection, and ongoing polysubstance abuse,
who presented with one week of scleral icterus, pruritus,
and abdominal pain[3]. She was not receiving ART and
her CD4+ count was 7 cells/μL and VL 721 000 at presentation. CMV PCR in the blood was positive. Liver biopsy showed marked ductopenia and associated granulomatous inflammation. The authors imputed CMV as the
culprit for VBDS, recognizing the potential contribution
of HCV co-infection. The patient died one month after
presentation

Summary of other reported cases
Case 3 was a 28-year-old African American female, 31-wk
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commonly described with drugs but also seen with infection, in cancer and cancer therapy, and in liver diseases
such as allograft rejection, graft-versus-host disease, primary biliary cirrhosis and primary sclerosing cholangitis.
Diagnosis is made by liver biopsy when interlobular and
septal bile ducts cannot be identified in at least 50% of
the portal tracts in a biopsy that contains at least 10 portal tracts for assessment[7].
Clinical presentation, similar in HIV-infected and
non-HIV-infected patients, varies, with some cases presenting shortly after drug exposure with acute jaundice[4]
and others appearing with cholestatic cirrhosis and complications of portal hypertension[7]. Evaluation should
include a detailed medication history to identify possible
drug causes of cholestasis, laboratory testing to rule out
viral and autoimmune hepatitis and primary biliary cirrhosis, and imaging to rule out extrahepatic biliary obstruction. Liver biopsy is required for diagnosis.
The 6 cases in HIV-infected patients described to
date share many risk factors for VBDS reported previously in non-HIV patients, including immunocompromise, multiple medication exposures, viral co-infection,
and Hodgkin’s lymphoma. Given the frequency of risk
factors for VBDS in HIV-infected populations, it is perhaps surprising that the diagnosis is so rarely reported.
Remarkable features for the HIV-infected patients
include near-total bile duct loss at the time of liver biopsy in 5 of the 6 patients described. The majority experienced irreversible progression with 5 of the 6 patients
dying within months of diagnosis. Because diagnosis
occurred over a range of CD4+ T-cell counts and levels
of HIV viremia, it is difficult to conclude that advanced
HIV disease is a predisposition. However, ART and associated immune reconstitution may play an underlying
role in some cases, with 3 patients appearing shortly after antiretroviral regimen initiation or change.

Table 1 Selected medications associated with chronic cholestasis and vanishing bile duct syndrome
Medication class
Antimicrobials

Antiretrovirals
Anticonvulsants
NSAIDS
Sex steroids
Antidepressants
Antipsychotics
Immunomodulating
Anti-lipid Agents

Medication
Penicillins
Fluroquinolones
Trimethoprim-sulfamethoxazole
Azithromycin
Tetracyclines
Clindamycin
Carbapenems
Itraconazole
Terbinafine
Nevirapine
Carbamazepine
Valproic acid
Ibuprofen
Testosterone
Amitriptyline
Risperidone
Interleukin-2
Atorvastatin
Fenofibrate

NSAIDS: Nonsteroidal antiinflammatory drugs.

Case 5 was a 25-year-old African male with advanced
AIDS (CD4+ 108 cells/μL, VL 97 100 copies/mL) who
presented with confusion, vomiting and jaundice two
weeks after starting zidovudine, lamivudine and efavirenz[2]. ART was discontinued and he received ciprofloxacin and clarithromycin for pneumonia. Three weeks
later, ART was reinitiated with tenofovir, lamivudine
and nevirapine. One week later, he was readmitted with
fever and worsening jaundice. Liver biopsy showed bile
duct damage associated with minimal inflammation and
absence of ducts in 40% of the visualized portal tracts.
His clinical presentation, thought to be consistent with
VBDS, was attributed to medications, especially nevirapine, since his clinical deterioration occurred after starting
ART. He was referred for liver transplantation evaluation
but died approximately one month after referral.
Case 6, available only in abstract form, was a 41-yearold male with HIV, previously well-controlled on a regimen of zidovudine, lamivudine, abacavir and tenofovir[5].
After his HIV RNA increased from < 50 to 454 copies/
mL, his ART regimen was changed to abacavir, lamivudine and nevirapine. Liver enzymes prior to ART change
were normal. Four weeks later, he developed jaundice
and abdominal pain. Liver biopsy showed lack of bile
ducts involving all portal tracts with lymphocytic infiltration without eosinophils. Given the temporal association
with initiation of nevirapine, nevirapine-induced VBDS
was imputed. In subsequent follow-up, the patient was
diagnosed with lymphoma and died within a year of
VBDS diagnosis (personal communication, Dr. Judith
Berger, May 2, 2011).

Drugs
Many drugs with hepatic metabolism are known to cause
hepatotoxicity and cholestasis and have been associated
with VBDS[8]. The growing list of drugs associated with
VBDS includes most antimicrobial classes, anticonvulsants, antipsychotics, antidepressants, antihistamines,
NSAIDS, and sex steroids (Table 1). VBDS has also
been described as a component of severe drug reactions,
such as Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis[9,10].
The prognosis of drug-induced VBDS appears to
be better than with other causes of VBDS with gradual
improvement in liver test abnormalities and symptoms
described in the majority of reports[11,12]. However, in a
portion of patients, the disease is irreversible[10], as seen
in 5 of the 6 HIV-positive patients described here.
Drug-induced ductopenia is thought to occur from
direct damage caused by toxins or from an immunoallergic reaction where the drug or its metabolites act as
haptens that induce an immune response against the
biliary epithelium, destroying the intrahepatic bile ducts

DISCUSSION
VBDS is a rare cause of progressive cholestasis, most
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and resulting in cholestasis[13]. Histologic descriptions
of drug-induced VBDS include marked inflammatory
infiltrates, including mononuclear cells, eosinophils, and
neutrophils, surrounding bile ducts and accompanied
by lobular cholestasis. Sequential biopsies demonstrate
decreasing inflammation, increasing cholestasis and progressive ductopenia[13]. Interestingly, there does not appear to be any qualitative histologic difference between
cases that improve and those that progress, though
reports of ductopenia in allograft rejection suggest that
a greater degree of bile duct loss was seen in irreversible
cases[14].
Three of the HIV patients were treated with medications described in association with VBDS. Case 1
received empiric treatment for urethritis with ceftriaxone and azithromycin, two medications that could have
potentially worsened his underlying liver disease. Case 2
received anti-MAC therapy and an unknown antibiotic
for a respiratory infection. His antiepileptic, divalproex,
is a pro-drug of valproic acid, a medication reported in
association with VBDS. Case 5 received clarithromycin,
ciprofloxacin, and ibuprofen. The role of these medications in causing or perpetuating the underlying liver
damage is not known.
Though nevirapine has been associated with SJS and
hepatoxicity, the 3 reports of VBDS in the setting of
nevirapine use did not have features of SJS. However,
given the temporal association of nevirapine with VBDS
in cases 3 and 6, it has been added to the list of potentially causative agents.

titis and with epithelioid granulomas in adults[26]. One
series of VBDS in liver transplant identified ongoing
CMV replication in hepatocytes resulting in cholangiocyte death[25].
Case 4, a patient with advanced HIV disease not receiving ART and chronic HCV, had a positive CMV PCR
in blood; no CMV studies were reported on the liver
biopsy, however granulomatous inflammation was seen.
The authors proposed CMV infection as the probable
cause of the patient’s VBDS. Cases 1 and 2 had lowlevel positive CMV PCR in blood, however liver biopsy
found no evidence of CMV cytopathic effect. Cases 1
and 2 also presented with elevations in lipase consistent
with pancreatitis, the etiology of which was not determined. CMV is a recognized cause of pancreatitis in
immunocompromised and immunocompetent hosts[27,28],
so CMV infection may have played a role in the development of VBDS in these cases.
A role for anti-CMV therapy for the treatment of
CMV-associated ductopenic liver disease has not been
established. Antiviral treatment in neonatal cholestatic
hepatitis remains controversial[29]. The use of antiviral
prophylaxis in transplant settings is associated with a
decrease in early CMV disease and allograft rejection[30],
however the impact on vanishing bile duct syndrome has
not been shown.
Lymphoma
Many VBDS cases are associated with cancer and cancer
therapy, frequently in association with Hodgkin’s lymphoma[31]. Postulated mechanisms for VBDS in lymphoma
include lymphoma-induced toxic cytokine release, resulting in bile duct damage either directly or through recruitment of other effector cells, or occult infiltration [31].
Though remission and improvement in cholestasis have
been described with lymphoma therapy, the prognosis for
VBDS and lymphoma is poor, in part because of chemotherapy dose reduction required to minimize further
hepatotoxicity[31,32].
Two of the cases reported here, cases 1 and 6, were
diagnosed with lymphoma after diagnosis of VBDS, a
pattern of presentation described in non-HIV infected
patients[32]. Lymphoma may have played a role in the
other fatal HIV-related cases; however, post-mortem
examination was not available for cases 2, 4 and 5. Given
the high rate of lymphoma in HIV-infected adults[33],
suspicion for incident lymphoma in HIV patients with
VBDS should be high.
EBV infection could potentially contribute to the development of both lymphoma and VBDS. One patient
with Hodgkin’s lymphoma (case 1) was EBV DNA PCR
positive in blood and liver, though EBV was not identified by in situ hybridization in liver.

Infection
Bile duct loss has been described in association with viral infections, most frequently HCV[15,16] and CMV,[17,18]
less frequently HBV[19] and EBV[20], with most published
cases occurring in the setting of transplant or other immunocompromised states.
Cholestatic presentation of HCV is well-described
in liver transplant recipients[21], however ductopenia is
infrequently observed in patients with chronic HCV.
Rarely, this bile duct damage is associated with features
of chronic cholestasis or progressive bile duct loss[16].
The mechanism of bile duct damage with HCV is not
known. Proposed mechanisms include a direct cytopathic effect of HCV (HCV has been identified in bile
duct epithelium[22]) and immune-mediated destruction[16].
Thus, HCV co-infection may have played a role in case
4, though other etiologies including advanced untreated
HIV infection, CMV infection, and ongoing alcohol and
substance abuse may also have contributed.
CMV infection is the best characterized viral cause
of bile duct injury, both in neonates and adults[23,24],
and is the most common viral cause of VBDS in liver
transplants recipients[25]. The exact mechanism of CMVrelated duct injury is not known; infection of the biliary
epithelium or immune-mediated mechanisms have been
proposed. Bile duct injury with CMV viral inclusions in
the biliary epithelium has been shown in neonatal hepa-
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Prognosis and treatment
Resolution of VBDS has been reported, both spontaneously[14,34] and in association with immunosuppressants [35,36] and ursodeoxycholic acid [9,37]. In cases of
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possible drug-induced cholestasis, withdrawal of the
drug is recommended, however in HIV-infected patients
receiving ART, the risk of viral rebound and immune
decline must be weighed against potential benefit of
ART discontinuation. The majority of cases progress
despite these interventions, however. In progressive
cases, liver transplantation is the only potentially curative
option. Successful transplantation has been described in
idiopathic biliary ductopenia[38], however, recurrence of
disease is frequently reported in patients undergoing liver transplant for chronic cholestatic conditions and with
transplant-related ductopenia[39]. For HIV-infected adults
access to liver transplant remains restricted, though data
suggests that HIV-infected patients with non-viral hepatitis associated liver disease have a better prognosis than
those with viral hepatitis[40].
In summary, VBDS is a rare cholestatic liver disease
that is usually fatal in HIV-positive patients as a result of
progressive destruction and disappearance of intrahepatic bile ducts leading to liver failure. Investigations should
be aimed at potential associations of VBDS in HIVpositive patients, including medications, co-infection
and lymphoma. Given the association of VBDS with
Hodgkin’s lymphoma, and the increased incidence of
lymphoma in HIV-positive patients, evaluation for lymphoma is reasonable. In HIV-positive patients presenting
with an acute cholestatic clinical picture, a high index of
suspicion for VBDS, early diagnosis via liver biopsy, and
referral to a liver transplant center, may improve clinical
outcomes.
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Biliary ascariasis in a bile duct stones-removed female
patient
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biliary colic, acute cholangitis, obstructive jaundice,
choledocholithiasis and acute cholecystitis. Here, we
describe a case with biliary ascariasis two days after
endoscopic sphincterotomy for choledocholithiasis. A
living ascaris was successfully removed by endoscopic
retrograde cholangiopancreatography. This case indicated that biliary ascariasis is not an uncommon complication of endoscopic sphincterotomy in some regions
where ascariasis is epidemic.
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INTRODUCTION

Abstract

Biliary ascariasis is a common problem in rural areas in
China, especially in the Northwest region. Common presentations include biliary colic, acute cholangitis, obstructive jaundice, choledocholithiasis and acute cholecystitis[1].
In this report we describe a case with biliary ascariasis
after endoscopic sphincterotomy for choledocholithiasis.

Biliary ascariasis is a common problem in rural areas
in China. The common presentations include biliary
colic, acute cholangitis, obstructive jaundice, choledocholithiasis and acute cholecystitis. Here, we describe
a case with biliary ascariasis two days after endoscopic
sphincterotomy for choledocholithiasis. A living ascaris
was successfully removed by endoscopic retrograde
cholangiopancreatography. This case indicated that
biliary ascariasis is not an uncommon complication of
endoscopic sphincterotomy in some regions where ascariasis is epidemic.

CASE REPORT
An 18-year-old Chinese woman presented with complaints of abdominal pain, fever and jaundice. Magnetic
resonance cholangiopancreatography (MRCP) showed
multiple common bile duct (CBD) stones (Figure 1).
Routine endoscopic retrograde cholangiopancreatography
(ERCP) and endoscopic sphincterotomy were performed
and several CBD stones were retrieved successfully. The
recovery was uneventful until the onset of progressively
intolerable abdominal pain two days later. Abdominal
ultrasonography revealed a dilated common bile duct (10
mm) with an ill-defined linear echogenic shadow inside

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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CBD

Figure 1 Magnetic resonance cholangiopancreatography showing multiple common bile duct stones.

Figure 2 Abdominal ultrasonography revealed a dilated common bile duct
with an ill-defined linear echogenic shadow inside (arrow). CBD: Common
bile duct.

(Figure 2). The gallbladder was normal. Biliary ascariasis
was suspected and ERCP was repeated. The head of a
worm was at the sphincterotomy-performed papilla (Figure 3). One living ascaris of about 25 cm in length was
removed using a dormia basket (Figure 4).

DISCUSSION
Endoscopic sphincterotomy is the treatment of choice
for patients with choledocholithiasis. Its main complications include bleeding, pancreatitis, perforation and infection[2]. Biliary ascariasis, one of contributing factors of
biliary stones, does not figure in the list. However, biliary ascariasis is a common complication of endoscopic
sphincterotomy in some regions where ascariasis is epidemic. For example, Gupta et al[3] reported four cases of
biliary ascariasis among 273 cases with post-endoscopic
sphincterotomy for choledocholithiasis in Kashmir, India. Biliary ascariasis occurred only two days after sphincterotomy in the present study, which contrasts with the
interval period of 2-24 wk in Gupta’s report[3].
Abdominal ultrasonography can facilitate the diagnosis of biliary ascariasis in most of cases. The characteristic sonographic feature of worms in the common
bile duct is a long, linear, parallel echogenic strip, usually
without acoustic shadowing[4]. ERCP, considered the gold
standard for the diagnosis of biliary ascariasis, should be
reserved for therapeutic rather than diagnostic use, because papillotomy may lead to reentry of the worm into
the common bile duct[5]. In addition, sphincterotomy is
not recommended unless a basket cannot be introduced
inside the common bile duct to hold the ascaris[6]. Dead
ascaris and stones in the same patients have been reported to be pulled out simultaneously through the CBD[6].
In this patient, CBD stones were removed successfully
by the first ERCP and no signs of either living or dead
biliary ascaris were found. The living ascaris found by
the second ERCP was thought to have resulted from the
entry of the worm into the common bile duct through
the open papilla; therefore, anthelmintics were used to
prevent reentry of any other ascaris residing in the small
bowel. Six months of follow-up were uneventful.

WCCR|www.wjgnet.com

Figure 3 The head of a worm observed in the sphincterotomy-performed
papilla.

Figure 4 A living ascaris of about 25 cm in length was removed using a
dormia basket.

Previously, Zargar et al[7] described the endoscopic
management of postoperative biliary ascariasis in 19
consecutive patients who underwent cholecystectomy
and choledocholithotomy. ERCP was performed 4 to 16
d after biliary tract surgery and roundworms in the CBD
were extracted from 10 patients, from the hepatic ducts
of patients, or from both ducts in seven patients. Taken
together, we suggest that endoscopic management is an
effective and safe approach for extracting ascarids from
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the biliary tree of postoperative patients.
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Alveolar echinococcosis-spreading disease challenging
clinicians: A case report and literature review
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difficulties are still common. We report on a 76-year old
patient suffering from AE lesions restricted to the left
lobe of the liver who underwent a curative extended
left hemihepatectomy. Prior to the resection a liver biopsy under the suspicion of an atypical malignancy was
performed. After the intervention he developed a pseudoaneurysm of the hepatic artery that was successfully
coiled. Surprisingly, during surgery, the macroscopic
appearance of the tumour revealed a growth pattern
that was rather typical for cystic echinococcosis (CE),
i.e. , a gross tumour composed of multiple large vesicles
with several centimeters in diameter. In addition, there
were neither extensive adhesions nor infiltrations of the
neighboring pancreas and diaphragm as was expected
from previous imaging results. The unexpected diagnosis of AE was confirmed by definite histopathology,
specific polymerase chain reaction and serology results.
This is a rare case of unusual macroscopic presentation of AE that posed immense diagnostic challenges
and had an eventful course. To our knowledge this is
the first case of an autochthonous infection in this particular geographic area of Germany, the federal state
of Saxony. This report may provide new hints for an
expanding area of risk for AE and emphasizes the risk
of complications in the scope of diagnostic procedures
and the limitations of modern radiological imaging.
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Abstract

Core tip: We describe a rare case of uncommon macroscopic presentation of autochthonous infection with
Echinococcus multilocularis that posed immense diagnostic challenges and had an eventful course. To our
knowledge this is the first case of an autochthonous infection in this geographic area. This report may deliver
new hints for an expanding area of risk for alveolar

Human alveolar echinococcosis (AE) is a potentially
deadly disease; recent studies have shown that the
endemic area of Echinococcus multilocularis , its causative agent, is larger than previously known. This disease has low prevalence and remains underreported
in Europe. Emerging clinical data show that diagnostic
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to adjacent structures as contrastingly expected from the
preoperative imaging results of the abdomen. Nevertheless, the definite histology as well as referral evaluations
[serology and polymerase chain reaction (PCR)] confirmed the diagnosis of AE. The patient has not been
abroad for the last 20 years and at his farm he has been
in constant contact to various animal species, including
dogs and wild foxes. To our knowledge this is the first
case of autochthonous AE infection in the federal state
of Saxony, Germany.

echinococcosis and emphasizes the risk of complications in the scope of diagnostic procedures and the
limitations of modern imaging techniques.
Original sources: Atanasov G, Benckert C, Thelen A, Tappe
D, Frosch M, Teichmann D, Barth TFE, Wittekind C, Schubert
S, Jonas S. Alveolar echinococcosis-spreading disease challenging clinicians: A case report and literature review. World J
Gastroenterol 2013; 19(26): 4257-4261 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i26/4257.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i26.4257

CASE REPORT
In April 2010 a 76-year old farmer from Saxony was presented in the emergency department of a general district
hospital with a severe abdominal pain under the suspicion of a biliary colic and pancreatitis, respectively. In the
performed imaging of the abdomen a large cystic tumour
in the left sided liver was detected. In the further course,
suspecting a highly malignant atypical primary liver cancer, a biopsy for the presumed confirmation of the diagnosis was performed. After the intervention the patient
was discharged in good clinical condition. Surprisingly,
the histological findings from the tumour biopsy were
consistent with the larval stage of E. multilocularis. Subsequent serological investigation by a referral laboratory for
echinococcosis confirmed specific antibodies for AE in
the patient’s serum. Moreover, a pan-cestode 12S rRNA
gene-PCR from the paraffin block was positive and sequencing of the amplicon revealed 100% identity with E.
multilocularis. Therefore, an anti-infective drug treatment
with albendazole was initiated.
Several days after liver biopsy the patient presented
again with severe abdominal pain and jaundice. In the
emergency CT scan of the abdomen the gross tumour
revealed no progression. Though, a postjunctional pseudoaneurysm of a branch of the left hepatic artery in
segment 4a in direct proximity to the tumour tissue was
newly diagnosed. A subsequent coil-embolization of the
aneurysm was successfully performed.
One month later, in May 2010, the patient was referred to our centre as a potential candidate for abdominal surgery. A thorough examination of patient data and
history files revealed that the farmer has not been abroad
in the last few decades. In his farm he has been in a constant contact and exposure to numerous domestic and
wild animals, including dogs and foxes. The patient had
neither B-symptoms nor further major ailments and was
in good general condition. The blood tests revealed normal findings for alpha-1-fetoprotein, carbohydrate-antigen 19-9 and carcinoembryonic antigen. Preoperatively,
due to pronounced cholestasis and hyperbilirubinaemia,
an endoscopic retrograde cholangiography (ERC) with
stenting of the main bile duct was performed. Clinical
imaging prior to surgery revealed that the echinococcal lesion infiltrated liver segments 2 and 3 and showed
a maximum diameter of 13.5 cm (Figure 1A and B). In
addition, CT suggested the presence of adhesions in the

INTRODUCTION
The fox-tapeworm Echinococcus multilocularis (E. multilocularis) is the causative agent of alveolar echinococcosis
(AE), a potentially deadly parasitic disease. AE is prevalent in the northern hemisphere and central Europe is
an endemic focus[1-3]. In the era prior to anthelmintic
treatment the cumulative lethality for AE was about 90%
ten years after a diagnosis has been established[4]. Imaging techniques of hepatic involvement by AE commonly
reveal an ill-defined lesion of the liver parenchyma and
contrast computer tomography (CT) and magnetic resonance imaging (MRI) are considered to clearly demonstrate infiltrative structure and extension of the parasitic
tumour to adjacent structures[5-8]. In macroscopic sections
of the human liver the larval parasite usually exhibits an
alveolar (spongy) structure composed of numerous irregular vesicles with diameters between less than 1 and up
to 20 mm[9]. Biologically, the lesions behave like a slowgrowing liver cancer, without sharp boundaries between
the parasitic tissue and the liver parenchyma.
Publications on surgical procedures and results are
rare but essential, and prospective studies are not available because the incidence of the disease is low. According to current treatment guidelines, surgery should be
the first choice if the parasitic mass is resectable in toto[10].
Complete resections of the parasitic lesion can cure the
patient while available drugs are only parasitostatic[10-12].
Emerging clinical data indicate that the parasite’s geographic range has widened in recent years[13,14]. Growing
fox populations in Europe, especially in urban zones,
have drawn attention to a potentially increased infection
risk for humans with a phase lag of 10-20 years[15-17]. In
addition, since AE is not adequately considered as a differential diagnosis, the disease remains thus underdiagnosed in Europe[18].
We report on a 76-year old patient with AE of the
liver, who underwent a curative resection. Prior to resection the patient had an eventful course due to the
development of a postinterventional pseudoaneurysm
(aneurysm spurium) of the hepatic artery following a biopsy of the liver lesion. Interestingly, during surgery the
parasitic mass appeared typical for cystic echinococcosis
(CE) and revealed no infiltrations or extensive adhesions
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Figure 1 Radiological findings prior and after curative resection. A, B: Computed tomography of the abdomen displaying an extended tumour manifestation prior
to resection; C: Computed tomography of the abdomen following extended left hemihepatectomy; D-F: Computed tomography of the abdomen prior to resection. Arrows: possible extensive adhesions to adjacent pancreatic head and corpus. AE: Alveolar echinococcus tumour; P: Pancreas.

area of the diaphragm and cystic infiltration of the pancreatic head and corpus (Figure 1 D-F). The diagnostic
evaluation revealed no further extrahepatic manifestations. Hence, additionally to extended left hemihepatectomy, we considered a concomitant resection of the
pencreatic head and corpus.
During surgery the tumorous manifestation in the left
lobe of the liver was confirmed but, surprisingly, no infiltrative growth to neighboring structures was detectable.
Basically, we observed a gross tumor with multiple large
cystic structures that varied in size, i.e., a growth pattern
that is rather typical for CE. Further exploration revealed
no cystic adhesions to the diaphragm. After exploration
of the bursa omentalis, no infiltration of the pancreas
was notable either. No evidence for further extrahepatic
tumorous dissemination or lymph node metastases was
found. As the restriction of the tumour to the left liver
lobe was confirmed, we affirmed the indication for extended left hemihepatectomy with curative intent. The
situs was then suffused with cloths imbued in hypertonic
(10%) Sodium chloride (NaCl) solution. Subsequently the
isolation of the proper hepatic artery and the selective division of the left hepatic artery followed. After isolation
of the main trunk of the portal vein and the left portal
vein branch, the latter was divided. Then cholecystectomy was performed. After the left hepatic vein was divided, lobus caudatus (segment 1) was mobilized. Then, a
liver resection was completed without any intraoperative
complications. Parenchymal transection was performed
using an ultrasonic dissection device (cavitron ultrasonic
surgical aspirator, CUSA®). The caudate lobe did not appear to be infiltrated but to ensure an additional safety
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distance it was resected as well. The parenchymal resection was performed along the level of the middle hepatic
vein in direction to the gall bladder bed and then caudally
to the hepatic hilum. At the hilum the liver dissection
diverged to the left and then ended in the parenchymal
bridge leading to the caudate lobe. In the region of the
hilum the left hepatic duct was isolated and then selectively divided. After removing the left liver lobe and the
caudate lobe, the situs was rinsed with hypertonic NaCl
solution. A T-Drain was inserted in the main bile duct for
decompression and easy access cholangiography. During
the postoperative stay in the intensive care unit the patient did not develop any significant complications.
Based on the finding of multiple large cystic formations of the tumorous lesion an additional histological
evaluation was performed in a referral centre for pathology. There, the original diagnosis of hepatic AE was confirmed (Figure 2). In the postoperative course no signs of
insufficient liver function were notable. The conclusive
pathological result showed the parasitic tumour was entirely resected (Figures 1C and 3).
After a total postoperative hospitalization of 30 d the
patient was dismissed. The anti-infective drug treatment
with albendazole was maintained as long-term therapy.
The follow up visit 6 and 12 mo after resection revealed
normal liver function and no evidence for recurrent disease.

DISCUSSION
AE, caused by the larval (metacestode) stage of E. multilocularis, is found in the northern hemisphere and is a
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A

B

500 µm

Figure 2 Referral evaluations for diagnosis of alveolar echinococcosis.
A: The hematoxylin and eosin stain of paraffin sections displays the laminated
layer as a narrow band (long arrows). The germinal layer is marked by short
arrows; B: Periodic acid-Schiff (PAS) stain shows a strongly PAS-positive basophilic laminated layer displaying a bizarre narrow structural pattern. The long
arrows indicate the typical severe inflammatory process associated with the
characteristic tubular growth pattern of the parasite.

Figure 3 Histological findings after curative resection. Hematoxylin and
eosin stain of paraffin sections displaying two daughter cysts containing no vital
protoscoleces embedded in a larger lesion. Black arrows indicate avital protoscoleces.

the lesion was preoperatively performed. Usually, such a
diagnostic step is considered a contraindication in cases
of AE because of the risk of abdominal seeding and
anaphylaxis. Fortunately, the postinterventional iatrogenic pseudoaneurysm of the left hepatic artery could
be treated with success. Interestingly, the parasitic mass
showed a macroscopic pattern that appeared typical for
CE which is caused by the larval stage of the dog tapeworm, Echinococcus granulosus (E. granulosus). The cause of
this phenomenon remains for the most part unknown
but has been reported occasionally in historic reports.
Dual infection with E. granulosus and E. multilocularis could
have also been possible. Indeed, concomitant infections
with both echinococcal species have been reported in the
literature but in the present case the definite histology,
PCR results, serology, and immunohistology for specific
structural proteins were all clearly positive for E. multilocularis only[23]. Additionally, a major distinguishing factor between E. granulosus cysts and E. multilocularis is the
presence of an adventitial layer around the E. granulosus
metacestode. The histological evaluations did not detect
such a structure in the present case. Furthermore, despite
the expected extensive adhesions to the diaphragm and
pancreas seen by preoperative imaging, no such condition
or infiltration to neighboring structures could be confirmed, showing current limitations of modern imaging
techniques. All together this data indicate that in the current era diagnosis as well as assessment of extent of local
disease still remain a challenge for clinicians.
Recent investigations suggest that AE remains underreported and human infection can also occur in regions
with low overall parasite prevalence. Case reports from
regions remote from the areas of high prevalence may be
strong hints of new areas at risk[18,24]. In addition to the
high prevalence rates for AE in the southern geographic
regions of Germany, recent data suggest growing numbers of AE cases in neighboring European countries,
such as the Czech Republic. Some of these cases indicate
an autochthonous character of the infection[25,26]. Thus,
a possible enlargement of fox populations in the last decades as well as migration of infected animals might have

potentially fatal disease. The parasite is transmitted to humans by eggs of the helminth shed into the environment
by feces of foxes. Almost exclusively, the liver is affected[19]. Recent studies have shown that the endemic area
of E. multilocularis is larger than previously known and
has regionally expanded from rural to urban areas[20-22]. In
addition, increasing fox populations are associated with
higher infection risk in humans with a phase lag up to 20
years[15].
The macroscopic appearance of an echinococcal lesion is distinct in regard of its species and developmental
stage. While parasitic masses of CE ordinarily display a
typical structure of a single or multiple fluid-filled large
unilocular cysts that can reach monstrous dimensions,
AE preferentially exhibits metastasis and an infiltrative
growth to adjacent host tissues with a spongy structure
composed of numerous irregular small vesicles of several
millimeters. Thus, the surgical therapy for hepatic AE
conforms the operative principles established for malignant liver tumours, i.e., in toto removal of the tumour with
additional safety distance and tumour free resection margins[4].
Chemotherapy with benzimidazoles is the backbone
of the comprehensive treatment of AE and long-term
anti-infective drug treatment has been established in
many centres in Europe as well as in China[9]. In spite of
remarkable improvement of long term patient survival
after the introduction of anti-helmintic drug treatment,
this therapeutic modality proved to be mainly parasitostatic. Therefore, surgical resection represents the
therapy of choice for patients with operable lesions of
AE.
In the present report we have described the first case
of autochthonous infection with E. multilocularis in our
federal state of Saxony, Germany. The tumour masses
affected liver segments 2 and 3 and the patient received
a curative extended left hemihepatectomy. Due to a
suspected liver malignancy an interventional biopsy of
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been a possible source for infection in the current case.
In conclusion, we have here described the first autochthonous infection with E. multilocularis in Saxony,
Germany, providing the first evidence for a new geographical area at risk for the acquisition of AE. Albeit,
curatively treated with an extended left hemihepatectomy
the disease presented with uncommon findings and had
an eventful course, constituting a challenge for clinicians.
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Intracystic hemorrhage in a non-endometriotic mullerian
vaginal cyst
Michel E Rivlin, G Rodney Meeks, Mohamed A Ghafar, Jack R Lewin
nar epithelium and contain serous or mucinous fluid. If
the cyst contains blood it is thought to be due to the
presence of endometrial elements in the cyst wall. It is
then termed an endometrial cyst. We describe a simple
Mullerian vaginal cyst containing blood in which no endometrial tissue was found. No cause for the intracystic
hemorrhage was identified. We conclude that intracystic hemorrhage can occur in a simple Mullerian vaginal
cyst in the absence of endometrial components.
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Abstract
The commonest type of simple vaginal cyst is the Mullerian cyst. These are typically lined by columnar epithelium and contain serous or mucinous fluid. If blood
is found in the cyst, the source is usually due to the
presence of endometrial elements in the cyst wall. The
cyst is then termed an endometriotic cyst. In this case
report, we have described a woman with a symptomatic 3 cm upper vaginal cyst who underwent surgical
excision of the cyst. The cyst cavity was found to be
full of old dark blood and mucous, however the wall
contained no endometrial tissue and was lined by columnar epithelium which stained positive for mucous
with mucicarmine. No cause for the intracystic hemorrhage was identified. We conclude that intracystic hemorrhage can occur in a simple Mullerian vaginal cyst in
the absence of endometrial components.

INTRODUCTION
Vaginal cysts are relatively common and of these the
commonest type found in the upper vagina is the Mullerian cyst arising from paramesonephric duct remnants[1].
Mullerian cysts are usually lined by columnar endocervical-like cells but may be lined by endometrial or fallopian
type epithelium[2]. The cyst fluid has been described as
serous, mucinous or purulent-like[3]. We have not found a
reference to intracystic blood other than with the endometriotic cyst. We report a case of intracystic blood in a
Mullerian cyst lacking any endometrial component.

CASE REPORT
A 21-year-old nulliparous woman on oral contraceptives
presented with a 3-year history of a vaginal cyst which was
discovered on routine examination and was managed expectantly. Significant in her past history was a laparoscopy at
age 19 for pelvic pain with essentially normal findings other
than a 2 cm ovarian cyst which was biopsied and showed
ovarian stroma. There was no evidence of endometriosis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Vaginal cyst; Mullerian cyst; Endometriotic
cyst; Hemorrhagic cyst; Endometriosis
Core tip: The commonest type of simple vaginal cyst is
the Mullerian cyst. These are typically lined by colum-
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Cx
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Figure 1 Operative photograph showing vaginal cyst antero-lateral to the
cervix. C: Cyst; Cx: Cervix.

B

Figure 3 Operative photograph showing blood and mucus draining from
cyst after incision.

C

Figure 2 Pelvic ultrasound showing cyst separate from bladder. C: Cyst; B:
Bladder.

Figure 4 Photomicrograph showing cyst lining of tall columnar secretory
endocervical-like epithelium (HE, × 400).

She now felt that the cyst was causing discomfort with tampon use and intercourse sufficient for her to request its removal. A 3 cm cyst was seen on speculum examination in
the left vaginal fornix at the 2-o’clock position antero-lateral to the cervix (Figure 1). The remainder of the pelvic
examination was unremarkable. Pelvic sonogram noted
a 3 cm. Echogenic fluid filled simple cyst anterior to the
cervix with no connection to uterus or bladder (Figure 2).
The pelvic organs were otherwise normal. Renal sonography showed normal urinary tracts. At surgery, on entry
into the cyst cavity, 3 mL of dark old blood mixed with
mucus was drained (Figure 3).
The cyst wall was excised and on microscopy found
to be lined by columnar cells with intra-cytoplasmic mucus resembling endocervical epithelium (Figure 4).

pain and dyspareunia being the commonest complaints[2].
It is possible that the onset of symptomatology in our patient was related to the accumulation of blood in the cyst
cavity. The finding of old blood in a vaginal cyst is highly
suggestive of the presence of endometrial tissue in the cyst
wall. Endometriotic cysts are uncommon. There were 6 in
Evans series of 42 cases and 1 in Kondi-Pafitis series of
40 patients[1,3]. Endometriosis is defined as the ectopic
implantation of endometrial glands and stroma. As regards the diagnosis of endometriosis in the vaginal area,
2 of the following 3 findings must be seen: endometrial
glands, endometrial stroma and hemosiderin laden macrophages[2]. Distortion and destruction of the epithelium
by hemorrhage is often present and there may be evidence of endometriosis elsewhere[1].
Another vaginal lesion that may contain glandular
epithelium in the vagina is vaginal adenosis. This is attributed to incomplete replacement of vaginal columnar epithelium by squamous epithelium during embryogenesis.
This lesion is often found in diethylstilbestrol exposed
women and usually has a red grape-like mucosal appearance[2]. Another extremely rare condition, unilateral hematocolpos with ipsilateral renal agenesis was excluded
by the negative laparoscopic pelvic examination and the
sonographic demonstration of normal urinary tracts[4].

DISCUSSION
Focal ciliated cells were also seen but no Bartholin gland
tissue or vaginal adenosis was noted. Mucicarmine stain
for mucus was positive. The pathologic findings were
compatible with a diagnosis of a Mullerian cyst of endocervical type.
Vaginal cysts are usually asymptomatic and benign.
They do not require excision unless they cause problems,
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The absence of endometrial glands, stroma and hemosiderin laden macrophages in our patient excluded the
diagnosis of endometriosis and the clinical appearance
made the diagnosis of vaginal adenosis highly unlikely.
Therefore the finding of hemorrhage in our patients’
imple Mullerian cyst is difficult to explain. Possibly local trauma may have been a factor, however the cyst was
relatively avascular. It seems unlikely that endometrial
tissue was destroyed by hemorrhage as there was no evidence of fibrosis or scarring in the cyst wall, furthermore
laparoscopy 2 years prior, showed no evidence of pelvic
endometriosis. We conclude that intracystic hemorrhage
can occur in a simple Mullerian cyst in the absence of endometrial components.
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Core tip: Duodenal duplication cysts are rare congenital
anomalies that have been seldom reported in adults.
Most cases of duodenal duplication have been associated with pancreatitis or jaundice and few have been
reported as a cause of gastrointestinal hemorrhage.
We submit a case of duodenal duplication cyst causing
gastrointestinal hemorrhage. In rare cases, duodenal
duplication cysts may cause gastrointestinal bleeding
and must be included in the differential diagnosis.
Original sources: Ko SY, Ko SH, Ha S, Kim MS, Shin HM, Baeg
MK. A case of a duodenal duplication cyst presenting as melena.
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Abstract
Duodenal duplication cysts are benign rare congenital
anomalies reported mainly in the pediatric population, but seldom in adults. Symptoms depend on the
type and location and can present as abdominal pain,
distension, dysphagia or dyspepsia. They have been
reported to be responsible for duodenal obstruction,
pancreatitis and, in rare cases, gastrointestinal bleeding. We present a case of a duodenal duplication cyst
in a 43-year-old man presenting as melena. Initial gastroduodenoscopy and colonoscopy did not reveal any
bleeding focus. However, the patient began passing
melena after 3 d, with an acute decrease in hemoglobin
levels. Subsequent studies revealed a duplication cyst
in the second portion of the duodenum which was surgically resected. Histology revealed a duodenal duplication cyst consisting of intestinal mucosa. There was no
further bleeding and the patient recovered completely.
In rare cases, duodenal duplication cysts might cause
gastrointestinal bleeding and should be included in the
differential diagnosis.
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INTRODUCTION
Duplication cysts are rare congenital anomalies of the
gastrointestinal (GI) tract. Duodenal duplication cysts
are extremely rare, representing only 2%-12% of GI
tract duplications[1]. Most duplication cysts are detected
in children and fewer than 30% of all duplications are
diagnosed in adults[2]. They are difficult to diagnose, as
the presenting symptoms are nonspecific and are closely
related to the type, size and location of the lesion[1]. We
report a rare case of duodenal duplication with duodenoduodenal intussusception presenting as GI bleeding.

CASE REPORT
A 43-year-old man was admitted to the emergency department complaining of melena. He had complained of
recurrent burning, nonradiating upper abdominal pain,
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usually lasting for several minutes, irregular in nature and
relieved by taking food since childhood. Ten years previously, he had been diagnosed with a gastric ulcer and had
taken medications for 1 year.
His vital signs upon admission were a blood pressure
of 120/80 mmHg and a heart rate of 105 beats/min.
Initial laboratory studies revealed a hemoglobin level of
9.7 g/dL (normal range, 14-18 g/dL), hematocrit 28.8%
(normal range, 42.0%-52.0%) and mean red corpuscular
volume 88.4 fL (normal range, 80-94 fL). A nasogastric
tube was inserted, but no blood was aspirated.
An initial gastroduodenoscopy showed no evidence
of active bleeding or obvious focus. A colonoscopic examination was unremarkable, except for the presence of
internal hemorrhoids. After a blood transfusion of 220
mL packed red blood cells, his hemoglobin level rose to
10.3 g/dL and there was no clinical evidence of further
bleeding.
On the third day of hospitalization, the patient passed
about 200 mL of melena and his hemoglobin levels fell to
7.6 g/dL. Gastroduodenoscopy revealed fresh blood oozing without a definite bleeding focus in the second portion of the duodenum. As there was no obvious bleeding
focus, a high-resolution computed tomography (CT) scan
of the abdomen was done. It revealed a circumferential
cystic lesion in the proximal duodenum arising from a
duodenoduodenal intussusception (Figure 1). As the
patient did not have any symptoms except for melena
and physical examinations did not reveal any palpable
sausage-shaped abdominal mass suggestive of intussusception, an upper GI series was done. This demonstrated
a large elongated sac-like 10 cm long mass in the second
and proximal third portion of the duodenum (Figure
2). The junction of the first and second portions of the
duodenum, where the mass began, was narrowed locally
and the second portion of the duodenum was enlarged.
This feature suggested a large elongated communicating
duplication cyst (about 10 cm long) in the second and
proximal third portion of the duodenum with duodenoduodenal intussusception.
As rare cases of GI cysts with malignancies have been
reported in the literature, bleeding from a cancer could
not be ruled out. Because of the recurrent bleeding
symptoms and the possibility of a cancer being present,
we chose surgical resection. This revealed a mass attached
to the second and third portion of the duodenum. After
duodenotomy, the cyst was opened and blood clots were
found in its cavity. Subtotal resection of the cyst was
done followed by primary closure of the duodenum. A
macroscopic examination showed an irregular, flat mass
measuring 4 cm × 4 cm × 0.5 cm, covered with intestinal
mucosa and with hemorrhagic contents (Figure 3). Microscopy revealed showed the cyst wall to be composed
of two mucosal layers sharing a common muscle layer
(Figure 3). The patient had an uneventful recovery and
was discharged 12 d later. Follow-up visits at our outpatient clinic have revealed no sign of further GI bleeding.
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Figure 1 Computed tomography image. A: A high resolution computed tomography image of the abdomen reveals a circumferential cystic lesion (arrow)
in the vicinity of the second part of the duodenum; B: Upper gastrointestinal
series showing an large elongated sac-like mass (about 10 cm in length, arrow)
arising from the second and proximal third portion of the duodenum.

DISCUSSION
GI duplication cysts are rare congenital anomalies formed
during the embryonic development of the alimentary
tract. They are defined by a smooth muscle coat, an intimate attachment to the native GI tract and a GI mucosal
lining[3]. They can occur anywhere along the GI tract,
with varying types, shapes and sizes. GI duplication cysts
are most commonly found in the distal ileum, followed
by the esophagus, colon and jejunum[4].
Duodenal duplication cysts are among the rarest of
all intestinal duplications. Most are located in the second
or third portion of the duodenum. The cysts are usually
filled with clear fluid, but might contain gallstones, bile
or pancreatic fluid depending on communication with
the biliary or pancreatic systems[5]. Most are diagnosed
in childhood, with diverse, nonspecific clinical presentations[6]. The most common symptoms reported are abdominal pain and nausea/vomiting. The most common
complication is pancreatitis, reported in up to 53% of patients. Other manifestations such as intussusceptions, infection or weight loss have also been reported[1]. Though
rare, GI bleeding can result from peptic ulceration of the
ectopic gastric mucosa within the cyst and be a cause of
unexplained GI bleeding[5]. The bleeding can be painless,
brisk and life threatening, as shown in our patient. The
bleeding in our case was made more interesting by the
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Figure 2 Gross specimen of the excised duodenal duplication cyst.

Figure 3 Histology of the duplication cyst showing two mucosal layers
sharing a submucosal layer with muscular layer. Some of the mucosa are
comprised of duodenal mucosa and the majority are jejunal mucosa (hematoxylin and eosin stain, × 40).

fact that histology did not reveal any ectopic gastric mucosa within the cyst, contrary to previous reports[1,7,8].
The diagnosis of duodenal duplication cysts is difficult. The site of origin, such as an intraluminal or intramural position, and the presence or absence of luminal
communication has to be taken into account. If the cyst
is intraluminal, differentiation must be made between
a pedunculated neoplastic lesion or a duodenal diverticulum. In the case of an intramural mass, a distended
duodenal duplication has to be differentiated from other
cystic masses belonging to the duodenal-choledochalpancreatic area such as cystic dystrophy of the duodenal
wall, choledochal cyst, pseudocysts, cystic tumors of the
pancreas, cystic lymphangiomas, or mesenteric cysts. An
empty duodenal duplication shows a solid structure and
has to be differentiated from neoplastic or inflammatory
duodenal or pancreatic lesions[9].
The preoperative diagnosis of duodenal duplications
is often inaccurate. Diagnosis is usually done using imaging modalities such as ultrasonography or CT scans. On
ultrasonography, duodenal duplication is seen as having
an echogenic inner mucosa surrounded by a hypoechoic
outer muscular layer[4]. CT scans often reveal a cystic
mass associated with the alimentary tract and is more useful in demonstrating the precise anatomical relationship
between the cyst and surrounding structures[4]. Magnetic
resonance images as well as endoscopic ultrasonography
allow us to suspect duplications and are useful in evaluating upper GI tract masses[3,9]. On contrast CT series of
the GI, duodenal duplication cysts can present as smooth
submucosal or extrinsic masses, or as oval filling defects
in the duodenum, as can be seen in our case. In case of
bleeding, the most sensitive tool is gastroduodenoscopy,
which can locate the bleeding duplication in the duodenum[8]. However, all modalities allow us only to suspect
the presence of an abnormal lesion, and diagnostic confirmation is possible only after resection.
Treatment of duodenal duplication has classically involved surgical resection. However, cases of endoscopical
treatment have been reported, especially in cases where
the duplication is in close proximity to the adjacent structures such as the major duodenal papillae[10]. In our case,
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endoscopical treatment was not possible because the
duplication was not visible by endoscopy, leading to the
need for surgical excision. Treatment of asymptomatic
cases remains controversial. However, as neoplasms have
been reported within duodenal duplication cysts, surgical
resection must be considered[1].
In conclusion, duodenal duplication cysts are rare
congenital anomalies that are seldom reported in adults.
Clinical presentations are diverse, but there are a few
reports of GI bleeding. Here we report a case of a duodenal duplication cyst with overt GI bleeding and suggest
that such cysts should be considered in cases of undiagnosed GI bleeding.
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toma is included in the differential diagnosis of splenic
mass-like lesions, although it is a benign and very rare.
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INTRODUCTION
Splenic hamartoma is a rare benign vascular proliferative
neoplasm characterized by CD8 immunopositivity of the
vascular endothelial lining cells[1]. It is composed of an
anomalous mixture of normal splenic elements, such as
red and white pulp[2]. Since the first case of splenic hamartoma was described by Rokitansky[3], more than 150
cases have been reported, with an incidence of 0.024%
to 0.13% given in a review of autopsies[4]. Most cases are
often discovered incidentally at autopsy or when evaluating images for other reasons[1]. Splenic hamartoma has
also been called splenoma, accessory spleen in spleen,
congenital malformation and hyperplastic nodule[1,5]. Although splenic hamartoma is benign, it is important to
differentiate it from splenic malignancies, including metastatic tumors[1,6]. We report a rare case of splenic hamartoma found incidentally while evaluating the effects of a
traffic accident in a 63-year-old woman.

Abstract
Splenic hamartoma is a rare benign malformation,
composed of an anomalous mixture of normal splenic
elements, often found incidentally while working up
other complaints or at autopsy. A splenic mass was incidentally found while evaluating the effects of a traffic
accident in a 63-year-old woman. Abdominal computed
tomography revealed a well-defined splenic mass with
rim enhancement. The patient underwent splenectomy.
The resected spleen contained a well-defined mass lesion measuring 3.5 cm × 3.0 cm. Microscopic examination revealed disorganized slit-like vascular channels
lined by plump endothelial cells without atypia. The
cells lining the vascular channels were positive for CD8,
CD31, CD34 and vimentin. Endothelial cells that are
positive for CD8 are a key feature that differentiates
hamartoma from other vascular lesions of the spleen.
Although this tumor is very rare, it must be included in
the differential diagnosis of splenic mass-forming lesions.

CASE REPORT
A 63-year-old woman visited our hospital for further
evaluation of a splenic mass found incidentally during the
evaluation of the consequences of a traffic accident. She
had a ten year history of diabetes mellitus. Laboratory examinations were unremarkable. On physical examination,
there was no palpable mass in the abdomen. Abdominal
computed tomography (CT) revealed a homogeneous

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: It is important to consider that splenic hamar-
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Figure 1 Abdominal computed tomography scan revealing a homogeneous round splenic mass with rim enhancement.

Figure 2 A well-defined homogeneous red-tan mass can be seen on the
cut surface compressing the adjacent normal splenic parenchyma.

round mass with rim enhancement in the splenic parenchyma (Figure 1). Radiologically, the possibility of a metastatic cancer of unknown origin or splenic hemangioma
was suspected. However, there was no evidence of primary malignancy on gastroscopy, colonoscopy, abdominal ultrasonography and positron emission tomography
(PET)-CT. PET-CT findings suggested a benign splenic
tumor. The patient underwent a laparoscopy-assisted
splenectomy.
The resected spleen measured 8 cm × 5 cm and the
outer surface was unremarkable. The cut surface revealed
a well-defined homogeneous red-tan mass of 3.5 cm ×
3.0 cm. The mass was a round, well-circumscribed, unencapsulated bulging nodule compressing the adjacent
normal splenic parenchyma (Figure 2). There was no evidence of hemorrhage or necrosis. Microscopically, the
vague nodular tumor contained haphazardly arranged
small slit-like vascular spaces enclosing red blood cells.
The vascular spaces were lined with plump endothelial
cells without atypia and the intravascular areas enclosed
focal lymphoid aggregates with a connecting network
of fibrosis. The tumor was well demarcated from the
adjacent normal spleen and the surrounding normal parenchyma was focally compressed. There was no fibrous
capsule and the histology of the surrounding spleen was
unremarkable, consisting of red and white pulp. Immunohistochemically, the lining endothelial cells of the vascular channels were positive for CD8, CD31, CD34 and
vimentin (Figure 3). The scattered stromal macrophages
were CD68-positive, whereas the cells lining the vascular
spaces were CD68-negative. The final pathological diagnosis was a splenic hamartoma. After the operation, the
7 mo follow-up period was uneventful.

or systemic symptoms. The common presenting clinical
manifestations are splenomegaly, palpable mass, spontaneous rupture, anemia, thrombocytopenia and digestive
symptoms, including loss of appetite and abdominal
pain[1,7]. A strong association between splenic hamartomas and solid and hematological malignancies, including
thymomas, squamous cell carcinomas and renal cell carcinomas, has been reported and rare cases of splenic hamartoma also occur, associated with tuberous sclerosis[1,5].
Recently, Wang et al[7] described the radiological features of splenic hamartomas on ultrasonography (US),
color Doppler imaging, CT and magnetic resonance imaging (MRI). Most are hyperechoic solid masses relative
to the adjacent normal splenic parenchyma on US. On
color Doppler imaging, there is evidence of increased
blood flow resulting from hypervascularity. On CT imaging, the hamartomas appear as isodense or hypodense
solid masses relative to the adjacent normal splenic
parenchyma. Cystic changes and combined calcification
are regarded as the characteristic CT findings. MRI findings differ depending on whether the tumor is fibrous or
non-fibrous. Most splenic hamartomas are isointense in
T1-weighted MRI and heterogeneously hyperintense in
T2-weighted MRI.
According to the review literature[1,7], splenic hamartomas present as solitary or multiple lesions forming round, well-circumscribed, unencapsulated bulging
nodules compressing the adjacent normal splenic parenchyma. The tumors vary in size with a median size of
5 cm and a maximum of 20 cm. They are of two histological types: a white pulp type and a red pulp type. The
white pulp type is composed of lymphoid tissue and the
red pulp type is composed of an aberrant complex of
sinuses. Most tumors are a mixture of the two subtypes.
The characteristic histological features are disorganized
vascular channels lined by plump endothelial cells. The
lining cells of the vascular channels are typically positive
for CD8, CD31, CD34, factor Ⅷ-related antigen and vimentin[5,8].
The origin of splenic hamartomas is still controversial. Some consider them to be congenital malformations
of the splenic red pulp, others to be neoplasms of the

DISCUSSION
In this report, we describe a rare and interesting case of
splenic hamartoma, which was found incidentally during
the evaluation of a traffic accident. More than 80% of
such cases are asymptomatic and found incidentally at
autopsy or during image evaluation for other reasons[5].
Approximately 20% of the cases present with primary
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Figure 3 Pathological findings: Hematoxylin-eosin staining and immunohistochemical stainings. A: The tumor contains haphazardly arranged small slit-like
vascular spaces lined by plump endothelial cells; B: The endothelial cells lining the vascular channels are positive for CD8; C: CD31; D: Vimentin.

splenic red pulp or post-traumatic reactive lesions[2,9].
They have also been seen as acquired proliferative processes, with documented cases associated with hematological malignancy[6]. The main differential diagnosis
includes other vascular tumors and solid mass-forming
lesions of the spleen. Hemangioma, littoral cell angioma,
lymphangioma, hemangioendothelioma, sclerosing angiomatoid nodular transformation and angiosarcoma are
included in the pathological differential diagnosis[1]. The
radiological differential diagnosis includes inflammatory myofibroblastic tumor, lymphoma and metastatic
tumors[7]. Splenectomy is also important in patients with
an incidentally discovered mass in the spleen when a malignant tumor cannot be ruled out. Splenic hamartoma
with systemic or primary symptoms is rare but often
associated with hematological disorders, which can be
cured by splenectomy[10].
In conclusion, splenic hamartoma is a benign vascular proliferative lesion with the characteristic CD8 positive immunophenotype of the lining endothelial cells.
Although this tumor is very rare, it must be included in
the differential diagnosis of splenic mass-forming lesions.
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ring cells. Although transvaginal US is undoubtedly the
method of choice to evaluate ovarian tumors, abdominal US and CEUS can provide key diagnostic elements,
supporting clinicians in the first steps of the diagnostic
work-up of abdominal and pelvic masses.
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Core tip: Transvaginal ultrasonography (TV-US) is the
method of choice to evaluate ovarian tumors, but abdominal US enables to detect masses in both upper
and lower abdomen, providing useful information when
Krukenberg tumor is suspected. Moreover, contrastenhanced US (CEUS) can be immediately performed
to define the microvascularisation of the lesions, and
the presence of arterial enhancement followed by
wash-out in the venous phase is strongly suspicious of
malignancy. US and CEUS can provide key diagnostic
elements, supporting clinicians in the first steps of the
diagnostic work-up of abdominal and pelvic masses.

Abstract
We report a case of Krukenberg tumor of gastric origin
with adnexal metastasis, in which ultrasonography (US)
and contrast-enhanced US (CEUS) played a key diagnostic role. An 64-year-old female patient was referred
to our department for abdominal pain, nausea and
ascites. US examination was performed as first line
diagnostic imaging approach, confirming the presence
of ascites and detecting marked thickness of the gastric wall and a right adnexal mass. CEUS was immediately performed and showed arterial enhancement
followed by wash-out in the venous phase of both the
gastric wall and the adnexal mass, suggesting the diagnosis of gastric cancer with right adnexal metastasis
(Krukenberg syndrome). The patient underwent USguided paracentesis and esophagogastroduodenoscopy
that showed linitis plastica. Cytologic examination of
the peritoneal fluid revealed the presence of signetring cells, and histologic examination of the specimen obtained by endoscopic biopsy showed primary
gastric mucus-producing adenocarcinoma with signet-
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INTRODUCTION
Krukenberg tumor is defined as metastatic ovarian adenocarcinoma originating from a primary tumor of the
gastrointestinal tract and showing typical mucin-filled
signet-ring cells[1-4]. Sometimes, metastatic ovarian tumors are detected before the primary lesion is diagnosed.
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Figure 1 Oblique sonogram. A: Epigastric region showing diffuse thickening of the gastric wall with the pattern of pseudokidney; B: The right adnexal region showing an inhomogeneously hyperechoic mass with irregular borders and ascites (arrow).

phase and marked wash-out in the venous phase (Figure
2C and D). Based on both US and CEUS findings, the
diagnosis of gastric cancer with right adnexal metastasis
(Krukenberg syndrome) was inferred, and the patient
underwent US-guided paracentesis for cytological examination and esophagogastroduodenoscopy (EGDS). Cytologic examination of the peritoneal fluid documented
the presence of signet-ring cells, and EGDS showed
stiffness and thickening of the gastric mucosal folds with
mosaic pattern and multiple nodular lesions suggestive
of linitis plastica (Figure 3). Endoscopic biopsy revealed
poorly differentiated primary gastric mucus-producing
adenocarcinoma with signet-ring cells (Figure 4).

Transabdominal ultrasonography (US) and trasvaginal
US are used as first-line diagnostic techniques to evaluate
most pelvic masses. However, their accuracy in differentiating benign from malignant masses is considered low,
and further imaging techniques, such as computed tomography (CT) and magnetic resonance imaging (MRI),
are usually necessary to obtain a reliable diagnosis.
We report a case in which transabdominal US and
contrast-enhanced US (CEUS), performed as first diagnostic investigations, played a key role in the diagnostic
work-up, promptly suggesting the correct diagnosis of
Krukenberg tumor and its origin from a gastric cancer.

CASE REPORT

DISCUSSION

An 64-year-old female patient was admitted to our department for abdominal pain and nausea. Physical examination suggested the presence of ascites, and the
patient underwent abdominal US. US examination was
performed with a real-time sonography system equipped
with a 3.5-5.0 MHz convex transducer (Mylab 70 XVG;
Esaote Medical Systems, Genova, Italy). US scans confirmed the presence of ascites, showed marked thickness
of the gastric wall with the typical target pattern defined
as “pseudokidney” (Figure 1A), lymph-node enlargement nearby the pancreas and aorta, and bilateral hydronephrosis. US examination was extended to the lower
abdomen, and a 6 cm × 2.5 cm inhomogeneously hyperechoic mass with irregular borders was detected in the
right adnexal region (Figure 1B). The patient immediately underwent contrast enhanced ultrasonography (CEUS)
to better define the vascularisation of both the adnexal
lesion and gastric wall. CEUS was performed with a low
mechanical index contrast-specific nonlinear technique
(CnTI, Esaote, Genova, Italy), and an 8 microliters/mL
solution of sulfur hexafluoride microbubbles stabilized
by a phospholipid shell (SonoVue®, Bracco, Milan, Italy)
was used as US contrast agent. After intravenous injection of a bolus of 2.4 mL of SonoVue, the adnexal mass
showed inhomogeneous contrast enhancement in the
arterial phase followed by moderate wash-out in the
venous phase (Figure 2A and B). The gastric wall had
similar CEUS behavior, with enhancement in the arterial

WCCR|www.wjgnet.com

Krukenberg tumors are metastatic ovarian tumors from
primary lesions in the gastrointestinal tract, particularly
from carcinomas of the colon and stomach. The term
“Krukenberg tumor” has been used either as a broad
term to indicate all metastatic tumors to the ovaries or to
describe just metastatic tumors from the gastrointestinal
tract containing the typical signet ring cell with intracellular mucin[1-4]. The presence of ovarian metastases represents a poor prognostic sign, and a prompt aggressive
therapy is beneficial for both quality of life and symptom
relief. US is usually used as the first imaging approach
to evaluate pelvic masses[5,6]. However, although it can
reliably differentiate cystic lesions from solid masses,
CT and MRI are considered the techniques of choice
to characterize ovarian tumors[7,8]. Moreover, gastrointestinal endoscopic examinations are needed to identify
the primary tumor. To the best of our knowledge, this is
the first case of Krukenberg syndrome inferred on the
basis of US and CEUS findings. Low mechanical index
CEUS with second generation US contrast agents is a
well established technique for the characterization of
liver tumors as well as for the differential diagnosis between benign and malignant lesions of other abdominal
organs such as the kidney and pancreas. In particular, the
presence of wash-out in the late venous phase is considered strongly suspicious of malignancy. Conversely, data
about the role of CEUS in the characterization of pelvic

129

February 8, 2014|First Edition|

Tombesi P et al . Contrast-enhanced ultrasonography in Krukenberg tumor
0A

0B

5

5

10

10

C

D

Figure 2 Contrast-enhanced ultrasonographyscans focused. A: Inhomogeneous contrast enhancement in the arterial phase on the adnexal mass; B: Wash-out
in the late venous phase on the adnexal mass; C:Contrast enhancement in the arterial phase on the stomach (arrow); D: marked wash-out in the late venous phase
on the stomach.

Figure 3 Esophagogastroduodenoscopy image showing thickening of the
gastric mucosal folds with mosaic pattern and multiple nodular lesions
suggestive of linitis plastic.

Figure 4 Histopathologic specimen showing glands lined by atypical
mucin-secreting epithelium set in a richly cellular stroma (hematoxylineosin stain, × 20).

masses are still lacking in literature. Some preliminary
reports suggested that CEUS can differentiate invasive
ovarian tumors from benign and borderline tumors but
it is not reliable in differentiating benign from borderline
tumors[9]. Even though US and CT findings of Krukenberg tumor are quite indistinguishable from those of
primary ovarian cancer, the detection of a solid or mixed
cystic ovarian mass accompanied with a suspicious gastrointestinal mass should be regarded as a metastatic tumor until proven otherwise. In our patient, US detected
both the adnexal mass and thickening of the gastric wall
with “pseudokidney” pattern. CEUS documented the
presence of contrast enhancement in the arterial phase

followed by wash-out in the late venous phase in both
the ovarian mass and gastric wall that is the typical
CEUS behavior of malignant lesions of the liver and
other abdominal organs. Based on these findings, gastric cancer with metastatic ovarian spread was strongly
suspected, and the patient was promptly referred for
EGDS, which yielded the definitive diagnosis of gastric
adenocarcinoma. Moreover, US-guided paracentesis
documented the presence of signet-ring cells in the ascitic fluid, suggesting the peritoneal spread of the gastric
cancer.
If confirmed by further reports, our observation could
be of some interest in the diagnostic work-up of inciden-
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tal adnexal masses. Although transvaginal sonography is
undoubtedly the method of choice to evaluate ovarian
tumors, transabdominal US allows to extent the examination throughout the abdomen to search for primary
tumors in other organs, and CEUS enables to depict
the vascular pattern of the lesions. In our opinion, such
capabilities could play some useful role when a metastatic
disease is suspected.

5
6
7
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Malignant pheochromocytoma: Hepatectomy for liver
metastases
Tomohide Hori, Kentaro Yamagiwa, Tadataka Hayashi, Shintaro Yagi, Taku Iida, Kentaro Taniguchi,
Yoshifumi Kawarada, Shinji Uemoto
adrenaline and vanillylmandelic acid levels increased,
but adrenaline and dopamine levels stayed within the
normal range. Preoperative liver imaging revealed
multiple metastases in all segments except segment
4. Percutaneous transhepatic portal vein embolization
(PTPE) of the right and lateral branches of the portal
vein was performed. The functional liver volume of
segment 4 increased after PTPE. Right hepatectomy,
lateral segmentectomy and partial resection of segment 1 were performed 10 mo after the initial surgery.
Intraoperative ultrasonography detected two small tumors in segment 4, which were treated with intraoperative microwave coagulation therapy. Noradrenaline
levels normalized immediately after the second hepatectomy. As there was increased telomerase activity
in the resected specimen, she received adjuvant chemotherapy. She remained in good health for 2 years.
However, further metastases eventually occurred and
she subsequently died due to a brain hemorrhage.
Hepatectomy may be a therapeutic option for reduction of tumor mass in pheochromocytoma with liver
metastases.
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Abstract

Key words: Malignant pheochromocytoma; Liver metastasis; Mass reduction; Percutaneous transhepatic portal
vein embolization; Hepatectomy

Malignant pheochromocytoma accounts for approximately 10% of pheochromocytoma cases. The main
site of distant metastasis is the liver. Hypertensive
crisis due to catecholamine oversecretion is potentially
fatal. We present a case of malignant pheochromocytoma with multiple liver metastases. A 60-year-old
female with repeated hypertensive episodes was diagnosed with malignant pheochromocytoma. She underwent a left adrenalectomy and partial hepatectomy
with resection of segment 6. Catecholamine levels remained high after surgery and she received repeated
cycles of chemotherapy. Four months after surgery,
multiple liver metastases were detected. In spite of
ongoing chemotherapy, catecholamine levels eventually became uncontrollable. Serum and urine norWCCR|www.wjgnet.com
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Surg 2013; 5(11): 309-313 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v5/i11/309.htm DOI: http://dx.doi.
org/10.4240/wjgs.v5.i11.309

INTRODUCTION
Pheochromocytoma is an endocrine tumor. Malignant
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Figure 1 Serum catecholamine
levels before and after treatments. Serum catecholamine
levels are shown in relation to
surgery, chemotherapy and preoperative percutaneous transhepatic portal vein embolization. The
shaded area represents the normal
range (100-450 pg/mL). PTPE:
Percutaneous transhepatic portal.
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was diagnosed with malignant pheochromocytoma. She
underwent a left adrenalectomy and partial hepatectomy
with resection of segment 6. Since her catecholamine
levels stayed high after surgery, she received repeated
cycles of chemotherapy (5-FU, cisplatin and epirubicin,
followed by cyclophosphamide, vincristine and dacarbazine) (Figure 1). Four months later, multiple liver
metastases were detected (Figure 2). Even with ongoing
cycles of chemotherapy (cyclophosphamide, vincristine
and dacarbazine), catecholamine levels eventually became uncontrollable. She was admitted to our institution
for surgical therapy. Angio-computed tomography and
magnetic resonance imaging findings were consistent
with liver metastases, with the tumors showing uptake
on meta-iodobenzylguanidine scintigraphy. Serum and
urine levels of noradrenaline and vanillylmandelic acid
increased, but adrenaline and dopamine levels stayed
within the normal range. As preoperative imaging studies
revealed multiple metastases in all liver segments except
segment 4, PTPE of the right and lateral branches of the
portal vein was performed. The functional liver volume
of segment 4 increased after PTPE (Figure 3). She underwent a right hepatectomy with lateral segmentectomy
and partial resection of segment 1 (Spiegel lobe) at 10
mo after her initial surgery (Figure 4A). Intraoperative
ultrasonography detected two small nodules in segment
4, which were treated with intraoperative microwave
coagulation therapy (Figure 4B). Intraoperative examination did not detect tumor in the right adrenal gland.
Histopathological examination of the surgical specimens
was consistent with pheochromocytoma (Figure 5A).
The patient’s noradrenaline level normalized immediately
after the second operation. Telomerase activity in the
resected tumor, measured by a modified telomeric repeat
amplification protocol, was clearly elevated (Figure 5B).

Figure 2 Angio-computed tomography findings. Preoperative image study
revealed multiple liver metastases (white arrows) except for segment 4. She
underwent the partial hepatectomy of segment 6 at initial surgery (white dotted
circle).

pheochromocytoma is diagnosed if a distant metastasis
is detected, which occurs in approximately 10% of cases.
Hence, pheochromocytoma is commonly called a “10%
disease”. Hypertension due to the oversecretion of catecholamines may be fatal[1,2]. The main site of distant metastasis is the liver. We present a case of malignant pheochromocytoma treated by hepatectomy to reduce tumor
mass. To our knowledge, this is the first case of aggressive hepatectomy for liver metastases requiring preoperative percutaneous transhepatic portal vein embolization
(PTPE).

CASE REPORT
A 60-year-old female with repeated hypertensive episodes
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Figure 3 Changes in functional hepatic volume after percutaneous transhepatic portal vein embolization. The angio-computed tomography findings (A),
technetium-99m diethylenetriamine pentaacetic acid galactosyl human serum albumin scintigraphy for asialoglycoprotein receptor (B) and the functional hepatic volume (C) were shown in each lobe/segment before and after percutaneous transhepatic portal vein embolization. Functional hepatic volume of each lobe/segment was
calculated as a percentage of whole liver volume. PTPE: Percutaneous transhepatic portal.

She received adjuvant chemotherapy (5-FU, cisplatin and
epirubicin) and was able to return to her normal physical
and social activities. She remained in good health for 2
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years after the second operation. However, she eventually developed further distant metastases. The metastatic
tumors enlarged and catecholamine levels increased in
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A

B

Figure 4 Intraoperative findings. A: She underwent right hepatectomy with lateral segmentectomy and partial resection of segment 1. B:
Intraoperative ultrasonography detected two small
nodules in segment 4, which were treated with
intraoperative microwave coagulation therapy.

Needle

Cut surface

Liver metastasis of segment 4
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port documented that the expression of telomerase activity clearly suggests malignant behavior of the component
cells[3]. We speculate that analysis of telomerase activity
in the biopsy or resected specimens may predict the disease course and may be useful for deciding therapeutic
strategies, including surgical procedures and postoperative therapy. We understand that liver metastasis should
be considered as the systemic disease. We speculate that
more aggressive adjuvant chemotherapy will be required
in cases with increased telomerase activity, even in the
pheochromocytoma without distant metastasis.
Pheochromocytoma may lead to a fatal hypertensive
crisis during anesthesia and other stresses[5]. Surgery to
resect tumors can cause unexpected oversecretion of catecholamines and severely raise systolic blood pressure[2,5,6],
and it is important to try to avoid such hypertension. In
our institution, the drainage vein (i.e., the adrenal vein) is
ligated as soon as possible during surgery, followed by ligation of the adrenal artery. We suggest that this isolation
technique is useful for the prevention of hypertension
and in this case, systolic blood pressure stayed less than
200 mmHg.
Close follow-up is crucial for adequate induction of
additional therapies after surgery[2,3]. In our institution,
catecholamine levels are checked monthly and image
studies are scheduled every three months. In this case, we
followed this patient more closely, based on the expression of telomerase activity. Malignant potential based on
the expression of telomerase activity may be informative
for the follow-up schedule in each case.
The fatal manifestation of pheochromocytoma is hypertension due to the oversecretion of catecholamines[1,2].
Current therapies for pheochromocytoma and close longterm follow-up can result in good survival rates[6-8], even
although patients with recurrence eventually die due to
hypertensive crisis. The liver is the most common site of
pheochromocytoma metastasis. Safe techniques for extended hepatectomy and preoperative PTPE are well established. Hepatectomy is a therapeutic option for reduction of tumor mass in patients with liver metastases, even
if preoperative PTPE is required for postoperative safety,
and may prolong survival or the symptom-free period.

A
Hematoxylin and eosin x 400

B
50 bp

36 bp

Liver tissue

Standard

Metastatic
pheochromocytoma

Figure 5 Histopathological finding and telomerase activity in the resected
tumor. A: Histopathological examination of the surgical specimens was consistent with pheochromocytoma; B: Real-time polymerase chain reaction clearly
revealed increased telomerase activity (arrow) in the resected tumor tissue
compared with liver tissue.

spite of ongoing cycles of chemotherapy (cyclophosphamide, vincristine and dacarbazine). She finally died due
to a brain hemorrhage triggered by a hypertensive crisis 3
years after the second operation.

DISCUSSION
Pheochromocytoma is an endocrine tumor arising from
the chromaffin cells of the adrenal medulla[1]. Distant
metastasis occurs in approximately 10% of cases, resulting in a diagnosis of malignant pheochromocytoma. It is
important to consider the possibility of malignant disease
even if imaging only detects a primary tumor, but it is
difficult to predict malignant potential[3,4]. A previous reWCCR|www.wjgnet.com
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Core tip: Malignant peritoneal mesothelioma is a rare
aggressive tumor of the peritoneum. We performed
laparoscopy which showed specific laparoscopic findings, and the pathological findings of the biopsy specimen led to the diagnosis. This case was associated with
umbilical hernia and umbilical metastasis, which is also
called as Sister Mary Joseph’s nodule.
Original sources: Tsuruya K, Matsushima M, Nakajima T, Fujisawa M, Shirakura K, Igarashi M, Koike J, Suzuki T, Mine T. Malignant peritoneal mesothelioma presenting umbilical hernia and Sister
Mary Joseph’s nodule. World J Gastrointest Endosc 2013; 5(8):
407-411 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v5/i8/407.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i8.407

Abstract

INTRODUCTION

Malignant peritoneal mesothelioma is a rare aggressive tumor of the peritoneum. An increasing number
of malignant mesothelioma cases have been reported
in recent years. We report here a very rare case of
malignant peritoneal mesothelioma with both umbilical
hernia and umbilical metastasis which is also called Sister Mary Joseph’s nodule. We performed laparoscopy
which showed specific laparoscopic findings, and the
pathological findings of the biopsy specimen led to the
diagnosis. This case was associated with umbilical hernia which could be induced by massive ascites. A newly
developed abdominal hernia should be noted as a primary symptom of malignant peritoneal mesothelioma,
as shown in the present case.

Malignant mesothelioma is arising from the mesothelium
lining of a body cavity and is associated with asbestos
exposure. An increasing number of malignant mesothelioma cases have been reported in recent years. In malignant peritoneal mesothelioma, abdominal hernias are a
common complication, probably due to massive ascites
accompanying the disease. Most are inguinal hernias but
the development of an umbilical hernia is very rare. Umbilical metastasis, which is also called Sister Mary Joseph’s
nodule, is a rare complication of malignant peritoneal mesothelioma. We are reporting a very rare case of malignant
peritoneal mesothelioma with both umbilical hernia and
umbilical metastasis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Malignant peritoneal mesothelioma; Umbilical hernia; Sister Mary Joseph’s nodule; Umbilical metastasis; Laparoscopy

A 64-year-old man visited our hospital for further examination of a moderate amount of ascites and multiple
peritoneal masses observed during an annual health
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Figure 1 Abdominal ultrasonography. Moderate amount of ascites, irregular
thickening of the mesentery and peritoneum, and multiple nodules were observed.

check. There was nothing noteworthy in his medical
history and family history. He had no clear history of
asbestos exposure. Physical examination demonstrated
moderate abdominal distension with fluctuation and umbilical hernia. Bowel sounds were reduced and there was
no abdominal pain or tenderness. Laboratory investigations revealed hypoalbuminemia (35 mg/L), a high level
of C-reactive protein (3.5 mg/L), and levels of CEA and
CA19-9 were within the normal range. No neoplastic lesions were observed by upper and lower gastrointestinal
endoscopy. Abdominal ultrasound showed moderate ascites, irregular thickening of the mesentery and the peritoneum, and numerous nodules present (Figure 1). Contrast
enhanced computed tomography showed a moderate
amount of ascites and enhanced multiple nodules on the
thickened peritoneum and mesenterium (Figure 2). By
18
F-fluorodeoxyglucose-positron emission tomography
(FDG-PET), mild accumulation of FDG was observed
over the entire abdominal region, but no localized strong
accumulation suggesting this was the primary lesion (Figure 2C). Aspirated ascites was cloudy and a muddy yellow
color with increased cell populations present (7660/μL),
most of which were histiocytes (93%) with some mesothelial cells (6%). Protein concentration of the ascites
reached levels as high as 41 mg/L, indicating that the
ascites was exudative. The hyaluronic acid concentration
of the ascites was very high (436000 ng/L). Cytology indicated atypical mesothelial cells. These data strongly suggested malignant peritoneal mesothelioma and therefore,
laparoscopy was performed. Laparoscopic observation
showed multiple whitish nodules on the peritoneum and
the mesenterium including falciform ligament of the liver
with a slightly cloudy yellow ascites (Figure 3). Biopsy of
the nodular lesions was performed. Additionally, Umbilical hernioplasty was performed owing to avoidance of
the risk for incarceration and the pathological assessment
of the umbilical region was also done. According to the
histopathological findings of the nodular lesion, hematoxylin and eosin (HE) staining showed the infiltration of
many tumor cells having acidophilic cytoplasm with large
nuclei (Figure 4A). A mucus-like substance in the tumor
background was positive by alcian blue staining, and was

WCCR|www.wjgnet.com
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Figure 2 Contrast enhanced computed tomography and 18F-fluorodeoxyglucose-positron emission tomography. A: Thickened peritoneum and
mesentery with multiple nodules were positively enhanced by the contrast
material; B: An umbilical hernia is also evident (arrow); C: A coronal image of
18
F-fluorodeoxyglucose-positron emission tomography (FDG-PET) showed no
localized areas of high accumulation of FDG, but mild accumulation of FDG
was observed over the entire abdominal region.

negative after hyaluronidase treatment, which suggested
the presence of accumulated hyaluronic acid. Immunohistochemical stainings of calretinin, D2-40, and CK5/6,
which are markers for mesothelial cells, were all positive, while Ber-EP4 and MOC31, which are markers for
adenocarcinomas, were negative (Figure 5). Therefore,
the final diagnosis was epithelioid type of malignant peritoneal mesothelioma. Umbilical hernia was repaired by
surgery and the infiltration of tumor cells into the dermis
was observed in the resected specimen of the umbilical
region (Figure 4B).
The patient transferred to another hospital of his
own will. According to the response mail from the hospital, he received a radical operation in which the peritoneal
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Figure 4 Pathological findings of the nodular lesion and the umbilical
region. A: Diffuse infiltration of oval or polygon cells with acidophilic cytoplasm
was observed [hematoxylin and eosin (HE), × 200]; B: Histopathology of the
umbilical region showed the invasion of tumor cells into the dermis (arrows) (HE,
× 40).

Figure 3 Laparoscopy. Multiple whitish nodules were observed on the peritoneum and the mesenterium including falciform ligament of the liver with slightly
muddy yellow ascites.

be 71.6%, 11.6%, 12.6%, and 4.2%, respectively[3]. In the
United States, Yan et al[4] reported that there were no sarcomatoid type cases, and that the incidence of epithelioid
and biphasic type were 92% and 8%, respectively. In both
reports, fewer sarcomatoid type and increased epithelioid
type cases were observed in malignant peritoneal mesothelioma, compared with pleural mesothelioma.
The clinical symptoms associated with malignant peritoneal mesothelioma include abdominal distention, abdominal pain, abdominal mass, a loss of appetite, weight
loss, fever and diarrhea, but there are no disease specific
symptoms[5]. Abdominal hernia was reported to occur in
6%-12% of patients with malignant peritoneal mesothelioma[6,7], but the majority of these were in the inguinal
region. According to a report by Acherman et al[6], the primary symptoms in 51 cases of malignant peritoneal mesothelioma included 17 cases (33%) of abdominal pain,
5 cases (10%) of abdominal pain and distention, 16 cases
(31%) of abdominal swelling, and 6 cases (12%) with the
new onset of hernias. Among these, 5 of the hernias occurred in the inguinal region while one occurred in the
umbilical region. Thus, although umbilical hernia is rare,
a newly developed abdominal hernia should be noted as a
primary symptom of malignant peritoneal mesothelioma.
Moreover, the present case was associated with umbilical invasion of the tumor. Metastasis of malignant
tumors to the umbilicus is also known as Sister Mary
Joseph’s nodule[8]. The vascular system around the um-

nodules were removed as much as possible, however, he
got debilitated after the surgery which did not permit further chemotherapy. He died 6 mo after the diagnosis due
to the progression of the malignancy.

DISCUSSION
Malignant mesothelioma originates in the pleura, peritoneum, pericardium and tunica vaginalis [1], where a
lining of mesothelial cells is present. The main causes
of mesothelioma are known to include exposure to asbestos[2] and erionite (natural mineral fiber). In Japan, a
large amount of asbestos was used for buildings during
the high-growth period (1950-1990). It is believed that
the incubation period is approximately 30-40 years and it
is estimated that the number of mesothelioma cases will
therefore reach a peak between 2020-2030.
It has been reported that 85.5% malignant mesothelioma occurs in the pleura, 13.2% in the peritoneum,
0.8% in the pericardium, and 0.5% in the testicular tunica
vaginalis[3]. According to the histological classification,
malignant mesothelioma can be classified as 3 types: epithelioid type, sarcomatoid type, and biphasic type. The
frequencies of the 3 types of pleural mesothelioma, epithelioid, sarcomatoid, biphasic type, and unknown classification were reported to be 53.6%, 23.3%, 18.3%, and
4.8%, respectively[3]. In Japan, the frequencies of peritoneal mesothelioma including epithelioid, sarcomatoid, biphasic type, and unknown classification were reported to
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Figure 5 Immunohistochemical staining results. A mucus-like substance was stained positive by alcian blue staining, and was negative after hyaluronidase treatment. Staining of calretinin and CD146 (MCAM) were positive. A: Alcian blue; B: Alcian blue (after hyaluronidase treatment); C: Calretinin; D: CD146 (MCAM).

bilicus forms an arteriovenous loop and lymphoid vessel
network, which continues to the round ligament of the
liver. Regarding the metastasis pathway to the umbilicus,
lymphogenous and hematogenous metastasis, and direct
invasion from the surrounding tumor or along the round
ligament of the liver have been reported[9-11]. In the present case, laparoscopy revealed numerous thick nodules
growing on both the parietal peritoneum and the round
ligament of the liver next to the umbilical region. Thus,
direct invasion by either or both of the above pathways
was most likely. Boyde et al[12] reported 4 cases (3.4%) of
umbilical metastasis in 89 cases of malignant peritoneal
mesothelioma. In all 4 cases, the histological types were
epithelioid type and the present case was similar. The
umbilicus is one of the weakest regions in the abdominal
wall, where the umbilical cord was previously penetrated
and aponeurosis and subcutaneous fat are lacking. It is
thought that umbilical hernia occurs in adults when the
abdominal pressure increases due to pregnancy, obesity,
large abdominal tumor, ascites, or peritoneal dialysis[13,14].
In the present case, we observed umbilical metastasis,
which might have weakened the surrounding connective
tissue, and caused high intraabdominal pressure due to
massive ascites. Both factors might contribute to the development of the umbilical hernia.
In summary, we experienced an extremely rare case
of malignant peritoneal mesothelioma associated with
umbilical metastasis and umbilical hernia. The incidence
of malignant peritoneal mesothelioma is expected to
increase in the near future. Although it is rare, a newly
developed abdominal hernia should be noted as a pri-
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mary symptom of malignant peritoneal mesothelioma, as
shown in the present case.
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Diagnosis and treatment of benign multicystic peritoneal
mesothelioma
Tian-Bao Wang, Wei-Gang Dai, Da-Wei Liu, Han-Ping Shi, Wen-Guang Dong
the cysts were composed of fibrous tissue. Immunohistochemical analysis documented positive expression of
mesothelial cells and calretinin. The final diagnosis was
BMPM. The patient was well at 6-mo follow-up. BMPM
is exceedingly rare lesion. A complete resection of the
tumor is required. The diagnosis of BMPM is based on
pathological analysis.
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Core tip: Benign multicystic peritoneal mesothelioma
(BMPM) is a rare cystic mesothelial lesion that occurs predominantly in reproductive aged women. The
preoperative diagnosis of BMPM is difficult, and final
diagnosis requires histological evaluation of a surgical
specimen. In immunohistochemical analysis, positive
expression of mesothelial cells and calretinin is always
noted. The best treatment strategy for BMPM is en bloc
removal, which can avoid recurrence. The recurrent
rate after complete resection is about 50%; the recurrent tumor should be completely removed and followup including physical examination and imaging studies
is required for all cases.

Abstract
Benign multicystic peritoneal mesothelioma (BMPM) is a
rare cystic mesothelial lesion that occurs predominantly
in reproductive aged women. A 56-year-old Caucasian
male was admitted to our surgical department with
a chief complaint of a painful mass in his right lower
abdomen for almost 2 years. The physical examination
revealed a palpable painful mass. Computed tomography demonstrated an irregular, cystic tumor in his
right lower abdomen. There was no obvious capsule or
internal septations. No enhancement after intravenous
administration of contrast was noted. An exploratory
laparotomy was performed, and a multicystic tumor
and adherent to the caecum was noted. The walls of
the cysts were thin and smooth, filled with clear fluid,
and very friable. An en bloc resection of the tumor,
including appendix and caecum, was performed. Histological examination revealed multiple cysts lined with
flattened simple epithelial cells, and the capsule walls of
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INTRODUCTION
Benign multicystic peritoneal mesothelioma (BMPM) is
uncommon lesion usually occurring in women of repro-
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ductive age. Because of its rarity, preoperative diagnosis
is difficult and its origin and pathogenesis are uncertain[1-3]. Here, we present a case of BMPM in a 56-yearold Caucasian male with a painful mass in right lower
abdomen for 2 years. The preoperative diagnosis was
angiolymphoma. An en bloc removal was performed. The
final diagnosis was BMPM according to the findings of
histological and immunohistochemical examinations. We
hope that this information assists surgeons in recognizing
the diagnosis and treatment of BMPM.

A

CASE REPORT

B

Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A 56-year-old Caucasian male was admitted to our
surgical department with a chief complaint of a painful
mass in his right lower abdomen for almost 2 years. His
medical history was negative, and he smoked 20 cigarettes
per day and stated mild alcohol consumption for 30 years.
His vital signs were normal, and physical examination
revealed a palpable painful mass in his right lower abdomen. Laboratory investigations, urine analysis, chest and
abdominal radiographs did not reveal any abnormalities.
Computed tomography (CT) demonstrated a 13 cm ×
12.9 cm × 6.1 cm irregular, cystic tumor in his right lower
abdomen. There was no obvious capsule or internal septations. The Hounsfield value was 8, which demonstrated
its cystic nature. No enhancement after intravenous administration of contrast was noted (Figure 1). Angiolymphoma was considered preoperatively.
An exploratory laparotomy was performed under
general anesthesia, and a multicystic tumor occupying the
right abdomen and adherent to the caecum was noted.
The walls of the cysts were thin and smooth, filled with
clear fluid, and very friable (Figure 2). The multicystic
mass, appendix, and caecum were removed. Histological
examination revealed multiple cysts lined with flattened
simple epithelial cells, and the capsule walls of the cysts
were composed of fibrous tissue (Figure 3A). Immunohistochemical analysis documented positive expression
of mesothelial cells (MC, Figure 3B) and calretinin (CR,
Figure 3C), while expressions of D2-40, CD31, and
CD34 were negative (Figure 3D-F). The final diagnosis
was BMPM. The patient was discharged in good condition on postoperative day 10, and was free of symptoms
at 6-mo follow-up.

Figure 1 Computed tomography axial image results. A: Plain computed
tomography axial image showing a hypodense mass; B: Contrast enhancing
computed tomography axial image demonstrating an intra-peritoneal hypodense non-enhancing tumor.

Figure 2 Intraoperative image showing a multicystic mass.

it is believe that female sex hormones play a role in its
pathogenesis[5,6]. Kurisu et al[7] reported finding small foci
of endometriosis in BMPM cystic walls, and in a second
case the lesion was adjacent to endometriotic cysts in the
pelvic space. These histologic findings suggest that endometriosis contributes to the origin of BMPM. A history
of right oophorectomy and left ovarian cystectomy for
an ovarian tumor in a 23-year-old Japanese female with
BMPM suggests that previous abdominal surgery is a risk
factor for BMPM[8]. Husain et al[9] reported two cases of
BMPM in females with concurrent colonic adenocarcinoma arising in the ileocecal region.
The most common presenting symptoms are chronic

DISCUSSION
Mesotheliomas always arise from pleural, pericardial, and
peritoneal lining cells. BMPM is a rare lesion, and until
2009 only about 146 cases were documented in literature[2]. The characteristic behavior of BMPM is benign;
however, rare cases of malignant transformation have
been noted[4].
The pathogenesis of BMPM is still unclear; however,
as the majority of cases occur reproductive aged females,
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Figure 3 Histological examination revealed results. A: Mesothelial cells lining the cysts (× 400); B-F: Immunohistochemical analysis documented positive expression of mesothelial cells (B, × 400) and calretinin (C, × 400), while expressions of D2-40, CD31, and CD34 were negative (D, F, × 400).

multiple cysts with thin walls lined with single-layered or
cuboidal mesothelia and filled with serous fluid. In immunohistochemical analysis, positive expression of MC
and CR, which are markers for mesothelial cells, is always noted. The differential diagnosis primarily includes
lymphangioma and malignant peritoneal mesothelioma
(MPM). Lymphangioma can be identified if cysts present
with predominantly chylous fluid, lymphoid aggregates,
smooth muscle, and CD2-40 positive expression on immunohistochemical analysis. MPM always presents a history of exposure to asbestos, abdominal pain, distension,
ascites, and weight loss. A plain chest radiograph may
show signs of asbestos. An abdominal CT examination
may show the presence of ascitic fluid and peritoneal
thickening. At laparotomy, widespread nodular thickening
of the visceral peritoneum with a striking, diffusely uniform, erythematous appearance can be confirmed to be
MPM[10].

or intermittent abdominal or pelvic pain, tenderness, or
distension with an abdominal or pelvic mass. The mean
diameter of BMPM has been reported to be 13 cm at
the time of diagnosis. On physical examination, the mass
always presents as a fixed tumor with slight tenderness.
Multiseptated anechoic cysts are always demonstrated by
ultrasonography; however, CT is necessary to provide
information about the location and extent of the mass
and evidence of low-attenuation and non-calcified septa
in the cysts[4]. Kemp et al[5] reported a case of BMPM in
a middle-aged female that was diagnosed by fine needle
core biopsy. An association between BMPM and increased serum CA19-9 concentration has been described,
and a minimally invasive laparoscopic approach enabled
not only histologic diagnosis but also surgical treatment[6].
Because BMPM is an extremely rare lesion, preoperative diagnosis is challenging. Definitive diagnosis
relies on histological examination, which demonstrates
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The best treatment strategy for BMPM is en bloc
removal, which can avoid recurrence. The correlation
between rupture of cystic lesion of BMPM and recurrence tumor is uncertain. Because of its benign nature,
adjuvant chemotherapy and/or radiotherapy are not indicated for patients with BMPM. Other treatments such
as hormonal therapy, sclerotherapy, and thermotherapy
have not been proven to provided uncertain therapeutic
effects. Although the prognosis is excellent, the recurrent
rate after complete resection is about 50%; thus, the goal
should not be a cure, but symptomatic relief through individualization of treatment. For the rare cases in which
malignant transformation occurs, the recurrent tumor
should be completely removed and follow-up including
physical examination and imaging studies is required for
all cases[11-13].
BMPM is a rare tumor, which is not associated with
specific complaints, objective signs, or unique appearance
on imaging studies. Preoperative diagnosis is very difficult, and the final diagnosis always requires pathological
analysis. En bloc removal of BMPM is the ideal treatment
strategy, and malignant transformation is rare. Further
studies are needed to better understand its etiology and
pathogenesis.
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Core tip: Primary signet ring cell carcinoma of the colorectum detected at an early stage is very rare; most
cases are detected at an advanced stage. Therefore,
its prognosis is poorer than that of ordinary colorectal
cancer. We report a case of primary signet ring cell
carcinoma of the colon detected at an early stage and
provide a review of the literature.
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Abstract

INTRODUCTION

Primary signet ring cell carcinoma of the colorectum
detected at an early stage is very rare; most cases are
detected at an advanced stage. Therefore, its prognosis is poorer than that of ordinary colorectal cancer. A
56-year-old Korean man was seen at this hospital for
management of signet ring cell carcinoma of the colon. Colonoscopic examination revealed a Ⅱa-like, illdefined and flatly elevated 9-mm residual tumor in the
cecum. Endoscopic mucosal resection was preformed.
Pathological examination of the resected specimen revealed signet ring cell carcinoma that had invaded the
lamina propria without venous or perineural invasion.
Abdominal computed tomography (CT) and positron CT
showed no evidence of primary lesions or distant metastasis. An additional laparoscopic right-hemicolectomy
was performed; no residual tumor or lymph node metastasis was found. We report a case of primary signet
ring cell carcinoma of the colon detected at an early
stage and provide a review of the literature.

Primary signet ring cell carcinoma is a rare type of
colorectal cancer comprising 0.1%-2.6% of all colorectal
cancers[1]. Because clinical symptoms tend to occur late
in the course of signet ring cell carcinoma, most cases
are usually detected at an advanced stage[2]; therefore, its
overall survival rate is reported to be poorer than that of
ordinary colorectal adenocarcinoma[3,4]. Early diagnosis is
important to improve outcomes; however, there is little
known about the early stages of signet ring cell carcinoma. In this case report, we describe a case of primary
signet ring cell carcinoma of the colon detected at an
early stage and provide a review of the literature.

CASE REPORT
A 56-year-old Korean man was seen in the gastroenterology clinic at this hospital for management of signet ring
cell carcinoma of the colon.
The patient had been healthy up to the time of his
presentation. Ten days before his evaluation at this hospital, the patient saw a gastroenterologist at another hospital and underwent colonoscopy for a health checkup.
Colonoscopic examination revealed a Ⅱa-like, ill-defined

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Initial colonoscopic findings (from another hospital). Colonoscopic examination revealed a Ⅱa-like, ill-defined and flatly elevated 5-mm
tumor in the cecum (arrow).

Figure 2 Colonoscopic findings at this hospital. A: Colonoscopic examination revealed a Ⅱa-like, ill-defined and flatly elevated 9-mm residual tumor in
the cecum; B: Narrow band imaging shows the lesion more clearly.
10 mm

9-mm residual tumor in the cecum (Figure 2). In addition,
several lateral spreading tumors were observed in the
ascending colon extending to the transverse colon. Endoscopic mucosal resection (EMR) of the residual tumor
in the cecum was performed. The tumor was successfully
removed en bloc by EMR without complications. The
resected specimen was 10 mm in diameter (Figure 3).
Histologically, the tumor was composed of carcinoma
with lymphoid hyperplasia and, favored signet ring cell
carcinoma that had invaded the lamina propria without
venous or perineural invasion (Figure 4). The cut end of
the resected specimen was examined for safety. The other
tumors were removed by polypectomy; histologically, the
specimens were composed of tubular adenoma with low
grade dysplasia. Abdominal computed tomography (CT)
and CT scanning with positron-emission tomography
(PET-CT) showed no evidence of primary lesions or distant metastasis. Two weeks later, the patient underwent
an additional laparoscopic right-hemicolectomy, because
of the high incidence of peritoneal metastasis associated
with signet ring cell carcinoma and the possibility of recurrence of several lateral spreading tumors. The resected
specimen revealed no residual carcinoma at the EMR site
and showed no lymph node metastasis (Figure 5).
The patient has been in good health for two years and
has shown no recurrence after the operation.

Figure 3 Resected specimen by endoscopic mucosal resection. The resected specimen was 10 mm in diameter.

and flatly elevated 5-mm tumor in the cecum (Figure 1).
In addition, several polyps were observed in the ascending colon extending to the transverse colon. Snare polypectomy of the tumor in the cecum was performed
incompletely, and a biopsy of several polyps was also
conducted. Pathological examination of a biopsy specimen of the cecal tumor showed signet ring cell carcinoma, while biopsy specimens of several polyps showed
tubular adenoma with low grade dysplasia. The patient
was referred to the gastroenterology clinic at this hospital
on October 6, 2009.
At presentation, the patient was active and was experiencing no symptoms. He took no medications and had
no known allergies to medications. He drank alcohol, had
a history of smoking (20 packs per-year), and did not
use illicit drugs. His past history was unremarkable, and
there was no family history of cancer. On examination,
his body weight was 59.0 kg and height was 154 cm; the
vital signs and remainder of the physical examination
were normal. The level of carcinoembryonic antigen was
2.26 ng/mL (reference value, < 3.4). Results of a complete blood count, plasma levels of electrolytes, tests of
coagulation and kidney and liver function, and a urinalysis
were normal. One day later, upper endoscopic examination revealed no primary lesions, and colonoscopic examination revealed a Ⅱa-like, ill-defined and flatly elevated
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Figure 5 Gross findings. The mucosal surface of the cecum showing an illdefined irregularly-shaped scar (probably the endoscopic mucosal resection
site). The remaining mucosa showing multiple polyps and previous polypectomy
sites.

and 5 were females, with a mean age of 57.1 years (range:
6-79 years). The mean size of the tumor was 15.7 mm
(range: 2-45 mm). Regarding the location of the tumors,
14 cases were in the right-side of the colon, 7 cases were
in the left-side of the colon, and 6 cases were in the
rectum. Macroscopically, 10 cases were polypoid type, 4
cases were flat type, and 13 cases were depressed type.
Microscopically, 20 cases had submucosal invasion and 7
cases had intramucosal invasion. Makino et al[10] reported
that all 69 patients with scirrhous and polypoid tumors
had stage T3 or T4 disease, while 83.3% of patients with
superficial tumors had stage T0 or T1 disease. In this case
report, the patient’s tumor was located in the mucosa, and
the gross shape of the tumor was IIa-like, ill-defined and
flatly elevated. Thus, for early detection of signet ring cell
carcinoma of the colorectum, we believe that careful observation of easily overlooked lesions such as superficial
tumors, flatly elevated, or flatly depressed lesions during
colonoscopic examinations is important.
Some authors have suggested an association between
ulcerative colitis and signet ring cell carcinoma of the colorectum[5,18]. Ojeda et al[19] reported that 7 of 60 patients
(12%) had both ulcerative colitis and primary colorectal
signet ring cell carcinoma. Anthony et al[1] found that 4 of
29 patients (14%) had a previous history of inflammatory
bowel disease. The diagnosis in 2 of these patients was
ulcerative colitis; the other 2 patients were diagnosed with
Crohn’s disease. The patient in this case report had no inflammatory bowel disease. Although the role of chronic
inflammatory bowel disease in the development of this
tumor is still undetermined, regular colonic examination
of patients with history of chronic inflammatory bowel
disease could be important.
A positive family history is a risk factor for ordinary
colorectal cancer. However, in accordance with some
studies, a positive family history may not be a predictive
factor for signet ring cell carcinoma[2,4]. This finding could
be attributed to the relatively small number of cases or
could represent variability of this type of tumor. The patient in this case report had no family history of colorectal cancer.

Figure 4 Scanning view of the endoscopic mucosal resection site. Histologically, the resected specimen showed diffusely infiltrated signet ring cells in
the lamina propria without venous or perineural invasion. A: hematoxylin/eosin
staining, × 40; B: hematoxylin/eosin staining, × 400.

rectum was first described by Laufman and Saphir in
1951[5]. Its characteristics include more advanced stages
at presentation[1,4,6], younger age at presentation[3,4], chiefly
peritoneal dissemination[1,4,7], lymphatic spread[5,6], few
liver metastases[1,4,8], and poor prognosis[1,4,6-8]. Because its
clinical symptoms develop late, most cases are usually detected at an advanced stage. Bonello et al[9] described three
factors for this delay in diagnosis: (1) the rarity of the tumor; (2) intramucosal tumor spread with relative sparing
of the mucosa, accounting for minimal symptoms and
heme-negative stools; and (3) radiographic tumor resemblance to inflammatory processes. Because most cases
are detected at an advanced stage, the prognosis of such
tumors is dismal. Median and mean survival times are
reported as 20 and 45 mo, respectively[6-8], and 5-year survival rates are between 9% and 36%[1,6,8]. Makino et al[10]
found that all 17 patients with stage 0/I disease were alive
at the latest follow-up evaluation, and the 5-year survival
rate of patients with T2 disease was 75.0%. Therefore,
to improve outcome, early diagnosis is very important.
The patient in this case report was diagnosed with primary signet ring cell carcinoma of the colon at an early
stage, and a thorough workup did not reveal any other
sites of involvement and the tumor invaded only lamina
propria without venous or perineural invasion. A review
of the literature revealed that there are only 27 cases of
primary signet ring cell carcinoma of the colon and rectum detected at an early stage, including the patient in
this case report[11-17]. Of these 27 patients, 22 were males
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Little is known about the early stages of signet ring
cell carcinoma. It is unclear whether signet ring cell carcinoma develops from a pre-existing adenomatous polyp
or as a so-called de novo carcinoma. To our knowledge,
only 3 cases of an association between signet ring cell
carcinoma and adenomatous polyps have been reported.
Hamazaki et al[12] reported a case of a 6-year-old boy
with a signet ring cell carcinoma in a polyp of the colon,
Nakamura et al[14] described a case of a 4.5 cm rectal adenoma with multiple foci of signet ring cell carcinoma,
and Tandon et al[20] reported a case of a sigmoid colon
adenoma with a focus of signet ring cell carcinoma. The
patient in this case report had several lateral spreading
tumors in the ascending colon extending to the transverse colon; however, histologically, none of the specimens were composed of foci of signet ring cell carcinoma. Although controlled studies about the association
of adenomas and signet ring cell carcinomas are lacking,
it could be possible that progression of an adenoma to
signet ring cell carcinoma is occuring.
In the present case report, we have described a rare
case of primary signet ring cell carcinoma of the colon
detected and treated at an early stage, and provided a review of the literature.
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Abstract
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Core tip: Granular cell tumors are rare, usually benign,
soft tissue tumors of neural origin. They can occur
anywhere in the body with up to 15% situated in the
vulva. Malignancy has been reported in about 2% of
cases. We report a woman with a granular cell tumor of
the vulva who underwent tumor excision but with focal
extension to the resection margin on microscopy. Recurrence rates are 2%-8% with clear margins and 20%
with positive margins. We conclude that intraoperative
assessment by frozen section is advisable such that further excision can be performed for positive margins.

Granular cell tumors are rare, usually benign, soft tissue neoplasms of neural origin. They occur more often
in females than males, the peak age incidence is in the
fourth through fifth decades. They can occur anywhere
in the body with up to 15% situated in the vulva. The
commonest presentation is as an asymptomatic mass.
Microscopic findings are usually sufficient, but immunohistochemistry can also be helpful in confirming the diagnosis. The vulvar tumors are benign in 98% of cases
with 2% reported as malignant. In this case report we
describe a woman with a granular cell tumor confirmed
by biopsy who underwent excision of the mass but with
focal extension to the resection margin on microscopy.
Our recommendation of re-excision was declined. Since
it is not uncommon with these tumors to find groups of
tumor cells extending beyond the macroscopic limits of
growth, we conclude that it is advisable to have margins assessed intraoperatively by frozen section such
that further excision can be performed for positive margins. Our patient has been followed for 18 mo without
recurrence, should the tumor recur, re-excision, with
frozen section control, is indicated. Recurrence rates
are reported as 2%-8% with clear margins and 20%
with positive margins.

INTRODUCTION
Granular cell tumors (GCT), first described by Abrikossoff in 1926, are rare, usually benign soft tissue tumors
of neural origin which can occur throughout the body
and in any age or race[1]. They occur more often in females than males and in blacks than whites, the peak age
incidence is in the fourth through fifth decades. While
common sites are the tongue and breast, vulvar involvement has been reported in 7%-16% of cases[2]. The vulvar tumors are benign in 98% of cases with 2% reported
as malignant and in a review by Kardhashi et al[3], of 130
cases in the literature, 7 were malignant, while 5%-25%
exhibited multiple lesions. We report a further case of
vulvar GCT complicated by incomplete surgical excision.

CASE REPORT
A 52-year-old woman with a 12 year history of a “growth”
on her vulva had undergone a biopsy of the lesion which
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Figure 1 Operative photograph. A: Tumor in the left labium majus; B: Commencement of excision; C: Completion of excision; D: Closure of the surgical
incision.

C

Figure 3 Photomicrograph. A: clusters of nests of cells in lamina propria with
squamous epithelium on the surface (HE, × 100); B: cells with granular eosinophilic cytoplasm. (HE, × 400); C: S-100 uptake, the brown color indicates the
positive stain (S-100, × 400).

Figure 2 Gross appearance of bisected specimen, note fleshy consistency and gray/white coloration.

has been followed for 18 mo since the surgery without
evidence of recurrence. She has been warned that the
tumor is slow growing and may take years to reappear.
Therefore she needs to return on a regular basis for
physical examination. She should alert her clinician if any
growth recurs at the surgical site or if any nodular growth
appears elsewhere on her body.

was read as a GCT. Initially resistant to surgical excision because she was asymptomatic, she had changed
her mind because she felt it was getting bigger and now
agreed to the procedure. Examination of the vulva revealed a 3 cm × 3 cm hard, non-tender, mobile mass extending to the superficial dermis with depigmentation of
the overlying skin (Figure 1A). The lesion was situated on
the left labium majus, midway between the anal verge and
the anus. There was no regional adenopathy.
She underwent wide local excision of the mass (Figure
1B-D). The gross specimen was firm, white and fleshy in
appearance (Figure 2). The microscopic appearance was,
as in the biopsy, typical of a GCT (Figure 3). However
excision was incomplete with tumor extending focally
to the resection margin. She was fully counseled and reexcision was recommended, however she declined further
surgery unless there was a recurrence of the growth. She
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DISCUSSION
GCT are thought to be derived from neural tissue as
supported by immunophenotypic and ultrastructural
evidence, possibly from Schwann cell derivatives[1]. The
vulvar lesion develops in the dermis or subcutaneous
tissue as a slow growing, non-tender, lump over months
or years, rarely larger than 4 cm in diameter. The mass is
mobile and the overlying skin may be depigmented, oc-
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casionally ulcerated or may be thickened with a “cobblestone” appearance. The tumor is poorly circumscribedwith irregular margins and is yellow-gray and fleshy on
cross section. On microscopy the cells are round to polyhedral with indistinct margins and granular cytoplasm.
They occur in ribbons or clumps separated by hyalinised
stroma and collagen fibers. Nuclei are uniform, small and
dark staining. The granular appearance is due to the accumulation of lysosomes[4]. In about half the cases the
squamous epithelium overlying the tumor shows pseudoepitheliomatous hyperplasia which may be mistaken for
squamous carcinoma. The cells are immunoreactive for
S-100 protein, are periodic acid Schiff positive, diastase
resistant[5]. The rare malignant cases may show necrosis,
nuclear polymorphism and increased mitoses, however
they may present morphologically benign[1].
The differential diagnosis includes fibroma, lipoma,
papilloma, hidradenoma, epidermal cyst, Bartholin cyst
and melanoma. There is no association with neurofibromatosis unlike another benign slow-growing tumor
originating from Schwann cells of the nerve sheath, the
Schwannoma which may be associated with neurofibromatosis. Schwannomas are also S-100 protein positive
but are histologically completely different composed of
spindle non granular cells with compact (Antoni A) and
loose (Antoni B) areas. There may be enlarged atypical
nuclei which represent degenerative type change (so called
ancient Schwannoma). GCT usually do not have spindle
cells though the very rare malignant variety may have such
cells[6]. Immunohistochemistry is a helpful diagnostic tool
and diagnosis is confirmed by punch or excisional biopsy[7].
Treatment is by surgical excision. Because the tumors
often have irregular margins and because groups of tumor cells often extend beyond the macroscopic limits of
growth wide excision is necessary. While usually found on
the labia majora, they may be clitoral, perineal, perianal or
on the mons. Depending on their position and size, wide
excision may be complex with risks of blood loss and
scarring complicating the procedure[5]. Therefore incomplete excision is not uncommon. Papalas et al[8] reported
17 cases, 7 of whom had positive margins, 2 progressed
and required re-excision 8 and 14 years later respectively.
Recurrence rates are 2%-8% with clear margins and 20%
with positive margins[1]. Therefore some authors advocate

Mohs-repeat sectioning with fresh horizontal frozen tissue
mapping until clear margins are achieved[9]. In the event
of positive margins, re-excision is recommended, but our
patient declined further surgery unless the lesion recurred.
Although malignant GCT is very rare, malignant change
may occur even if the primary tumor showed no malignant features. Older age, lesion larger than 4-5 cm and local recurrence may be prognostic markers. Unfortunately
the malignant variety are very aggressive with regional and
metastatic spread, these tumors do not respond to radiation or chemotherapy and treatment is surgical[3].
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Dynamic F-fluorodeoxyglucose positron emission
tomography/CT in hibernoma: enhanced tracer uptake
mimicking liposarcoma
Christos Sachpekidis, Safwan Roumia, Matthias Schwarzbach, Antonia Dimitrakopoulou-Strauss
phorylation rate k3. A non-compartmental approach
based on fractal dimension revealed also enhanced
values. However, final diagnosis was based on biopsy, which revealed hibernoma, a benign brown fat
tumor. Brown adipose contains increased numbers of
mitochondria and a high-rate of glucose metabolism.
Therefore, they have increased FDG uptake. The
evaluation of lipomatous lesions on CT, with high
FDG uptake, should include the possibility of hibernoma as a differential diagnosis.
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Core tip: We report on two cases of patients with fatequivalent masses in computed tomography (CT),
referred to our department for dynamic positron emis18
sion tomography/CT (dPET/CT) with F-fluorodeoxy18
glucose ( F-FDG) in order to investigate their dignity.
Both qualitative and quantitative information, as derived from dPET/CTs, couldn’t exclude a high-grade
liposarcoma. The evaluation of lipomatous lesions on
CT, with high FDG uptake, should include the possibility of hibernoma as a differential diagnosis.

Abstract
We report on two cases of patients with fat-equivalent masses in computed tomography (CT), referred
to our department for dynamic positron emission
18
tomography/CT (dPET/CT) with F-fluorodeoxyglu18
cose ( F-FDG) in order to investigate their dignity.
Both qualitative and quantitative information, as
derived from dPET/CTs, couldn’t exclude a highgrade liposarcoma: Visual evaluation, revealed a
18
large hypermetabolic focus of intense F-FDG uptake in each patient (average SUVs 8.3 and 11.3).
Regression-based parametric imaging demonstrated
an enhanced distribution volume, which correlates
to perfusion, and a high phosphorylation rate that
correlates to cell viability. Kinetic analysis, based on
a two-tissue compartment model demonstrated an
enhanced FDG transport k1 and an enhanced phos-
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INTRODUCTION
Hibernomas are benign soft tissue tumors arising from
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A

brown adipose tissue. Their pathogenesis is unknown
and they give no symptoms. They are distinctly rare accounting for 1.6% of benign lipomatous tumors and
approximately 1.1% of all adipocytic tumors[1]. Their
peak incidence is in the third and fourth decades of life.
Hibernomas are usually found in sites where brown fat
persists beyond fetal life e.g., shoulder, neck, retroperitoneum, back, thorax. As neither malignant transformation
nor recurrence is expected, complete surgical resection
is the treatment of choice[1,2]. The evaluation of hibernomas is a diagnostic challenge not only because of the
rarity of the disease, but also because they are asymptomatic and present with atypical, non-specific imaging
findings. Herein, we report on two cases of patients with
fat-equivalent masses in computed tomography (CT) referred to our department for dynamic positron emission
tomography/CT (dPET/CT) with 18F-fluorodeoxyglucose (18F-FDG). The main indication for their referral
was the investigation of their metabolism and, more
specifically, the differential diagnosis between lipomas
and liposarcomas.
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CASE REPORT
Two female patients (35 and 46 years old) were referred
to our department from the surgical clinic for 18F-FDG
dPET/CT. These, otherwise healthy, patients demonstrated well-circumscribed fat-equivalent masses in CT in
the anatomical areas of the retroperitoneum (7.8 cm ×
10.2 cm × 17 cm) and the left upper arm (7 cm × 3 cm
× 10 cm) respectively (Figure 1). The patients had also
already gone through magnetic resonance imaging (MRI)
that demonstrated a slight enhancement of contrast
material without infiltration of the surrounding tissues;
therefore, liposarcomas could not be excluded. The main
indication for the referral of the patients for PET/CT
was the metabolic/functional characterization of these
masses, so that further information regarding their dignity would be derived. Moreover, whole body evaluation
for potential metastases before treatment was another
indication for the PET/CT scan.
The patients underwent dPET/CT after bolus application of 18F-FDG. Evaluation of dPET/CTs was based
on visual qualitative assessment of the fused PET/CT
images, SUV calculation, parametric imaging, and absolute
quantitative evaluation after application of a two-tissue
compartment model and a non-compartment analysis.
PET/CT images of the patients demonstrated two large
hypermetabolic foci in the right retroperitoneum and the
left medial part of the left upper arm (Figure 1). The average SUVs of these masses were 8.3 and 7.7, while their
maximum SUVs were 11.3 and 13.5 respectively.
Regression-based parametric imaging was performed,
leading to the calculation of intercept- and slope-parametric images. Intercept images revealed an enhanced
distribution volume in both lesions, finding related to
enhanced perfusion and blood volume; slope images
demonstrated also an enhanced signal, implying a high
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Figure 1 computed tomography and magnetic resonance imaging. A:
computed tomography (upper row) and fused positron emission tomography/CT (PET/CT) (lower row) images of the retroperitoneal tumor; B: magnetic
resonance imaging (upper row), CT (middle row) and fused positron emission
tomography/CT (PET/CT) (lower low) images of the tumor located in the left
upper arm. magnetic resonance imaging demonstrates a well-circumscribed
mass without infiltration of the surrounding tissues. CT reveals a fat-equivalent
mass, while PET/CT demonstrates intense fluorodeoxyglucose accumulation in
the tumor area. CT: Computed tomography.
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Figure 2 18F-fluorodeoxyglucose positron emission tomography study. A: 18F-fluorodeoxyglucose (18F-FDG) positron emission tomography (PET) study of the
retroperitoneal tumor; B: 18F-FDG PET study of the left upper arm tumor. Left row, FDG images (55-60 min after tracer injection) demonstrating an enhanced uptake in
the left upper arm. Middle row, parametric images of the slope demonstrating an intense signal in the tumor area. Right row parametric images of the intercept demonstrating also an enhancement within the tumor area. The coordinate figure, corresponding time-activity curve of the 18F-FDG kinetics after application of a two-tissue
compartment model.

phosphorylation rate, which is related to cell viability
(Figure 2)[3].
The application of a two-tissue compartment model
led to the extraction of 18F-FDG kinetic parameters that
had high values. In particular, the parameter k1, an indicator of intracellular FDG transport, had the values of
0.161 and 0.183 in the two tumors, while the indice k3,
which is a parameter of phosphorylation rate, was 0.139
and 0.269 respectively (Figure 2). A non-compartmental
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approach was also performed resulting in the acquisition
of fractal dimension (FD), a parameter of tissue heterogeneity[4]. This analysis also revealed high FD values for
the two patients (1.265 and 1.358 respectively).
Both qualitative and quantitative evaluation of
dPET/CT studies revealed two tumors of highly active
metabolism and perfusion. The features of these tumors
led to the exclusion of lipomas as a potential diagnosis,
rendering higher the possibility of high grade liposar-
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comas. Although, their characteristics were not typical
of this entity, since liposarcomas don’t present with so
intense characteristics in dPET/CT according to our
experience, it was not possible to exclude a liposarcoma
based on the PET data exclusively[5].
Final diagnosis was based on CT-guided biopsy,
which revealed a hibernoma. The patients were treated
with complete surgical resection of their tumors.

specific. Lipomas appear on CT identical to subcutaneous fat demonstrating a homogeneous low attenuation,
and no enhancement after administration of intravenous
contrast. Similarly, on MRI signal intensity of a lipoma is
identical to that of the subcutaneous adipose tissue on all
pulse sequence. Regarding liposarcoma, its appearance on
CT and MRI reflects the degree of tumor differentiation;
the more differentiated the tumor, the more it resembles
adipose fat tissue. Well-differentiated liposarcomas present as predominantly fat masses (at least 75% adipose tissue) with septa of variable thickness and shape. The other
histologic subtypes of liposarcoma appear radiologically
as tumors that typically contain less fat with significant
amounts of soft-tissue, thus resulting in inhomogeneous
CT and signal intensity (MRI)[11,12].
Despite their benign nature, many studies have shown
that hibernomas demonstrate increased 18F-FDG uptake in PET[13-15]. Moreover, the intense 18F-FDG uptake
observed in hibernomas has been proposed as a very
meaningful technique to differentiate these tumors from
liposarcomas[16]. In clinical oncological practice, increased
FDG uptake raises the concern of a suspected mass to
be malignant. However, 18F-FDG is not a specific tumor
tracer; any cause of increased glucose consumption can
lead to enhanced FDG uptake. Brown fat uptake is a
known, well-documented, normal variant of FDG uptake[17]. Brown adipose tissue contains increased numbers
of mitochondria and a high rate of glucose metabolism.
Therefore, brown fat cells have increased FDG uptake
because of their high level of glucose metabolism rather
than from tumor growth activity. This explains the intense
FDG uptake of hibernomas, despite their lack of malignant potential. Except 18F-FDG, other PET radiotracers
have also been studied in soft tissue sarcomas; our group
has evaluated the behavior of carbon-11-labeled aminoisobutyric acid and oxygen-15-labeled water (15O-labeled
water) in eleven histopathologically confirmed soft tissue
sarcoma patients. Both radiotracers showed an increased
activity in viable tumor with a significant differentiation
from normal tissue, however the results were not tumorspecific[18].
In our cases, two well-circumscribed, fat-equivalent on
CT masses were detected in two female patients of 35 and
46 years old. Both masses demonstrated very high FDG
uptake on dPET/CT, with SUVs significantly higher
than even SUVs detected in sarcomas[5]. Moreover, their
parametric (intercept, slope) images were positive, indicating both enhanced perfusion and phosphorylation. The
application of two-tissue compartment analysis and noncompartmental modeling also demonstrated high values
(k1, k3, FD), rendering malignancy (high grade liposarcoma
in our cases) a more possible diagnosis than a benign tumor (lipoma)[5,19]. However, despite all these malignancyindicating qualitative and quantitative PET/CT findings,
histopathology proved that both masses were benign and
were characterized as hibernomas. Therapists moved on
with complete tumor excision.
Hibernomas may be a diagnostic challenge based on
the imaging findings, since they mimic often malignant

DISCUSSION
Hibernomas are benign, asymptomatic brown fat tumors
with no malignant potential. They usually occur in the
third to fourth decade of life, earlier than other soft tissue
tumors. Macroscopically, they are well defined, encapsulated, hypervascular and soft, while their color ranges
from tan to red brown, depending on the amount of intracellular lipids[6]. From a microscopical perspective, the
tumor is characterized by the “hibernoma cells”. These
are large multivacuolated fat cells with eccentric nuclei,
no/rare atypia and a small single round central nucleolus.
There have been recognized four histologic variants of
hibernomas: typical, myxoid, lipoma-like, and spindle cell
hibernoma, all of them with a benign course[1]. Lipomas,
the most common soft tissue tumors, typically occur in
the fifth to sixth decade. Macroscopically, they are wellcircumscribed masses, usually encapsulated, with a distinct
lobular pattern. They have a pale yellow to tan color, with
a lobular to smooth and variably greasy to myxoid cut surface. Microscopically, the mass consists of uniform in size
and shape mature fat cells (adipocytes), while fat necrosis
and other inflammatory changes may be seen when lipomas are traumatised[7]. Liposarcomas, on the other hand
are the second most common soft tissue sarcomas following malignant fibrous histiocytomas[8]. They are typically
deep seated and tend to affect adults between the ages of
40 and 60. The histologic spectrum of liposarcomas is
very wide which is also reflected in the tumor’s imaging.
Liposarcomas are classified into four main groups: well
differentiated (low grade; most common subtype), dedifferentiated (low grade), myxoid (intermediate grade) and
pleomorphic liposarcomas (high grade)[9].
Since hibernomas are typically slow growing and asymptomatic, their early diagnosis is difficult. Differential
diagnosis is not simple and includes lipoma, liposarcoma,
rhabdomyosarcoma, resolving hematoma, and giant cell
tumor; in the pediatric population, one should consider
rhabdomyosarcoma and lymphoma. Therefore, imaging
modalities are crucial in tumor detection and characterization. Among anatomical imaging modalities, CT and
MRI play the most important role. CT depicts hibernoma
as a well-defined mass with signal intensity intermediate
between subcutaneous fat and muscle, which enhances
variably after contrast injection[6]. MRI also shows the
well-circumscribed mass, which, on T1- and T2-weighted
images demonstrates high signal intensity but slightly
less than that of the subcutaneous fat[10]. Although these
radiologic findings help in differentiation and exclusion
of some other tumor types, they are not hibernoma-
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lesions. The evaluation of lipomatous lesions on CT, with
high FDG uptake, should include the possibility of hibernoma as a differential diagnosis.

4

5

COMMENTS
COMMENTS
Case characteristics

Hibernoma is a distinctly rare tumor, without specific symptoms or imaging features, representing therefore a diagnostic challenge.

6

Clinical diagnosis

We describe two cases of lipomatous tumors in two otherwise asymptomatic
patients, eventually found out to suffer from hibernomas.

7

Differential diagnosis

8

Differential diagnosis is not simple and includes lipoma, liposarcoma, rhabdomyosarcoma, resolving hematoma, and giant cell tumor.

Laboratory diagnosis

No specific tumor marker or other biochemical index is specifically raised in the tumor.

9

Imaging diagnosis

magnetic resonance imaging demonstrated well-circumscribed masses without
infiltration of the surrounding tissues, computed tomography (CT) revealed fatequivalent masses, while positron emission tomography/CT (PET/CT) demonstrated intense fluorodeoxyglucose (FDG) accumulation in the tumor areas.

10

Pathological diagnosis

CT-guided biopsy revealed hibernomas.

11

Treatment

Total surgical resection.

12

Term explanation

Dynamic PET/CT (dPET/CT) is an imaging modality that (in contrary to “classical” whole body PET/CT protocols) is based on dynamic scanning of the patient
after bolus iv injection of a radiotracer. In addition to the standard diagnostic
information acquired from static whole-body PET/CT studies, dPET/CT allows absolute quantitative data acquisition, based on compartment and noncompartment modeling, and furthermore renders possible the calculation of
parametric images.

13

Experiences and lessons

14

In masses that appear as fat-equivalent on CT and also demonstrate enhanced
FDG uptake on PET, the diagnosis of hibernoma should be considered.

Peer review

The authors first published dynamic PET/CT study in the rare tumor hibernoma.
The semi-quantitative data (after SUV calculations), the absolute quantitative
data (after application of two-tissue compartment modeling and non-compartment modeling) and parametric images that our group presents, are the first
published for hibernomas.
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section; Clinically disease-free
Core tip: Neck teratoma in adult is reported very
rarely. We present a case of neck teratoma managed
successfully with total surgical resection. The patient
remains clinically disease-free more than nine years
after surgery.
Original sources: Alimehmeti M, Alimehmeti R, Ikonomi M,
Saraci M, Petrela M. Cystic benign teratoma of the neck in
adult. World J Clin Cases 2013; 1(6): 202-204 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v1/i6/202.htm
DOI: http://dx.doi.org/10.12998/wjcc.v1.i6.202

INTRODUCTION
Teratoma of the neck is found mostly with extension to
mediastinal space generally before birth through ultrasound or immediately after birth due to its evident mass
effect. In some cases it can reach enormous size and cause
airway obstruction making resuscitation maneuvers difficult. Adult neck teratoma is very rarely encountered[1-4].
It is reported as situated in the thyroid, but also between
cervical structures.

Abstract
Teratomas are embryonal neoplasms that arise when
totipotential germ cells escape the developmental
control of primary organizers and give rise to tumors
containing tissue derived from all three blastodermic
layers. Teratomas have been reported to occur in various sites and organs. Teratoma of the cervical neck are
relatively rare in adulthood. It usually extends from the
neck to the thoracic cavity causing local mass effect.
In most of the cases intrauterine diagnosis is possible
by ultrasound. Because of dyspnea due to mass effect,
this condition is treated promptly after birth. However
cases of teratoma in adulthood with supraclavicular
localization have been reported rarely in the literature.
The presented case is of a 25-year-old female with a
cervical mass. Histological examination revealed a benign mature teratoma. The patient has been disease
free for more than nine years after surgical removal of
a neck teratoma.

CASE REPORT
A 25-year-old female came to our attention for a right
supraclavicular mass, that had shown slow progressive
growing within 2 wk. At physical examination a retromuscular mass was palpable behind and laterally the
right sternocleidomastoid, not painful at digital pressure
and without local discoloring of the overlying skin. Ultrasound had documented a heterogenic partially cystic
lesion of approximately 4 cm diameter. The patient was
claustrophobic and refused a proposed magnetic resonance
imaging (MRI).
The patient underwent, under local anesthesia and
intravenous sedation, a small incision of 5 cm over the

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Intraoperative appearance of cystic lesion. A: Initial appearance of a cystic lesion separating fibres of cervical plexus from it; B: Intraoperative appearance of multicystic and solid lesion of different color.

A

B

C

D

Figure 2 The cyst consisted of ectodermal derivatives with predominant keratinized squamous epithelium covering the wall of the cyst (HE stain, × 20). A:
With hair and other skin adnetik lesional structures; B: Mature glial tissue; C: Cartilage; D: Muscle and fat.

lamp parallel to the right clavicle. After dissecting the
fibers of platysma a pluralistic lesion was discovered.
The lesion was progressively detached from platysma
and the adipose tissue under it. A sensitive branch of
cervical plexus was preserved (Figure 1). The tumor was
completely removed as the adjacent structures were not
infiltrated and discernibly dissectible from the pluralistic
tumor. The lady was discharged next day without any
particular complaints. Uneventful recovery followed.
The histological examination showed ectodermal derivatives consisted of keratinized squamous epithelium
covering the wall of the cyst, hair and other skin adnexal
structures, mature glial tissue, cartilage, muscle and fat.
The lesion was thus labeled as a mature cystic teratoma
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on basis of these histopathological features (Figure 2).
The patient was advised to undergo a computed tomography (CT) or MRI of the chest and neck that she regularly refused in phone interviews and consultations, with
the excuse of claustrophobia and the stated feeling of
being in the best of health. Nine years from surgery the
patient leads a normal life without any signs or symptoms of the disease.

DISCUSSION
Teratomas are embryonal neoplasms that arise when totipotential germ cells escape the developmental control
of primary organizers and give rise to tumors containing

159

February 8, 2014|First Edition|

Alimehmeti M et al . Adult benign teratoma of the neck

tissue derived from all three blastodermic layers (ectoderm, endoderm, and mesoderm). They are histologically heterogenous with cystic or solid areas, mature or
immature components. Hystologically teratomas are classified as mature (benign in 95% of cases),and immature
with malignant transformation[5].
They are rare tumours with a frequency of 1/40000
birth. The cervical localization represents 1.5% to 5% of
all the localisations[6]. They predominate in females (3/4
of the cases). The greminal cells or primary gonocytes
migrate from the vitellin sac during the first week of the
intrauterine life and colonize the sexual cordon forming
thus primitive undifferentiated gonads. During this migaration they arrest and form a germinal tumor benign
or malignant, being localised so from the head to the
coxygeal of the infant[6].
Teratomas are located more often in the sacrococcygeal region and in the ovary, but they may be also found
in many other anatomic regions. Teratomas of the neck
and mediastinum are particularly rare and may give rise
to severe respiratory distress. Prenatal diagnosis may be
the only opportunity for perinatal relief of the obstruction before spontaneous breathing is established.
The differential diagnosis is done with a metastasis
from thyroid carcinoma, cystic squamous cell carcinoma
of cervical lymph node arising in the oro/nasopharynx,
follicular adenomas of the thyroid, lymphangiomas,
and bronchial cysts[7]. Approximately 5% of germ-cell
neoplasms appear in one of several extracranial sites in
the head and neck region. Cervical teratomas are rarely
encountered in adults. The radiological diagnosis is supported by ultrasonography, computed tomography or
magnetic resonance imaging that reveal pluralistic tumor.

Malignant transformation of cervical teratoma has been
reported. Complete surgical removal is the elective treatment[5]. Adjuvant radiotherapy or chemotherapy is generally considered ineffective.
In the presented case the surgical removal was deemed
complete. The patient was advised to be checked with
total body CT and MRI of the neck which she refused
repeatedly. The clinical long term follow up has demonstrated no recurrence so far.
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Unusual case of insitu (intracystic) papillary carcinoma of
breast
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ferential diagnosis in palpable breast lumps as it often
mimics a benign lesion clinically. However, careful histopathological evaluation superadded by immunohistochemistry is an effective tool to arrive at the correct
diagnosis to avoid untoward complications related to
under diagnosis and/over diagnosis.
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INTRODUCTION
Intracystic papillary carcinoma (IPC) is an uncommon
breast cancer constituting only 0.5% to 1% of all breast
cancers[1]. Benign and malignant papillary lesions of the
breast can be very difficult to distinguish on cytology[2,3].
It is said to occur more frequently among whites and
postmenopausal women[2]. Papillary lesions of breast
have been evaluated in a wide spectrum ranging from
intraductal papilloma to insitu papillary carcinoma of
breast and invasive papillary carcinoma[3,4]. Herein, we
discuss an unusual case of IPC of breast in a postmenopausal woman in sharp contrast with the clinicoradiological diagnosis.

Abstract
The term “intracystic papillary ductal carcinoma in situ ”,
has recently changed and is now more appropriately
referred to as “intracystic papillary carcinoma’’ constituting only 0.5% to 1% of all breast cancers. Herein, we
discuss an unusual case of intracystic insitu papillary
carcinoma of breast in a postmenopausal woman, the
diagnosis of which was made on histopathology and
confirmed by immunohistochemistry. Patient responded
well to postoperative adjuvant radiotherapy without any
recurrence, thereby preventing further morbidity and
mortality related to invasion or tumor progression. So
careful histopathological evaluation is the mainstay to
arrive at the correct diagnosis to avoid untoward complications related to under diagnosis and /over diagnosis.

CASE REPORT
A 49-year-old female presented with a well-circumscribed
swelling in the upper outer quadrant of left breast measuring 3 cm in diameter. The lump was freely mobile
and not fixed to skin and deeper tissue. Mammography
showed a circumscribed mass in breast with partially obscured margins. Sonography showed a cystic mass with
internal echoes without posterior acoustic shadowing.
All hematological parameters were within normal limits.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Insitu papillary carcinoma; Histopathology
Core tip: The onco surgeon and onco pathologist should
keep in mind this rare type of insitu carcinoma as a dif-
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Figure 1 Fine Needle Aspiration Cytology confirmed the presence of
atypical cells.

Figure 3 Showing intraductalmalignant cells arranged in papillary fronds exhibiting features of malignancy (Insitu Papillary Carcinoma of Breast), × 10.

DISCUSSION
The terminology applied to describe papillary breast
lesions in the literature is relatively confusing. The traditional term “intracystic papillary carcinoma” generally refers to a localized in situ lesion, in a cystically dilated duct.
In view of the desmoplasia often surrounding these lesions, the distinction between in situ and invasive papillary
carcinoma can be very difficult to make. Therefore, IPC
had been divided it into three subgroups which seem to
correlate with the prognosis: IPC alone, IPC plus DCIS
and IPC with invasion[5]. In this manner, the term “papillary DCIS” would refer to a more diffuse process that
involves multiple ducts as opposed to a localized lesion[5].
Recently, Hill et al[6] using myoepithelial cell staining,
suggested a spectrum of progression from in situ disease
to invasive disease, signifying that what appears to be
DCIS on histology may potentially cause distant metastases. The lack of an intact basal myoepithel cell layer can
be identified by calponin, smooth-muscle myosin heavy
chain cytoplasmic stains and by p63 nuclear stains. This
“gold standard” method has a relatively high sensitivity
and denotes the invasiveness of the tumor cells in malignant papillary breast lesions[7].
The diagnosis of IPC of the breast should be made
carefully. Triple assessment is essential and the goal is to
achieve a preoperative diagnosis prior to surgery. The radiological diagnosis of IPC is relatively challenging. The
typical appearance of IPC on sonography is a hypo echoic area with soft tissue echoes projecting from the wall of
the cyst[6,8]. However, variations exist on ultrasounds from
intraductal lesions associated with ductal dilatation and
a predominantly solid pattern with the intraductal or intracystic mass totally filling the duct[9]. Importantly, IPCs
are vascular tumors demonstrating a characteristic flow
pattern on color-flow studies, which are sensitive to identifying even very small IPCs. A distinct vascular pedicle
can be identified within the central core with branching
vessels arborising within the mass[9].
The mammographic appearance of IPCs is less specific. Small IPCs are often negative on mammography,
while larger lesions may resemble any other focal wellcircumscribed dense mass[9]. Both can cause minimal to

Figure 2 The cut surface was grey white and firm with focal areas of hemorrhages, necrosis.

On examination there was no palpable axillary lymphadenopathy. Fine Needle Aspiration Cytology confirmed
the presence of atypical cells (Figure 1). A core biopsy
of the lesion revealed atypical ductal hyperplasia, but
no evidence of malignancy. In view of the atypical cells
and the residual swelling, the lesion was excised. Gross
examination revealed a lesion 3 cm × 2 cm × 2 cm in
size. The cut surface was grey white and firm with focal
areas of hemorrhages and necrosis (Figure 2). Histology
showed an intracystic tumor composed of papillary, adenoid and cribriform structures lined by columnar cells
exhibiting features of marked cytological atypia, i.e., nuclear hyperchromasia, pleomorphism, abnormal mitosis
and increased N:C ratio (Nucleocytoplasmic ratio) with
fibro vascular cores (Figure 3). The myoepithelial layer
was intact. On immunohistochemical staining 3+ nuclear
staining was obtained by estrogen and progesterone,
whereas a negative result was obtained by cerB2. The
case was finally diagnosed as insitu papillary carcinoma
of breast (IPC). Left simple mastectomy with sentinel
lymph-node mapping was performed. There was no evidence of tumor in the mammary tissue and the sentinel
node. Adjuvant radiotherapy (40 Gy in 25 fractions) was
advised due to tumor extension close to deep margin
and patient is doing well since last one year without any
recurrence.
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moderate duct dilatation in a tapering band-like density
pattern from the nipple towards the parenchyma. In addition, one report suggested the use of pneumocystography[10], and another MRI[11], in combination with mammography and ultrasound to diagnose IPC.
Fine Needle Aspiration Cytology and core biopsy are
usually performed. However, false negative results with
cytology are relatively frequent[12]. Therefore, excisional
biopsy should be carried out in all cystic lesions of the
breast, which are suspicious on any of the above diagnostic modalities.
There are no clear guidelines about the management
of IPC, which is due to various factors. On one hand
IPC is a rarity, on the other hand, the histopathological
classification and detection of invasiveness in IPC is rather confusing[5]. Since the prognosis of IPC is excellent
with low loco regional and distant recurrence rates, mastectomy is usually not necessary, unless it is technically
unavoidable[13]. Axillary node metastasis can occur in up
to 14% of the cases[13] therefore, an axillary staging procedure or clearance is recommended by most authors[9,13].
Others argue that IPC should be generally regarded as
an in situ disease, therefore axillary surgery is not recommended by these authors[6,8]. There has been no clear indication for adjuvant endocrine therapy, even for patients
with estrogen-receptor-positive tumors. The addition of
hormonal treatment does not appear to have influenced
the outcome[13]. On the contrary, Fayanju et al[14] recently
reviewed the usual adjuvant treatment applied for IPC
and found that patients with DCIS or micro invasive disease in association with IPC were more likely to receive
radiotherapy and tamoxifen
In a conclusion, the oncosurgeon and oncopathologist should keep in mind this rare type of carcinoma as a
differential diagnosis in palpable breast lumps as it often
mimics a benign lesion clinically. In such a scenario triple
assessment, i.e., clinical examination, radiology and histological assessment with a high level of clinical suspicion,
is necessary to diagnose insitu papillary carcinoma due to
its rarity.
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INTRODUCTION
Peripheral nerve sheath tumors (PNST) include the
schwannoma, the most common tumor arising from
peripheral nerves, and neurofibromas. Malignant PNST
(MPNST), also known as neurogenic sarcomas, include
schwannomas and neurofibrosarcomas which are indistinguishable when viewed with histological techniques.
MPNST account for 5% to 10%[1] of soft tissue sarcomas,
and have an incidence of 0.001% in the general population[2]. MPNST develop 4% to 10% in neurofibromatosis
type 1 (NF1), an autosomical dominant neurocutaneous
disorder with an estimated incidence of 1 in 2500 births.
Peripheral nerve tumors of the upper limb are very
rare; they represent less than 5% of all tumors in this region[2]. Solitary benign peripheral nerve schwannomas are
the most common. These can cause nerves to exhibit different clinical features depending on type, site of lesion
and their histopatologic pattern. Benign schwannomas
are generally solitary, oval, capsulated and elastic. Malignant tumors are very rare with rapid growth, invasion of
the nerve and neurological deficit[3].
Magnetic resonance imaging and ultrasound can localize the tumor but definitive diagnosis is possible only
with a histopatological exam.
Although rare, MPNST is one of the most aggressive tumors of the head and neck area. Complete surgical removal is the main treatment and most important
prognostic factor. Adjuvant radiotherapy should be used

Abstract
We report a rare case of malignant schwannoma of
the brachial plexus treated during a surgical campaign
aimed at the poorest communities in the Cuzco region
of Peru. A Peruvian 40-year-old-female from a mountain
community presented with a mass on the lateral side
of her left supraclavicular space. No imaging tools were
available during this surgical campaign and so a biopsy
of the tumor was carried out. Histopathological examination revealed it to be a low grade malignant schwannoma. A nerve enucleation of the tumor was chosen as
neither chemotherapy nor radiotherapy was available.
The tumour was a firm mass 4 cm x 3 cm x 2 cm in
size. After excision of the lesion the patient presented
neurological sequelae (deltoid, bicep, and tricep weakness) but her condition improved over the next 3 years.
We report this case of malignant schwannoma of the
brachial plexus as its incidence is very rare (the reported incidence is 0.001%) and because of its challenging
treatment in poor healthcare conditions.
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to assist surgical excision in local control[4]. The role of
adjuvant chemotherapy remains controversial[4].
Schwannomas originating from the brachial plexus are
extremely rare and to our knowledge those manifesting
preoperatively as a large lesion have rarely been reported.
We report a case of malignant schwannoma of brachial
plexus manifesting as an enlarging mass in the supraclavicular space, treated during a surgical campaign in difficult healthcare conditions.

CASE REPORT
A 40-year-old woman presenting a mass of the left supraclavicular fossa, was referred to us during a surgical campaign in October 2008 aimed at the poorest communities
in the Cuzco region of Peru. She showed no signs of any
neurological disturbances to the left upper limb. In her
past history there was no significant disease and physical
examination showed no abnormalities. Radiology was unavailable in our hospital so we performed a surgical biopsy. The excised section was gray-white to gray-yellow, soft
and fleshy in appearance. Pathologically it was diagnosed
as a low-grade malignant schwannoma composed of two
types of regions known as Antoni A and B regions; we
decided to remove the mass completely.
An anterior supraclavicular approach was used. After
the small skin incision, we displaced the sternocleidomastoideus muscle and proceeded with the complete
dissection of this solid vascularised mass arising from
the medial cord (Figure 1). The nerves were enlarged by
the tumour. Finally, while trying to preserve the nervous
structures, the mass was removed (Figure 2).
The histopathology of the tumour was consistent
with a low grade malignant schwannoma.
After surgery the patient had motor disturbances on the
left upper limb, particularly on the biceps muscle, she kept
deltoid and distal finger movements and she retained sensation. Radiotherapy and chemotherapy weren’t available in
this clinical centre and we couldn’t follow the patient for a
possible period of rehabilitation. When she returned to the
medical centre, 3 years later, she was improved, without any
further symptoms and, at physical examination, showed no
sign of relapse.

Figure 1 Tumor’s dissection and exposure of the surrounded nerves.

Figure 2 Nerve preservation after tumor excision.

of spindle cells dispersed in fibromyxoid stroma.
Perineuriomas may arise in soft tissues or within nerves,
and are composed of cells with elongated bipolar cytoplasmic processes frequently arranged in whorls or a storiform
pattern.
MPNSTs typically are characterized by the presence of
pale spindle cells often arranged in fascicles with alternating cellular and more myxoid areas. Most MPNSTs arise
from Schwann cells, but the possibility remains that some
arise from nerve sheath cells other than the Schwann cells.
Approximately two-thirds of all MPNSTs are associated
with neurofibromas[3].
In the literature survival rate is estimated to be 48%
at 5 years and prognostic factors are: tumour localization,
size, grade of malignancy and radical surgical treatment[7].
Benign PNSTs rarely recur after surgery. MPNST, on
the other hand, are often highly aggressive tumors, and
more than 60% of patients die of the disease[8].
In the treatment of malignant schwannoma, surgical
removal is the first choice[9]; however the resecting margin
of the tumor is always difficult and controversial[10]. Sometimes, in the case of malignant lesions, only the sacrifice
of involved nerves allows complete resection. Aggressive
surgical intervention and radiotherapy can result in good
survival[11]. In our case the pathology result reported a low
grade malignant lesion and for this reason we decided to
resect the tumor, even if we couldn’t perform any additional necessary treatment, principally radiotherapy. Our

DISCUSSION
The aetiology of PNST is usually unknown. However,
several hereditary disorders are known to predispose to
benign and MPNSTs, notably NF1 and NF2[5], both of
which are inherited in an autosomal dominant fashion.
All ages and both sexes may be affected by PNSTs.
Sporadic MPNSTs are most common between 40 and
50 years of age, while those occurring in the setting of
NF1 are diagnosed some 10 years earlier. In total, MPNSTs
account for 5%-10% of all soft tissue sarcomas.
Schwannomas are encapsulated spindle cell tumors
with distinct Antoni A and B components, hyaline vessel
walls, and nuclear palisading[6].
Neurofibromas are unencapsulated tumors composed
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patient showed signs of neurological disorder postoperatively as she presented deltoid, bicep, and tricep weakness.
Unfortunately we couldn’t follow her with further therapy,
but she came back to the medical centre after 3 years and
was improved.
In conclusion we experienced an unusual case of malignant schwannoma involving nervous structures of the
brachial plexus. We report its difficult treatment in a poor
social and cultural context during a surgical campaign
and the particular importance of its complete surgical removal in these complicated conditions, even thought no
adjuvant treatment was available.
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Primary histiocytic sarcoma of the stomach: A case report
with imaging findings
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INTRODUCTION

Abstract

Histiocytic sarcoma (HS) is an exceedingly rare lymphohematopoietic malignant neoplasm composed of tumor cells
showing morphologic and immunophenotypic features
of mature histiocytes[1,2]. Most patients are adults (median
age 46 years). Male predilection is found in some studies.
About one-third of cases present in lymph nodes, about
one-third in skin, and about one-third in a variety of other
extranodal sites, most commonly the intestinal tract[3].
HS of the stomach is extremely rare and it has rarely
been described in the English literature[3,4]. The imaging
findings of gastric HS are not well known. Thus, it is still
indistinguishable from other gastric neoplasms both clinically and radiographically[5]. To the best of our knowledge, only ten cases of gastric HS have been reported in
the international medical literature[3-8].
We report herein a case of primary HS of the stomach
with an emphasis on the imaging findings of endoscopic
ultrasonography (EUS), gastroscope, double contrast examination, and computed tomography (CT).

Histiocytic sarcoma (HS) is a rare malignant neoplasm
that originates from a histiocytic hematopoietic lineage
characterized by histiocytic differentiation and its corresponding immunophenotypic features. We herein reported a case of primary HS of the stomach which was
confirmed through histopathologic examination and
immunohistochemical staining. A 52-year-old woman
presented with progressive difficulty in feeding and
dull pain in the epigastric region. Gastroscopy, endoscopic ultrasonography, double contrast examination,
and computed tomography revealed a mass located on
the posterior wall of fundus and lesser curvature of the
stomach. Microscopically, the cytoplasm of the tumor
cells was abundant and eosinophilic. Immunohistochemical staining revealed that the tumor cells were
positive for CD45RO and CD68. It is difficult to differentiate HS of stomach from other gastric malignancies
by radiological evaluation alone. However, HS may be
considered when a protruding and ulcerated mass in
stomach shows heterogeneous hypervascular features.
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A

Figure 3 Double contrast examination demonstrated the shadow of soft tissue mass around the cardia and lesser curvature of stomach (arrows) (A), and
filling defect, intracavitary niches, destruction of mucosa, as well as rigidity of
the local wall were seen (B). The abdominal part of esophagus was involved.

Figure 1 Gastroscopic examination revealed a large irregular ulcer with
apophysis and erosive hemorrhage located on the posterior wall of fundus and lesser curvature.

men showed a focal irregular thickened gastric wall and a
poorly marginated, ulcerated soft tissue mass formation
with heterogeneously obvious enhancement in the lesser
gastric curvature and fundus area (Figure 4). Swelling of
the adjacent regional lymph nodes was also found.
Radical total gastrectomy was performed, and a 7 cm
× 6 cm irregularly protruded tumor in the gastric curvature and fundus with the distal esophagus involved was
found during the operation, associated with enlargement
of the 9th and 11th groups of perigastric lymph nodes.
The surgical specimens were sent to histopathologic
examination. The greater omentum did not show any tumor invasion, and tumor metastasis was not found in any
of the 22 examined perigastric lymph nodes. The tumors
showed infiltrative borders and areas of ulceration, with
invasion into the serosa. The tumor cells were monomorphic to pleomorphic in shape. The cytoplasm was abundant and eosinophilic. The nuclei were large, and round
to oval. Bizarre multinuclear giant cells were scattered.
Immunohistochemical analysis indicated that the tumor
cells expressed CD68, CD45RO, CD31 and Cyclin D1,
and approximately 90% of the cells stained for Ki-67,
but Bcl-2, Bcl-6, CD10, CD23, CD35, CD56, EMA, CK,
Mum-1 and Pax-5 were negative (Figure 5). The histological and immunohistochemical diagnosis for the malignant tumor of the stomach was histiocytic sarcoma.
The patient received three cycles of chemotherapy
after radical surgery. She has been free of recurrence or
metastasis for 4 mo.

Figure 2 Endoscopic ultrasonography showed thickening about the semiperimeter of the gastric fundal mucosa and a heterogenous hypoechoic
mass, the whole layer of the local wall involved (arrows).

CASE REPORT
A 52-year-old woman presented with a one-month history of progressive difficulty in feeding and dull pain in
the epigastric region for 3 d, without haematemesis or
black dejection. At physical examination, she was slightly
tender in the middle of the upper abdomen, without
abdominal distension. There was no history of previous
known stomach disease.
Gastroscopic examination revealed a large irregular
ulcer with apophysis and erosive hemorrhage located on
the posterior wall of fundus and lesser curvature of the
stomach (Figure 1).
EUS detected thickening about the semi-perimeter of
the gastric fundal mucosa, and a heterogenous hypoechoic mass, and the whole layer of the local gastric wall was
infiltrated (Figure 2).
The upper digestive pneumobarium double imaging demonstrated a filling defect and a shadow of soft
tissue mass around the cardia and lesser curvature of
the stomach, and the abdominal part of esophagus was
involved. There was destruction of the mucosa, rigidity
of the gastric wall, and intracavitary niches in the lesion
area (Figure 3).
Plain and contrast-enhanced CT scans of the abdo-
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DISCUSSION
Histiocytic sarcoma, also known as true histiocytic lymphoma, is an exceedingly rare lymphohematopoietic
malignant neoplasm composed of tumor cells showing
morphologic and immunophenotypic features of mature
histiocytes[2]. These malignant tumors most commonly
present in lymph nodes or at extranodal sites, such as the
gastrointestinal (GI) system, bone marrow and skin. The
vast majority of GI HS are located in the intestinal tract;
only few cases are found in the stomach. Hornick et al[3]
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A

B

C

Figure 4 Abdominal computed tomography scan showed focal irregular thickened gastric wall and a ulcerated soft tissue mass formation with heterogeneously obvious enhancement in the lesser gastric curvature and fundus area. A: Plain scan; B: Contrast-enhanced scan; C: Coronal multiplanar reconstruction
of enhancement scan.

A

B

Figure 5 Histopathologic exam showed the tumor cells were marked inequality in the sizes, the cytoplasm was abundant and eosinophilic, the nuclei were
large, round to oval, bizarre multinuclear giant cells were scattered. The tumor cells expressed CD68. A: Hematoxylin and eosin ×100; B: Immunohistochemical
staining for CD68 ×400.

and Copie-Bergman et al[4] once described 14 cases of
extranodal HS and 13 cases of true histiocytic lymphomas, respectively; among these cases, a total of 12 lesions
in 11 patients were located in the GI tract, but only one
lesion arose in the stomach. Gastric HS can be located
anywhere in the stomach: the cardia, the fundus, the antrum, the lesser curvature, or the greater curvature, but
most arise in the lesser curvature and involve the adjacent
area. There were ulcers in almost all lesions, and perigastric regional lymphadenopathies were also the common
associated ﬁndings in the patients with gastric HS[5-8].
Sundersingh et al[7] reported a multifocal HS of the
gastrointestinal tract, and a CT scan revealed multifocal,
circumferential gastrointestinal wall thickening involving
the stomach and jejunal loops. Gastric HS can also exist
together with HS of the colon[2]. In our case, the distal
esophagus had also been infiltrated. Akiba et al[9] reported
a case of HS arising in the parotid gland region; the patient had recurrent lesions in the pelvis and stomach 5
mo after parotidectomy.
On CT or magnetic resonance imaging enhanced
scans, extranodal HS lesions often present with notably
heterogeneous contrast enhancement, because generally the neoplasm has a plentiful blood supply[10,11]. Fant

WCCR|www.wjgnet.com

et al[12] reported one case of primary gastric HS in a dog,
a large, protruding and ulcerated mass was observed on
tomographic and endoscopic examinations, moreover, the
lesion was also apparently strengthened on enhanced CT
scan. The CT manifestations in our case were exceedingly
similar with those of the above case.
The imaging features of gastric HS are nonspecific.
Abdominal radiographs may show a soft tissue mass with
an irregular ulcer and heterogeneous hypervascular features, mostly arising in the lesser curvature and involving
the adjacent area.
In conclusion, HS of the stomach is extremely rare,
and, to our knowledge, its imaging features have not
been previously detailed and summarized in the Englishlanguage literature in humans[5-8]. The gastric HS can be
primary or secondary, but the primary tumor seems to
be more prevalent, and it can also coexist with other sites
of HS. It is difficult to differentiate HS of the stomach
from other gastric malignancies by radiological evaluation
alone. However, HS may be considered when a protruding and ulcerated mass in the stomach shows heterogeneous hypervascular features, particularly when it arises
in the lesser curvature.
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Glomus tumor in the stomach: Computed tomography and
endoscopic ultrasound findings
Min Tang, Jun Hou, Dong Wu, Xin-Ye Han, Meng-Su Zeng, Xiu-Zhong Yao
that can help in the early detection and differentiation
of gastric SMTs from other SMTs. As such, the purpose
of this report is to provide a better understanding of relevant CT and EUS features. Alternative treatments should
be considered carefully according to the imaging results.

Min Tang, Dong Wu, Xin-Ye Han, Meng-Su Zeng, Xiu-Zhong
Yao, Department of Radiology, Zhongshan Hospital of Fudan
University, Shanghai 200032, China
Min Tang, Dong Wu, Xin-Ye Han, Meng-Su Zeng, Xiu-Zhong
Yao, Department of Medical Image, Shanghai Medical College
of Fudan University, Shanghai 200032, China
Jun Hou, Department of Pathology, Zhongshan Hospital of Fudan University, Shanghai 200032, China
Author contributions: Wu D and Zeng MS approved the final
version to be published; Han XY revised the overall language;
Hou J provided the figures and discussion of the pathology; Yao
XZ revised the report critically for important intellectual content;
and Tang M designed and wrote the case report.
Supported by National Natural Science Foundation of China,
No. 30901228
Correspondence to: Meng-Su Zeng, MD, PhD, Department
of Radiology, Zhongshan Hospital of Fudan University, No. 138,
Fenglin Road, Xuhui District, Shanghai 200032,
China. zeng.mengsu@zs-hospital.sh.cn
Telephone: +86-21-64041990 Fax: +86-21-64439906
Received: September 26, 2012 Revised: January 21, 2013
Accepted: January 23, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Glomus tumor; Stomach; Diagnosis; Therapy
Original sources: Tang M, Hou J, Wu D, Han XY, Zeng MS,
Yao XZ. Glomus tumor in the stomach: Computed tomography and endoscopic ultrasound findings. World J Gastroenterol
2013; 19(8): 1327-1329 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i8/1327.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i8.1327

INTRODUCTION
Glomus tumors of the stomach are rare; predominantly
benign; and commonly described as solitary, well-defined
gastric submucosal tumors (SMTs) in the antrum with
non-specific clinical manifestations[1-4]. Gastrointestinal
stromal tumors (GISTs), undoubtedly the most common
malignant SMTs of the stomach, have the capacity to
become malignant and later metastasize. Therefore, the
most important and plausible current role of imaging in
the diagnostic approach and therapeutic plan for a glomus tumor is to differentiate it from other SMTs[1,4]. We
report this case with representative radiologic findings,
including computed tomography (CT) and endoscopic
ultrasound (EUS) reports, and also correlate them with
clinical pathologic presentations that can help in the early
detection and differentiation of GISTs from other SMTs.
The diagnosis was surgically confirmed. Contrast-enhanced CT showed peripheral nodular or homogeneous
strong enhancement in the arterial phase and prolonged
enhancement in the delayed phase[1-6].

Abstract
A 57-year-old man presented with intermittent dull abdominal pain after a period of 1 year. Abdominal computed tomography (CT) was performed. Except for the
endoscopy, the work-up for possible medical causes remained inconclusive. An open-abdomen, partial surgical
excision of the stomach was performed after the unsuccessful endoscopic resection. The pathology report revealed a glomus tumor of the stomach. Importantly, glomus tumors of the stomach are rare and are almost always benign. Therefore, the most important current role
of imaging associated with the diagnostic approach and
therapeutic plan for a glomus tumor is to differentiate it
from other gastric submucosal tumors (SMTs). We report
this case with representative radiologic findings, including
CT and endoscopic ultrasound (EUS) reports, and also
correlate them with clinical and pathologic presentations
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Figure 1 A 57-year-old man presented with intermittent dull abdominal
pain after a duration of 1 year with a glomus tumor in the lesser curvature. A: A plain computed tomography (CT) scan of the tumor revealing a clear
regular contour and an isodensity mass; B: The mass shows dense homogeneous enhancement with an intact overlying mucosa on early-phase contrastenhanced CT; C: The mass shows continuous homogeneous enhancement on
delay-phase contrast-enhanced CT.

Figure 2 Gastroscopy shows a submucosa eminent lesion in the stomach
wall. A: Endoscopic ultrasonic shows a solid mass originating from the superficial
layer of the muscular propria. It is 20 mm × 16 mm in size, and a marginal halo
can be observed; B: The mass appears as a round, hypoechoic lesion with homogenous echogenicity. After a failed endoscopic submucosal dissection with ligation for the treatment of the small tumor, a subtotal gastrectomy was performed;
C: Microscopic examination shows numerous dilated, thin-walled vascular spaces
surrounded by uniform glomus cells (hematoxylin and eosin stain, × 50).

CASE REPORT

an intact overlying mucosa on an early- (Figure 1B) and
delayed-phase (Figure 1C) contrast-enhanced CT. The endoscope examination showed a submucosal gastric mass
that was approximately 2.0 cm and was identified at the
lesser curvature of the antrum (Figure 2A). A solid mass
originated from the superficial layer of the muscular propria, measuring 20 mm × 16 mm, with a marginal halo.
The mass appeared to be a round, hypoechoic lesion with
homogenous echogenicity (Figure 2B).
Endoscopic submucosal dissection (ESD) was initially
planned, although it was unsuccessful due to significant
bleeding. As such, the patient was treated via open-abdomen
partial surgical excision of the stomach. After 7 mo, an abdominal CT follow-up showed no sign of tumor recurrence.

One year ago, a 57-year-old man presented to the local
primary hospital with intermittent dull abdominal pain,
especially when hungry. At that time, an upper gastrointestinal endoscope revealed mild diffuse gastritis. The
patient underwent conservative medical management
for 8 mo, during which the abdominal pain disappeared.
Over a recent 3-wk period, however, the pain reappeared
at levels higher than observed previously. The patient
was transferred to our hospital and subjected to further
investigation. A plain CT scan of the tumor revealed a
clear regular contour and an isodensity mass (Figure 1A).
The mass showed dense homogeneous enhancement,
suggesting a lesion with an abundant blood supply and
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Pathologic findings indicated that this was a glomus tumor, which is characterized by many vessels that are lined
with endothelial cells and surrounded by a solid proliferation of round or cuboidal cells with a round nucleus and
eosinophilic cytoplasm (Figure 2C). Immunohistochemical studies revealed that the tumor cells were positive for
smooth muscle actin (40%) and muscle-specific actin
(100%++) but negative for desmin and CD34/CD31.

contain phleboliths that can be detected by CT. Neurilemmomas have a moderately or markedly higher hyperintensity with T2-weighted imaging. In combination with tumor
size, location, enhanced pattern, and the intrinsic softtissue content, the high resolution provided by an magnetic
resonance imaging may constitute one the noninvasive diagnostic or therapeutic options for gastric glomus tumors,
in addition to surgery, endoscopic mucosal resectioning,
and fine-needle aspiration biopsy[1,3,4].
Our report describes a method of discerning between
gastric glomus tumors and other SMTs via CT and EUS
imaging findings. Endoscopic submucosal enucleation
is a feasible and safe procedure for the treatment of this
lesion. However, further investigation and comparative
studies are required to confirm the safety and efficacy
of this method. Radiologically, glomus tumors appear as
smooth submucosal masses with or without ulceration
and may contain tiny flecks of calcification. Imaging results may suggest suspicious malignant findings, such as
a large lesion measuring more than 3-5 cm, a lesion with
irregular margins, a cystic space, a heterogeneous echo, or
an interval change on follow-up. However, in the absence
of such findings, close surveillance is recommended along
with an operation and postoperative follow-ups at undefined time intervals[4-6].
In conclusion, CT and EUS findings that correlate
with clinical presentations can contribute to the early
detection and identification of gastric glomus tumors,
particularly in terms of assessing the tumor blood supply. Endoscopists prefer ESD to open surgery, although
the former necessitates caution due to complications that
may occur due to significant bleeding.

DISCUSSION
Gastric tumors are either epithelial or mesenchymal in origin. Radiologic findings enable a straightforward differentiation between mucosal or submucosal tumors. However,
the identification of benign or malignant tumors depends
on their biological behavior. Approximately 85% to 90%
of all gastric tumors are benign, and 50% of these are
mesenchymal in origin. This subgroup of gastric tumors
can be further divided into two groups. The first group
arises from the somatic tissue, which includes smooth
muscle tumors, neural tumors, lipocystic tumors, and
tumors originating from vascular or perivascular tissues
(e.g., glomus tumors). In contrast, more than 95% of all
malignant tumors of the stomach are adenocarcinomas.
The remaining malignant tumor types include lymphomas,
sarcomas (e.g., malignant gastrointestinal stromal tumors),
and carcinoid tumors, among others. The second group is
larger and includes GISTs[1]. Glomus tumors in the stomach are rare and are almost always benign; therefore, the
most important role of imaging in diagnostic and therapeutic approaches is the differentiation of GISTs from
other gastric submucosal tumors.
In 1935, Masson published a monograph entitled “Les
glomus cutanes del’Homme.” The classic location of a
glomus tumor is the subungual region of a digit, although
it may occur anywhere in the body, including the skin,
soft tissues, nerves, stomach, nasal cavity, trachea, and
liver. Glomus tumors of the stomach typically appear as a
submucosal nodule or mass on the antrum[2]. Although a
glomus tumor of the stomach is a pathologic diagnosis, it
should be included as a differential diagnosis if a solitary,
hypervascular submucosal tumor is present in the stomach.
Other mesenchymal tumors, such as carcinoid tumors,
GISTs, neurilemmomas, and hemangiomas, may show a
similar pattern. The overlap of radiologic findings in many
gastric tumors makes their differentiation difficult. However, some unusual gastric tumors have characteristic radiologic features that may suggest a specific diagnosis. The
incidence of gastric carcinoid tumors is increasing, and
multiple tumors may occur from the fundus to the antrum.
The imaging features of GISTs are variable, ranging from
a small nodule with signal changes similar to the gastric
muscle to a large mass with a cystic change, an intratumoral hemorrhage, necrosis, or ulceration with air-fluid levels.
Hemangiomas are characterized by color changes in the
vessels that appear blue or red in an endoscopy and may
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INTRODUCTION
Angioleiomyomata are a vascular variant of leiomyomata, which are benign tumors of smooth muscle. Angioleiomyoma of the large bowel is an extremely rare
benign tumor. This is the first reported case in the English literature where a patient presenting with perineal
discomfort/tenesmus and symptoms with a rectal mass
passed via the anus had underlying angioleiomyoma.

CASE REPORT
A 40 year-old woman presented to an examination complaining of pain-related difficulties, feelings of pressure,
and a prolapsing rectal tumor during defecation. The
patient’s difficulties began three years earlier, in the form
of a sporadic feeling of discomfort in the anus and an
occasional tumor prolapse 3 cm × 2 cm in size, which
was spontaneously moving back inside. During the last
six months, the tumor has grown up to 7 cm × 5 cm ×
6 cm, and had been permanently falling out and hardly
withdrawing. Due to bowel movement and personal hygiene problems, the patient came to the proctology unit.
On admission, the woman was hemodynamically
stable and the laboratory analyses were within the normal limits, except for a slightly lower level of calcium
ions (2.17 mmol/L) and slightly increased chloride (106
mmol/L). She was examined at the Proctology Section
of the General Surgery Clinic. The tumor was 7 cm ×
5 cm × 6 cm in size, “stuck out” from the anus, had an
intact smooth surface, and was painless on palpation, on
a 3 cm wide pedicle, and reducible (Figure 1).
After pre-operative preparation, transanal tumor ex-

Abstract
Angioleiomyoma represents a benign stromal tumor,
which usually occurs in the subcutaneous tissue of the
extremities, although its occurrence in the gastrointes
tinal tract is very rare. A case of rectal angioleiomyoma
in a 40 year-old female patient is described here. Six
months earlier, the patient suffered from periodical
prolapse of an oval tumor from the anus, along with dif
ficulties in bowel movement. A transanal extirpation of
the tumor was performed. This is the first reported case
in the English literature of a patient presenting with pro
lapsed angioleiomyoma of the rectum. During the im
mediate postoperative period, as well as 6 mo later, the
patient had an unremarkable postoperative recovery.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Prolapsed tumor; Angioleiomyoma; Rectum;
Leiomyoma
Original sources: Stanojević GZ, Mihailović DS, Nestorović
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Figure 1 In situ prolapsed angioleiomyoma of the rectum.

A

Figure 3 Histopathological examination of a combined capillary and venous angioleiomyoma of the rectum. A: Hematoxylin and eosin staining (×
10); B: Hematoxylin and eosin staining (× 40).

B

hospital on the second postoperative day. Six months
after the operation, during the control examination, the
patient was feeling well; digital rectal examination and
laboratory findings were in order.

DISCUSSION
Primary leiomyomata are very rare in the gastrointestinal
tract; mostly appearing in the stomach and small intestine. They are much less frequent in the esophagus and
colon. Leiomyomata in the anorectal region make up 3%
of all gastrointestinal benign tumors of smooth muscles
(i.e., they appear in 1 out of every 2000-3000 rectal neoplasms)[1,2]. The first rectum leiomyoma was described
by Vander Espt in 1881[3]. With regard to macroscopic
appearance, colon leiomyomata can be sessile (i.e., peduncular, intraluminal, intramural and extraluminal). The
clinical picture goes mainly without symptoms, except
in the case of large tumors, which present occasional
bleeding, a palpable and often prolapsing mass, and occasional pain in the last part of the colon[1,4].
In 1995, Ezinger divided all leiomyomata into three
groups: superficial, vascular (i.e., angioleiomyomata) and
deep leiomyomata[5]. Angioleiomyomata are benign tumors of smooth muscle with expressed abnormal small
blood vessels with thickened walls. They usually occur
on the skin or in the subcutaneous tissue of the lower
extremities, representing one out of five characteristic
painful skin lesions, together with angiolipoma, glomus

Figure 2 Cross-section of the lobular structure of the tumor showed a visible capsule and a partially bleeding parenchyma. A: Pedunculated tumor;
B: Cross-section of the lobular structure tumor with visible capsule and partially
bleeding parenchyma.

tirpation surgical intervention was performed. A crosssection of the tumor’s lobular structure showed a visible
capsule and a partially bleeding parenchyma (Figure 2).
Histopathological examination of the tumor revealed
combined capillary and venous angioleiomyoma of the
rectum, with thick vascular channels and intervascular
smooth muscle bundles (Figure 3).
Results of immunohistochemical analyses revealed
that the angioleiomyoma was negative for C-kit and CD34,
and positive for smooth muscle actin and desmin (Figure
4).
The postoperative course passed quite regularly, with
out complications, and the patient was released from
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nitis, and perforation[13-16]. In the English literature, there
are no data about the existence of rectum angioleiomyomata, making this the first described case.
Considering the nature of the tumor, the treatment
implies that its transanal extirpation was a minimally invasive procedure.
Prolapsed peduncular intraluminal rectal angioleiomyoma represents an exceptionally rare type of tumor,
which has now been described in literature for the first
time. Its treatment implies transanal extirpation with further patient follow-up.

A

B
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tumors, spiradenoma, and neurinoma[6]. Cases of localization have also been described, including the mouth
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of stratified smooth muscle fibers that surround a few
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Uterine intravenous leiomyomatosis with cardiac extension:
Imaging characteristics and literature review
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and magnetic resonance imaging, can provide important information to reveal the mass, the range and path
of the lesion, and relates to the surgical plan decision.
Consequently, perfect and exact image examination is
very necessary pre-operation.
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Abstract
Intravenous leiomyomatosis (IVL), showing unusual
growth patterns of uterine leiomyoma, is a rare neoplasm characterized by intravascular proliferation of
a histologically benign-looking smooth muscle cell tumor mass, but not invading the tissue. To date, less
than 300 cases have been reported and fewer than
100 cases with cardiac involvement. Imaging characteristics of IVL are still not clear so it is usually misdiagnosed before surgery. A 36-year-old woman, who
had undergone hysterectomy due to hysteromyoma,
presented with shortness of breath after activities.
Imaging showed IVL with mass involvement of the
left ovarian vein, left renal vein, left external and common iliac vein, as well as within the inferior vena cava
(IVC), extending into the right atrium. The operation
demonstrated that the mass had no stalk and had welldemarcated borders with the wall of the right atrium
and IVC. The patient underwent a one-stage combined
multidisciplinary thoraco-abdominal operation under
general anesthetic. Subsequently, the pathology report
confirmed IVL. IVL should be considered in a female
patient presenting with an extensive mass in the right
side of the heart. Imaging technology, such as echocardiogram, contrast-enhanced computed tomography
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INTRODUCTION
Intravenous leiomyomatosis (IVL), showing unusual
growth patterns of uterine leiomyoma, is a rare neoplasm
characterized by intravascular proliferation of a histologically benign-looking smooth muscle cell tumor mass, but
not invading the tissue. Birch-Hirschfeld[1] first presented
a case of IVL in 1896 and Durck first presented a case of
intracardiac extension of IVL in 1907; cases of intracardiac extension account for about 10%[2]. To date, less than
300 cases have been reported in the English literature.
Although histologically benign, IVL might sometimes
be malignant in behavior, with not only involvement of
pelvic veins, the inferior vena cava (IVC), adrenal and
renal veins, but sometimes reaching as far as the right cardiac chambers and the main pulmonary artery, and may
result in cardiac symptoms and a cardiac murmur, fainting and even, in some cases, sudden death[3]. Because of
its rarity, IVL is usually misdiagnosed pre-operation and
diagnosed late, and is subsequently not treated properly.
The correct preoperative diagnosis of IVL depends on a
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huge amount of information, especially a comprehensive
imaging examination. Here, we present a case of IVL
diagnosed by transthoracic echocardiography, abdominal
contrast computed tomography (CT) and CT angiography (CTA) and verified by histopathological evaluation,
and we review the literature.

A

CASE REPORT
Clinical manifestation and physical examination
A 36-year-old woman presented with a 1 mo history of
shortness of breath after activities with no obvious cause,
and not accompanied by palpitation, fever, cough and
paroxysmal nocturnal dyspnea, etc. Two years ago, she had
undergone hysterectomy due to hysteromyoma and was
not found to have any heart disease or relevant history.
On examination, there was no abnormality in the physical examination except for cardiac auscultation and mild
edema of both lower extremities. Ⅱ/Ⅵ level of systolic
blowing murmur and diastolic rumbling murmur were
heard in the 4th and 5th intercostals on the left sternum.
In addition, incomplete right bundle branch conduction
block, increased right heart load and mildly lowered S-T
segment were found on the electrocardiogram check. The
laboratory examinations revealed normal results, including tumor markers, liver and kidney function, blood and
urine examination, etc.

B

C

Echocardiogram
Transthoracic two-dimensional echocardiography showed
a mild increase of the right atrium and ventricle and the
atrium was filled with an echogenic oval tumor mass
which was approximately 6.8 cm × 4.0 cm and moved
back and forth through the tricuspid orifice into the right
ventricle (Figure 1A and B). The mass size was about
10.7 cm × 1.2 cm and involved the IVC and extended
through the lumen (Figure 1C). The mass of the right
atrium and IVC was stretched and had well-demarcated
borders with the wall of the right atrium and IVC. The
presumptive diagnosis of left atrial myxomas was made
by an ultrasonic practitioner.

Figure 1 Echocardiogram of the heart and inferior vena cava. A, B: Axial
image demonstrates a mass within the right atrium that moves back and forth
through the tricuspid orifice into the right ventricle in the systolic and diastolic period; C: Axial image demonstrates a mass within the inferior vena cava (arrows).

CT and CTA
Contrast enhanced CT and CTA of the thoracic, abdominal and pelvic cavity were performed. The pelvic CT
revealed a lobulated mass with local heterogeneity contrast enhancement (Figure 2). A low attenuation-filling
defect without contrast enhancement was present in the
left ovarian vein, left renal vein, left external and common iliac vein, as well as within the IVC, extending into
the right atrium (Figure 3). The mass within the vein and
right atrium was wide. Hence, the presumptive diagnosis
of sarcoma with invasion in to the vein system and right
atrium was made; the mass was not in the vein system,
except for the thrombus formation.

Figure 2 Preoperative pelvic contrast enhanced computed tomography
shows a big irregular mass exhibiting heterogeneous enhancement.

dominal cavity was performed. The imaging demonstrated an irregular mass, like a filling defect from the IVC to
the right atrium, and presented as a large tumor within
the atrium (Figure 4).

Digital subtraction angiography
Digital subtraction angiography of the thoracic and ab-
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mass and the wall of the vascular structure and heart and
peeled the lesions completely. The length of tumor within
the vascular structure and heart was 30 cm. All the masses
looked red and had the same pathological features, showing a spindle cell tumor, size consistency, less karyokinesis
and with a thick wall vessel in the mesenchyme. Subsequently, the pathological report confirmed IVL.

A

DISCUSSION
The neoplastic smooth muscles of IVL are histologically
and cytogenetically similar to benign leiomyomata but
might behave in a “malignant” fashion, with not only involvement of pelvic veins, IVC, renal veins, pulmonary artery and right cardiac chamber, but also distant metastasis,
such as lung, brain, lymph nodes and so on[3-5]. Although
cardiac involvement is present in up to 10% of cases[3], in
the last 10 years the literature contains more reports of
IVL and fewer than 100 cases with cardiac involvement.
So far, the pathogenesis of IVL is still unclear; one possibility is that the tumor originated from smooth muscle in
the vessel wall and the other that it is the uterine leiomyoma which invaded the uterine vein and extended extensively. The current patient had a history of hysterectomy
5 years ago. CT imaging revealed an irregular enhancing
tumor in the pelvis invading into the left ovarian vein, renal vein and common iliac vein, as well as within the IVC,
extending into the right atrium. The mass was not adhesive with the wall of the vascular structure and heart and
was resected completely. Therefore, the case was inclined
to support the second theory of pathogenesis.
Clinical characteristics of IVL mainly depend on the
location and scale of lesion. More distal intravascular extension of the tumor can result in various cardiorespiratory symptoms. Symptoms of abdominal pain, shortness
of breath, palpitation and edema of the lower extremities are the most common and occasionally present with
Budd-Chiari syndrome, pulmonary embolism and sudden death[3,5]. The prominent clinical manifestation of the
present case was shortness of breath and mild edema of
the lower extremities. The reason for misdiagnosis preoperation may be because it is not a typical symptom for
IVL diagnosis.
Previously, many case reports described characteristic
imaging features, including nodular, enhancing tumors
that appear to originate in the uterus and extend into the
venous system, causing expansion of the involved vascular structures and heart[6-8]. Echocardiographic features
of IVL with cardiac extension include a hyperechoic
elongated mobile mass extending from the IVC and an
irregular mass in the atrium. The tumor in the atrium usually is misdiagnosed as myxoma, although some key points
of a differential diagnosis are advanced[9], as happened in
the present case. Usually, more imaging examinations are
needed. Contrast-enhanced CT, CTA and post-processing
(multi planar reformation, maximum intensity projection )
can directly show the tumor and full-scale path of extension, which is the key for the establishment of an opera-

B

Figure 3 Preoperative chest and abdominal computed tomography. A:
Axial image demonstrates a lobulated mass within the right atrium and ventricle; B: Axial image shows a tumor in the inferior vena cava and resulting lumen
stenosis.

A

B

Figure 4 Coronal plane computed tomography and digital subtraction
angiography image of intravenous leiomyomatosis. A: Preoperative coronal
plane computed tomography demonstrates a mass was present in the left ovarian vein, left renal vein, left external and common iliac vein, as well as within
the inferior vena cava, extending into the right atrium; B: Digital subtraction angiography image demonstrates an irregular mass filling defect from the inferior
vena cava to the right atrium.

Operation and pathology
Cardiac and vascular surgery was carried out under general anesthetic and with circulatory arrest. The pelvic
masses were partially resected because of extensive lesions, including bilateral accessories. The left ovarian vein
was cut off and the IVC and right atrium opened; the size
of tumor within the atrium was about 8 cm × 6 cm ×
6 cm. The surgeons separated the adhesion between the
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tive plan[6]. A pelvic irregular tumor usually presents with
inhomogeneous distinct enhancement and the iliac vein,
ovarian veins, IVC and right atrium are usually involved,
distended and filled with an enhancing mass. In addition,
IVC can be distended with a non-enhancing thrombus.
In the present case, CT imaging revealed a lobulated inhomogeneous enhanced mass in the pelvis and a long,
serpentine and elongated mobile mass extending from the
left ovarian veins, left internal iliac vein, continued to the
IVC and extending into the right atrium. However, it is
sad that it did not raise the presumptive diagnosis of IVL.
In retrospect, once this disease is discovered, the diagnosis of IVL should be considered by combining the CT
features with the history of uterine myoma. Pre-surgical
CT examination is very important. Magnetic resonance
imaging (MRI) features of IVL were also reported, similar
to the findings of CT but with advantages of superb soft
tissue contrast resolution, direct multi-planar imaging capability and unique ability to assess blood flow.
According to imaging features, the differential diagnosis of IVL mainly includes intravenous thrombus, leiomyosarcoma, right atrial myxoma and tumor thrombosis
with malignant carcinoma, for example, renal carcinoma,
hepatocellular carcinoma, adrenal cortical carcinoma,
etc. The differential diagnosis points of them have been
described by previous reports[3,6,8]. Therefore, here, we
summarize the diagnosis points of IVL: (1) Middle-aged
women, usually with a history of hysterectomy; (2) Pelvic
irregular mass with inhomogeneous enhancement, invasion in the pelvic vein and extending to the IVC, sometimes to the right atrium; (3) Lesions widely infringing the
venous system is an important feature; (4) The mobile
mass within the right atrium is always accompanied with
a large mass in the IVC and continued; and (5) The mass
in the heart and vein structures have no adhesion with
the wall of heart and vein. According to these features,
the present case was a typical IVL case but it was misdiagnosed pre-operation; to our knowledge, it was the first
case confirmed in our hospital. Although these features
strongly suggest the diagnosis of IVL, the final diagnosis
depends on histopathology.
Surgical excision is still the best treatment of choice
for IVL and complete removal of the tumor is considered
essential to prevent a recurrence. In fact, it has a high rate
of recurrence because complete resection is a difficult
thing to achieve[10]. Once IVL involves the right heart
chamber, a combined multidisciplinary thoraco-abdominal
operation is required. In the present case, the intra-cardiac
and intra-vascular mass was free-floating without involvement of the cardiac structure and vein wall tissue. The left
ovarian vein was cut off and then the mass was resected

by opening the IVC and right atrium. Only a partial resection of the pelvic tumor was performed because of the
widespread tumor and involvement of small vessels in the
pelvis. Estrogen would stimulate the tumor to grow[10] and
therefore a bilateral oophorectomy was performed.
In conclusion, intracardiac leiomyomatosis should be
considered in a female patient presenting with an extensive mass in the right side of the heart. Imaging technology, such as echocardiogram, contrast-enhanced CT and
MRI, can provide important information to reveal the
mass, the range and path of the lesion, and relates to the
surgical plan decision. Consequently, perfect and exact image examination is very necessary pre-operation.
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Core tip: What is already known? Most people who drink
heavily also smoke; alcohol and smoking synergistically
increase aerodigestive cancer risk; people with alcohol
problems and/or liver injury, are supported to attain
and maintain abstinence, from alcohol but much less
effort is employed to help them achieve smoking cessation. What is the key message? Patients who maintain
abstinence from alcohol remain at risk for aerodigestive
cancers for several years, especially if they continue
to smoke. How might it impact on future clinical practice? Smoking behaviour should be addressed in codependent individuals if the health benefits of long-term
abstinence from alcohol are to be maximized.

Abstract
Significant concerns over the health, social and economic burdens of the two most common, and frequently co-misused drugs of abuse, alcohol and tobacco, has encouraged focused but separate health
promotion and disease prevention policies. However,
this separation of focus means that while individuals
who present with alcohol-related problems are increasingly supported to attain and maintain abstinence from
alcohol they are not routinely assisted to refrain from
smoking. This is tragically inopportune as alcohol and
tobacco have an established “synergistic” effect on
aerodigestive cancer risk. Moreover, even when patients successfully tackle their alcohol problems they
remain at increased risk for developing these cancers,
especially if they continue to smoke. A case series is
presented together with a discussion on how service
provision for co-misuse could be improved to obviate
aerodigestive cancer risk. Given the prevalence of alcohol and tobacco use in the United Kingdom, these
observations may have far reaching implications for
the individual, health provider(s) and wider society.
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INTRODUCTION
Alcohol consumption and tobacco usage are associated
with major health issues and are principle causes of
preventable deaths in developed countries. The risks to
health they pose are also interrelated. Thus, cigarette
smoking is independently related to the risk of developing alcohol-related cirrhosis, with smokers of a pack
or more per day at three times the risk compared with
lifelong non-smokers[1]. Both behaviours also have a
significant effect on cancer risk, particularly the development of aerodigestive tract cancers (e.g., squamous
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cell cancers (SCCs) of the oropharynx, larynx, and oesophagus), with the risks correlating to the levels of both
alcohol consumption and tobacco usage[2,3]. Moreover,
the risk associated with alcohol and tobacco co-misuse is
multiplicative or at least greater than additive[4]. Also of
significant importance is the fact that the risk of cancer
development persists even when behaviours are moderated although with temporal differences. Thus, a favourable effect of smoking cessation is evident within a few
years[5], whereas the risk may remain persistently high for
several years following abstinence from alcohol[6,7]. This
is of particular concern in patient who undergo orthotopic liver transplantation in whom the risk of de novo
aerodigestive cancers is increased, independently of immunosuppressant use, particularly in those with alcoholrelated cirrhosis, a long history of cigarette smoking and
continuation of smoking post-transplantation[8-11].
Intervening in addictive behaviours may provide the
most effective was of limiting both the health and economic burden of upper aerodigestive cancers. However,
despite the fact that some 80% of individuals seeking
treatment for alcohol problems also smoke the opportunity to simultaneously address smoking issues is rarely
effectively taken. Examples of the consequences of these
missed opportunities are presented.

rhosis secondary to alcohol and newly diagnosis hepatitis
C virus (HCV) infection, complicated by the development of subacute bacterial peritonitis (SBP). Following
an initial stormy inpatient stay he eventually achieved
stable disease with maintained abstinence from alcohol.
However, despite efforts to encourage engagement with
smoking cessation services he continued to smoke and
to use marijuana occasionally. He initially declined antiviral therapy, but in 2007 was eventually and successfully
treated for HCV with pegylated (PEG)-interferon and
ribavirin. In 2010, aged 59, while still abstinent from alcohol, he presented with hoarseness, peri-tonsillar swelling
and cervical lymphadenopathy due to a posterior hypopharyngeal SCC (T4M0N0). This was successfully treated
with chemoradiotherapy; he independently quit smoking
and remains well with no evidence of recurrence on positron emission tomography (PET)-scanning.
Case 3
A 55-year-old Caucasian man presented in 2000 with
alcohol dependence and decompensated alcohol-related
cirrhosis complicated by SBP. He was a lifelong heavy
smoker and user of marijuana and although he subsequently maintained abstinence from alcohol and moderated his use of marijuana he repeatedly refused to consider
smoking cessation. In 2007, aged 62 years, he presented
with a cough and worsening shortness of breath; a diagnosis of early small-cell lung carcinoma was made and
successfully treated with chemoradiotherapy with no
evidence of recurrence to date. In 2011, a solitary small
hepatocellular carcinoma was diagnosed on surveillance
ultrasound and treated with radiofrequency ablation with
no evidence of recurrence to date. Although he remains
abstinent from alcohol he continues to smoke.

CASE REPORT
Case 1
A 42-year-old Caucasian woman presented in 1993 with
a long history of alcohol misuse; her liver biopsy showed
cirrhosis. Subsequently she attained and maintained abstinence from alcohol apart from one brief relapse in 1996;
her liver disease was well-compensated. She was a longstanding, heavy smoker but declined referral for smoking
cessation, only briefly engaging with these services in
2000. In 2001, aged 50 and still smoking, she presented
with hoarseness and throat swelling; a diagnosis of SCC
of the uvula and soft-palate was made. She underwent
curative radical surgery and radiotherapy but was left
with significant nasal regurgitation of food. Post-surgery,
despite self-reported periods of smoking cessation, she
never successfully quit. In 2009, aged 58, she developed
anaemia and reflux symptoms secondary to a new midoesophageal SCC (T3N1M0). She was not a candidate
for surgery due to advanced emphysema, large gastric
varices and upper aerodigestive radiation damage that
would have made oesophageal resection and anastomosis hazardous. She underwent her first cycle of palliative
chemoradiotherapy but died 9-wk from cancer diagnosis
with aspiration pneumonia and neutropaenic sepsis complicating endoscopic gastrostomy placement (Table 1).

Case 4
A 46-year-old Caucasian woman presented in 1997 with
a history of alcohol misuse, jaundice and ascites; she
had cirrhosis on liver biopsy. Her initial hospitalisation
was complicated by torrential haemorrhaging from a
posterior, penetrating duodenal ulcer requiring gastroduodenal artery embolisation. Following discharge she
maintained abstinence from alcohol and her liver disease
stabilized with normalization of her liver function tests.
However, she remained a heavy smoker despite medical advice to quit. In 2008, aged 57, she presented to her
general practitioner with a history of painful neck swelling, otalgia and hoarseness. This failed to resolve with
repeated courses of antibiotics but she was not referred
for specialist review until she attended for her routine
hepatology surveillance some 7 mo later. A diagnosis
of laryngeal SCC (T1M0N0) was made and she underwent 2 mo of local radiotherapy. She independently quit
smoking at cancer diagnosis but a year later was found,
on surveillance imaging, to have a bronchogenic cancer
(T1N0M0) and underwent further radiotherapy. In 2010
she developed faecal peritonitis secondary to a perforated
sigmoid diverticulum and required a right hemicolectomy

Case 2
A 50-year-old Anglo-Indian man presented in 2001 with
a history of ongoing mental health issues, previous intravenous drug misuse, current marijuana use and alcohol
dependence. He had evidence of decompensated cir-
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1951
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1951

1947

1947

2
3

4

5

6

F

M

F

M
M

F

Sex

22

37

29

30
35

Years
25

200

70

100

100
250

Units/wk
120

Alcohol misuse

63

15

19

18
65

Pack years
40

40

10

30

10
35

cpd
20

Tobacco use

52

57

46

50
55

Cirrhosis
42

64

Cancer
50
58
59
62
65
57
58
60

Age at diagnosis

Uvula/soft palate SCC
Oesophageal SCC
Hypopharyngeal SCC
Small-cell lung cancer
HCC
Laryngeal SCC
Bronchial carcinoma
Posterior triangle neck SCC
(unknown primary)
Oesophageal SCC

Cancer

Yes

Yes

No

No
No
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NA
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1
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8
7

No

No

No

No
No

Remission

Remission
Remission
Remission
Remission
Remission
Remission

Died

Cancer

184

Case 6
A 50-year-old Caucasian woman of Polish origin was referred to our dermatology service in 1997 with spider naevi; on enquiry she admitted to a 22-year history of heavy
drinking although she had stopped some 8 mo prior to presentation. Her initial liver biopsy showed severe hepatic fibrosis but by 1999 this had evolved to cirrhosis despite
continued abstinence from alcohol. She smoked 40 cigarettes per day and did not wish to stop. In July 2011, having been abstinent from alcohol for 14 years, she presented
with a 2.5 mo history of increasing dysphagia and a diagnosis of a mid-oesophageal carcinoma was made. Her cirrhosis was well-compensated with no clinical, radiological or
endoscopic evidence of portal hypertension. Nevertheless she was not felt to be a candidate for surgery as she had limiting smoking-related emphysema. She underwent 3 mo
of chemoradiotherapy and, when last reviewed, was in remission. She stopped smoking after cancer diagnosis.

Case 5
A 57-year-old Caucasian man initially presented in 2004 with a long history of alcohol and tobacco misuse, severe lethargy and abnormal liver function tests. He was found to
have HCV infection secondary to prior drug misuse; his liver biopsy was consistent with cirrhosis secondary to both alcohol and HCV. In 2006 he was admitted for medically
assisted withdrawal from alcohol and after 6 mo abstinence from alcohol was started on treatment for his HCV with PEG-interferon and ribavirin. He achieved an early viral
response but at 3 mo he developed tender, rubbery lymph glands in his right neck diagnosed as a SCC of unknown origin (TxM0N3); the primary was never discovered despite
extensive investigations including MRI and PET scanning and bronchoscopy. The antiviral therapy was stopped; he underwent radical block dissection of his right neck, a bilateral tonsillectomy and local radiotherapy. He stopped smoking at cancer diagnosis, although he admitted to occasional marijuana use. In 2008, despite support, he became
depressed and returned to drinking, albeit at a lower level than previously. There are no sign of cancer reoccurrence, to date.

with colostomy. She is now well with no evidence of persistent or recurrent laryngeal or bronchial malignancy at follow-up. Of interest, her older sister, who had also been a
heavy smoker and drinker, died from bronchial carcinoma five years after a successful liver transplant for alcohol-related cirrhosis.

No

6

No

No
No

Misuse intervention
Smoking
Alcohol
Provided yes/no
Quit (yr) Relapsed (yr) Abstinent (yr)
Recidivism
Yes
0.3
Yes
7
No

DoB: Date of birth; cpd: Cigarettes per day; HCC: Hepatocellular carcinoma; SCC: Squamous cell carcinoma; NA: Not applicable; F: Female; M: Male.

1951

DoB

1

Case

Table 1 Details of the drinking and smoking behaviours of six patients with alcohol-related cirrhosis who developed aerodigestive cancers
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than that of the other well known constituent carcinogens, e.g., polycyclic aromatic hydrocarbons (PAH) or
tobacco-specific nitrosamines. Chronic smoking modifies
the oral flora favouring greater production of acetaldehyde from ethanol. Thus, upper digestive tract exposure
to acetaldehyde increases further with concomitant alcohol and tobacco usage.
Alcohol, when taken habitually in high amounts, activates the cytochrome P450 enzymes system. As many of
the pro-carcinogens in tobacco smoke require enzymatic
activation to exert their carcinogenic activity alcohol may
change the carcinogen activation pathway related to these
substances. In addition, the solvent properties of ethanol
can also facilitate the contact of substances dispersed in
smoke with the mucosa.
Locally, alcohol can also affects cellular membrane
permeability and acts as a liquid phase into which carcinogens diffuse, thereby facilitating their penetration
into the intracellular domain of mucosal epithelial cells in
the mouth. The increased membrane permeability causes
changes in the diffusion/uptake patterns of other substances for which ethanol can also act as solvent.
Three of the six patients in this series (cases 2, 3 and
5) were also heavy marijuana users. Inhaled marijuana
smoke contains various carcinogens some, including PAH
and acetaldehyde, in concentrations up to 50% higher
than in tobacco smoke[20]. Thus, the use of marijuana has
been implicated in cancer development by direct DNA
damage. Conversely, marijuana smoke also contains cannabinoids which have been shown to have anti-neoplastic
properties[21]. Little is known about the effects of these
competing factors. However, in a recent case-control
study[22], marijuana smokers with consumption histories
of between 10 and 20 years of continuous use demonstrated a significantly reduced risk for the development
of head and neck SCC, compared to nonusers. Drinkers
and tobacco users who also smoked marijuana retained
a high but attenuated risk for the development of these
neoplasms. Little is known, however, about the cellular
and molecular pathways affected by these complex associations[20].

DISCUSSION
Over the last 40 years the incidence of upper aerodigestive cancers has increased while mortality rates have
shown little improvement despite earlier intervention
with chemoradiotherapy and/or surgery[12]. Alcohol consumption and tobacco usage are the two most important
risk factors for the development of these cancers and
they are frequently co-misused.
Tobacco smoking is by far the most important risk
factor for cancer in the United Kingdom and in 2010,
was responsible for 61000 cases, equivalent to 19.4% of
all new cancer diagnoses. This included 4500 oropharyngeal, 5600 oesophageal and 1700 laryngeal cancers, in addition to 34600 lung cancers[13,14]. The risk of developing
upper aerodigestive cancers increases in relation to the
amount and duration of tobacco use[2,4,7]. Thus, the RR
of developing oral cancers increases threefold from 5.3
to 18.0 when usage increases from < 15 to 40 cigarettes
per day.
Alcohol consumption is the fourth most important
cause of cancer in the United Kingdom and in 2010
was responsible for 12500 cases of cancer equivalent to
4.0% of all new cancer diagnoses, including around 2100
oropharyngeal, 1760 oesophageal and 540 laryngeal cancers[13,14]. The risk of developing aerodigestive cancers, as
with tobacco, increases with the amount and duration of
exposure; thus increasing daily consumption from 25 to
100 g trebles the RR from 1.7 to 6.0[15]. Significantly, the
risk of developing upper aerodigestive cancers with codependent tobacco and alcohol use is multiplicative and
may increase by as much as 300-fold[16].
Currently, in the United Kingdom, 22% of men and
21% of women are smokers[14], while 33% of men and
16% of women regularly drink in excess of recommended guidelines in excess of recommended guidelines[17].
Thus, a substantial number of individuals are at risk for
these essentially preventable cancers. Although the risks
decrease with abstinence from alcohol and smoking cessation these patients remain at risk for several years and,
as illustrated in the present cases, the multiplicative risk
may not decrease substantially if one of the behaviours is
retained.

Intervening in co-misuse
Multiple environmental pressures act on genetic factors
to alter addictive behaviour. In twin studies there is an
approximately 60% likelihood of alcohol or tobacco misuse in those with a family history of dependence[23]. Both
substances modify the activity of the mesolimbic dopamine system and this may explain features such as mutual
cravings, cross-tolerance[24], and the reinforcement and
reward effects. The frequency of co-dependence attests
also to a degree of interdependence[25].
It has been shown that smoking cessation improves
alcohol-related outcomes, with a possible 25% increase in
the likelihood of long-term abstinence, most likely due to
more intensive clinical contact, reduced triggers for misuse, behavioural skills practice, and a healthier lifestyle[26].
Nevertheless, smoking behaviour is frequently ignored

Co-misuse and carcinogenesis
Alcohol itself is not a carcinogen, but its first endogenous metabolite, acetaldehyde, is genotoxic and causes
DNA damage due to N 2-ethyl-2'-deoxyguanosidyne
stable adduct formation[18,19]. Many microbes in the oral
flora possess alcohol dehydrogenase (ADH) activity and
are able to oxidize ethanol to acetaldehyde. However,
their ability to remove it is limited, thus potentiating its
local carcinogenic activity. Furthermore, human oral and
oesophageal mucosa has been shown to possess high Km
ADH activity but to lack low Km aldehyde dehydrogenase activity favouring the accumulation of acetaldehyde
in the saliva and upper digestive tract in the presence of
alcohol. Tobacco smoke is a direct source of acetaldehyde; its concentration is more than 1000 times greater
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replacement therapy[26]. Overall these finding support the
provision of smoking cessation interventions without
fear that sobriety will be detrimentally affected.

in individuals presenting with alcohol-related problems
for a variety of reasons including: a lack of resources,
professional apathy, poor training, a perception that this
approach is ineffectual or simply that quitting alcohol and
tobacco simultaneously is too difficult.
However, despite the acknowledged difficulties,
smoking behaviour should be address in co-dependent
individuals if the health benefits of long-term abstinence
from alcohol are to be maximized.

Management of nicotine addiction in patients with
alcohol misuse
It is estimated that 80% to 90% of individuals with alcohol problems smoke cigarettes[25,27]. Current evidence
suggests that public health interventions that discourage
both smoking and drinking are likely to be more beneficial than addressing the problems individually[7]. Failure to
address smoking issues when dealing with patients with
alcohol-related problems might convey the message that
smoking cessation is not a priority for recovery or health.
It is, however, particularly difficult for individuals with
a history of alcohol misuse to maintain smoking cessation in the longer term[32]. Standard treatment with 8 to
12 wk of counselling and nicotine replacement therapy
is better than no treatment. However, the success rates
in this population are low and more sustained and intensive regimens are likely to be needed. Pharmacotherapy,
particularly with the newer agents such as bupropion and
varenicline needs to be used with caution particularly in
patients who may have sustained alcohol-related liver
or brain damage[33]. There is, therefore, still a need to
identify: (1) the optimal timing and method for engaging
alcohol misusers into smoking treatments; (2) effective
treatment strategies for this population, including motivational, cognitive and behavioural, and pharmacological
interventions; (3) methods for integrating smoking cessation interventions within treatments for alcohol misuse/dependence; and (4) the feasibility of staff providing
alcohol treatment services also providing smoking cessation interventions.
In conclusion, alcohol consumption and smoking act
synergistically to increase the risk of upper aerodigestive cancers. This risk could be significantly reduced with
timely intervention and treatment for both addictions.
There is a need to raise awareness amongst healthcare
professionals of the impact of not addressing the issues
of multiple drug addictions and the need to create more
focused treatment and prevention strategies.

Sequential vs simultaneous smoking cessation
programs
Ellingstad et al[27], reported that over three quarters of
alcohol abusers who also smoked would be willing to
consider smoking cessation during or after treatment for
their alcohol problems.
The merits of simultaneous tobacco treatment vs
sequential treatment for alcohol-dependent patients are
unclear. Seidner et al[28], found that those who accepted,
or would consider concurrent treatment for smoking and
substance use were more confident in their ability to stop
smoking, had more smoking quit attempts, were more
likely to believe that quitting smoking would benefit the
resolution of their substance abuse problem, and were
more likely to believe that the best time to quit smoking
was during treatment or in the following 6 mo. However,
some argue that concurrent treatment may be of limited
impact, or even detrimental to achieving abstinence from
alcohol[29-31]. Thus, Joseph et al[30], randomized 499 patients undergoing intensive treatment for alcohol abuse/
dependence to smoking intervention in the form of
individual behavioural counselling and nicotine replacement, delivered either concurrently or else delayed for 6
mo. Participants in the concurrent treatment group were
significantly more likely to participate in smoking treatment than the delayed group (79% vs 65%). However, abstinence rates in the concurrent group were significantly
lower at both 1 mo (51% vs 64%) and 6 mo (41% vs
56%). Nonetheless, there were no significant differences
in smoking cessation rates (approximately 12%-14%) or
in abstinence rates (41% vs 48%) between the two groups
at 18 mo[30].
The concern that smoking cessation interventions
might compromise sobriety were not confirmed in a
systematic review and meta-analysis of 19 randomised
controlled trials which showed that combined intervention was associated with a 25% increased likelihood of
long-term abstinence from alcohol; this effect was observed independently of long-term smoking cessation[26].
Smoking cessation interventions were successful in the
short term whether provided simultaneously or sequentially. Nevertheless, at 6 mo there was no significant treatment effect irrespective of when they were delivered.
However, the strikingly low overall quit rate (3%) among
smokers assigned to control groups suggests that few
participants will likely attempt cessation on their own[26].
Also noticeable was the fact that treatment success rates
were noticeably higher in programmes providing nicotine
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Spontaneous ovarian hyperstimulation syndrome and
pituitary hyperplasia mimicking macroadenoma associated
with primary hypothyroidism
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the need for clinicians and radiologists to familiarize
themselves with the clinical and imaging features detected in case of these complications of primary hypothyroidism, which are not well known in the medical
and radiological profession. Such improved knowledge
will help avoid delays in diagnosis, progression to lifethreatening complications, and unnecessary surgery.
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INTRODUCTION
The association of ovarian hyperstimulation with pituitary enlargement, although established in children and
prepubertal girls with primary hypothyroidism, is rare.
The diagnosis is usually suspected clinically in young patients in response to some alarming signs such as growth
arrest and/or precocious puberty. In adults, the diagnosis
is more challenging except in pregnant women who are
known to have higher risks for thyroid disorders and
spontaneous ovarian hyperstimulation syndrome (OHSS).
To the best of our knowledge, only five cases of ovarian hyperstimulation associated with a pituitary mass in

Abstract
We report an unusual case of spontaneous ovarian
hyperstimulation syndrome and pituitary hyperplasia
mimicking macroadenoma in an adult, non-pregnant
woman. Her condition was triggered by unrecognized
primary hypothyroidism, which regressed after thyroid
hormone replacement therapy. This case highlights
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non-pregnant adult women with primary hypothyroidism
have been previously described in the literature, and our
case is the first to be reported in North America[1-5].
Here, we present a new case of primary hypothyroidism complicated by spontaneous OHSS and pituitary
hyperplasia mimicking macroadenoma in a non-pregnant
woman. We present imaging evidence of regression of
both the ovarian and pituitary masses following thyroid
hormone replacement therapy.

ly elevated thyroid-stimulating hormone (TSH), at levels
exceeding 100 mU/L (normal range: 0.47-4.68 mU/L),
and low free T4 levels.
Transabdominal pelvic ultrasonography revealed massive, bilateral, mulitiseptate cystic ovarian masses with
a soap-bubble or wheel-spoke appearance in both the
ovaries (Figure 2A). Similar findings were observed using abdominal computed tomography (CT) and MRI
(Figure 2B and C). The right cystic ovarian mass located
in the iliac fossa measured 10 cm × 6 cm × 10 cm. The
left ovarian mass occupying the Douglas pouch measured
9 cm × 8 cm × 8 cm. Mild ascites, pericardial effusion
and a slight right pleural reaction were also found. No
lymphadenopathy or focal liver lesions were noted. Thyroid ultrasonography (Figure 3) revealed alteration in the
echotexture of the thyroid gland, consistent with thyroiditis. Based on clinical, laboratory, and imaging findings, we
considered a diagnosis of primary hypothyroidism owing
to the thyroiditis complicated by spontaneous OHSS
and compensatory pituitary hyperplasia. The patient was
started on thyroid hormone therapy. She improved clinically and was discharged 6 d later with a prescription of
levothyroxine. Follow-up imaging 4 mo later revealed
regression of both the pituitary tumor and the ovarian
cystic masses (Figure 4).

CASE REPORT
A 19-year-old woman was admitted to our hospital
because of lower abdominal pain and distension. The
patient had visited another clinic 3 mo before her admission to our hospital due to a 6-mo history of amenorrhea that she said appeared after she discontinued oral
contraceptive therapy. At that time, she was diagnosed
with a polycystic ovary syndrome (PCOS)-like disease
based on clinical, laboratory (mild elevation of serum
prolactin levels), and pelvic ultrasonography findings that
revealed slightly enlarged ovaries with numerous peripheral follicles. Three weeks prior to the current admission,
she was first referred to our department for pituitary
magnetic resonance imaging (MRI) as an additional work
up for hyperprolactinemia. Those MRI results revealed a
13 mm × 8 mm × 10 mm pituitary mass with suprasellar extension. This lesion was homogeneous and isointense on a T1-weighted image and hypertintense on a
T2-weighted image (Figure 1A and B). Homogeneous
enhancement of the mass was observed following gadolinium injection (Figure 1C). The mass was reported to
be suggestive of macroadenoma by the radiologist. Upon
detailed questioning, the patient also reported a long history of slight fatigue and malaise that were relieved by
rest but were ignored. The rest of her personal and family medical history was otherwise unremarkable. Physical
examination revealed painful facies, tender pelvic distension, and pale dry skin with hair loss but no goiter. Pelvic
examination revealed slightly painful and tender masses
in the Douglas pouch and the right adnexa.
Laboratory workup results at admission revealed anemia with a hemoglobin level of 106 g/L (normal range:
117-157 g/L) but normal concentration of hematocrit,
platelets, and serum human β-chorionic gonadotropin.
However, levels of liver enzymes, serum creatinine, and
carbohydrate antigen (CA)-125 were all mildly elevated:
alanine transaminase at 124 U/L (normal range: 8-29
U/L); aspartate transaminase at 111 U/L (normal range:
14-37 U/L); creatinine at 90 µm/L (normal range: 37-80
µm/L); and serum CA-125 at 87 kU/L (normal range:
0-35 kU/L).
Hormonal workup showed elevated levels of serum
prolactin, at 42 µg/L (normal range: 3-18) and estradiol
at 6000 pmol/L; normal levels of follicular stimulating
hormone (FSH); and low levels of luteinizing hormone.
An additional endocrinological workup revealed marked-
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DISCUSSION
OHSS is a rare but well-known iatrogenic complication
of ovarian stimulation occurring during fertility therapy[6].
In extremely rare cases, this syndrome can occur without
any iatrogenic induction of ovulation. In this case, it is
called spontaneous OHSS, which has often been reported in association with pregnancy, FSH-secreting adenoma, or exceptionally TSH-secreting macroadenoma[7].
Only a few cases of hypothyroidism have been described
in the literature[1-5,8]. The pathogenesis of OHSS remains
unclear. It has been postulated that it might involve the
activation of some mediators and vasoactive substances
such as histamine, serotonin, prostaglandins, interleukins, estrogen, prolactin, the ovarian renin-angiotensin
system, and vascular endothelial growth factor (VEGF).
Today, there is growing evidence suggesting a key role of
VEGF[9], presumably of a follicular origin, in the pathogenesis of OHSS. Under this model, exogenous gonadotropins or other substances with gonadotropin-like
activity can activate the mediators, leading to increased
vascular permeability, extravascular fluid accumulation,
hemoconcentration, deep vein thrombosis, and other
complications observed in OHSS. Moreover, the exact
mechanism by which OHSS might occur in the context
of hypothyroidism also remains unclear. Different mechanisms have been proposed: (1) TSH-mediated stimulation of the FSH receptor with[9] or without FSH receptor
mutation[10], taking into account that TSH has weak FSH
activity (this is the likely mechanism in our case); and (2)
the preferential formation of estriol in patients with hy-
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Figure 1 Initial coronal T1-weighted image (A), T2-weighted image (B), and fat-saturated post-gadolinium T1-weighted image (C) showing a homogenous
isointense, hyperintense, and enhancing pituitary mass, respectively, with suprasellar extension and mild compression of the optic chiasma.

A

B

C

Figure 2 Initial axial transabdominal pelvic ultrasonography (A), contrast-enhanced CT (B), and fat-saturated post-gadolinium T1-weighted image (C)
showing a right ovarian cystic mass with wheel-spoke appearance. Similar results were observed in the left ovary (data not shown here).

here, the soap-bubble appearance of the ovarian cystic
mass was demonstrated by transabdominal pelvic ultrasonography, CT and MRI. Considering the appearance
of the ovaries after the regression of cystic enlargement
(Figure 4D and E), the pseudosepta observed between
the cysts appears to have resulted from normal stroma
that, due to OHSS, had been extremely compressed between enlarged follicles. Patients with a history of PCOSlike ovaries, such as that in the present patient, are known
to have a predisposition for developing this feature in
an OHSS setting. In our patient, an elevation of serum
CA-125 level was observed, and this could be responsible
for stimulating the underlying malignancy, an observation
reported before in similar conditions[12]. In fact, several
benign conditions, including hypothyroidism, have been
recognized as nonmalignant causes of elevated serum
CA-125 levels. Theoretically, this may be due to increased
secretion or decreased excretion of CA-125 levels. In addition, all conditions that irritate serous membranes (including the peritoneum, pleura, or pericardium) may also
increase serum CA-125 levels.
Pituitary hyperplasia is an enlargement of the pituitary gland due to a reversible increase in the number
and/or hyperplasia in one or more hormone-producing
cell types. It can occur as a normal response to physiological stimulation during infancy, pregnancy and lactation, or as a pathological condition. In primary hypothyroidism, longstanding increases in thyrotropin-releasing
hormone levels due to a lack of thyroid hormone induces both thyrotroph and lactophore cell hyperplasia,
resulting in TSH and prolactin oversecretion[13]. In the

Figure 3 Thyroid ultrasound image showing a marked heterogeneous
hypoechoic gland with a small left lobe.

pothyroidism, which results in excessive gonadotropin release (estriol being a weaker suppressor of gonadotropin
release than estradiol)[10]. The main radiological findings
in OHSS are multiple cystic enlargements of both ovaries
(> 5 cm) associated with fluid accumulation in the peritoneum, pleura, or pericardium. However, these findings
are not very specific to this particular disorder because
some other conditions (including ovarian cystic neoplasm
as serous or mucinous tumors) often display similar characteristics. Therefore, to improve the differential diagnosis based on imaging findings, radiologists should search
for the classic soap-bubble or wheel-spoke appearance
of the ovarian cystic mass, which results from multiple,
enlarged follicles arranged peripherally around a central
stroma[11]. Such findings are consistent with a benign cystic mass or a borderline ovarian neoplasm and they are
often observed in cases of OHSS. In the case presented
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Figure 4 Sellar sagittal MR images with gadolinium administration before (A) and after (B) thyroid hormone replacement therapy and pelvic axial T2weighted images before (C) and after (D) thyroid hormone replacement therapy revealed regression of the pituitary mass and ovarian cystic enlargement
of both ovaries. E: A corresponding transabdominal ultrasound image after thyroid therapy demonstrating regression of both ovarian cystic masses.

patient presented in this study, pituitary MRI was scheduled after the detection of elevated prolactin levels. The
mass was isointense on T1-weighted images and hyperintense on T2-weighted images. Gadolinium-enhanced
MRI revealed a homogenously enhancing mass .These
findings are similar to those described in a few studies
undertaken in pediatric patients[14,15]. Without knowledge
of the present patient’s hormonal profile, this mass was
first reported as a macroadenoma. Later, with evidence
of the patient’s primary hypothyroidism, we considered
a diagnosis of reactive pituitary hyperplasia, which was
definitively confirmed by the regression of the patient’s
mass after thyroid hormone replacement therapy. The
main differential diagnosis was a TSH-secreting macroadenoma, which is an extremely rare tumor that would
not have shrunk in response to thyroid hormone replacement therapy. In fact, despite recent progress in medical
imaging, to date, key imaging techniques including MRI,
cannot distinguish pituitary macroadenoma from hyperplasia. Further studies will be needed to elucidate the
possible distinguishing features of this condition.
We present a new case of adult primary hypothyroidism complicated by spontaneous ovarian hyperstimulation and pituitary hyperplasia in a non-pregnant woman.
The patient’s condition regressed after thyroid hormone
replacement therapy. This case highlights the need for clinicians and radiologists to familiarize themselves with the
clinical and imaging features detected in this rare medical
condition. Such improved knowledge will help to avoid
delays in diagnosis and prevent unnecessary surgery.
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Core tip: Neuroendocrine tumors are rare neoplasms
that only uncommonly metastasize to the orbit. Given
these tumors are associated with prolonged survival
despite dissemination, maintaining quality of life by
providing early diagnosis and effective treatment to
preserve vision and comfort is a fundamental issue.
We report the case of a patient who 2 years after the
diagnosis of metastaic neuroendocrine tumor to the
liver presented with right-sided diplopia. She was found
to have metastatic neuroendocrine tumor to the right
orbit and was successfully treated with radiotherapy.
Eighteen months later, she remains well and with no
visual loss.

Abstract

Original sources: Peixoto RD, Lim HJ, Cheung WY. Neuroendocrine tumor metastatic to the orbit treated with radiotherapy.
World J Gastrointest Oncol 2013; 5(8): 177-180 Available
from: URL: http://www.wjgnet.com/1948-5204/full/v5/i8/177.
htm DOI: http://dx.doi.org/10.4251/wjgo.v5.i8.177

Neuroendocrine tumors are rare neoplasms that infrequently metastasize to the orbit. Given that patients with
these tumors may have prolonged survival despite dissemination, maintaining quality of life by providing early
diagnosis and effective treatment to preserve vision and
comfort is a fundamental issue. We report the case of a
79-year old woman who presented with well-differentiated metastatic neuroendocrine tumor to the liver with
no carcinoid syndrome and was started on intramuscular
long-acting octreotide with disease stabilization. Two
years later she developed right-sided diplopia associated
with mild eye discomfort, proptosis and reddening. An
magnetic resonance imaging showed a 2.1 cm mass in
the right orbit and further biopsy confirmed a neuroendocrine tumor metastasis. The patient was treated with a
four-week course of stereotactic radiotherapy to the right
orbital metastasis (4000 cGy in 20 fractions) with minor
conjunctivitis as the only side effect. Eighteen months
later, she remains well with no visual loss.

WCCR|www.wjgnet.com

INTRODUCTION
Carcinoid tumors are low grade neoplasms usually arising
from neuroendocrine cells of the bronchial and gastrointestinal tracts[1,2]. Although carcinoid tumors metastasize
in 50%-75% of patients with the most common sites
being lymph nodes, liver, and bones[1-3], metastases to
the eyes and orbits have only rarely been reported[3-6] and
are believed to occur through hematogeneous spread via
carotid and ophthalmic artery. Improved patient survival,
vigilant surveillance and advances in diagnostic tests have
led to increased detection of orbital metastases. We re-
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Figure 1 Magnetic resonance imaging of the head. A: Prior to radiation therapy showing a 2.1 cm × 1.4 cm × 1.9 cm mass in the inferomedial right orbit, located
between the orbital floor and inferior rectus muscle; B: After radiation therapy showing reduction in the size of the orbital metastases (1.5 cm × 1.5 cm × 1.2 cm).

port the case of a patient who 2 years after the diagnosis
of metastatic neuroendocrine tumor to the liver presented with right-sided diplopia. She was found to have
metastatic neuroendocrine tumor to the right orbit and
was successfully treated with radiotherapy.

mild discomfort. On examination, right-sided proptosis
and reddening were noted. She underwent a magnetic
resonance imaging (MRI) of the head, which showed a
homogeneously enhancing well-circumscribed 2.1 cm ×
1.4 cm × 1.9 cm mass in the inferomedial right orbit, located between the orbital floor and inferior rectus muscle
(Figure 1A). The radiographic findings were highly supportive for metastatic orbital spread from her original
carcinoid tumor and a further orbital aspiration biopsy
confirmed the diagnosis of low-grade neuroendocrine
tumor. She underwent a four-week course of stereotactic
radiotherapy to the right orbital metastasis (4000 cGy in
20 fractions) with minor conjunctivitis as the only complication.
At that time she was found to have progression of the
disease in the liver as well as a new focus of metastases in
the left ventricular myocardial wall. Soon after the completion of palliative radiation therapy to the right orbital
metastasis, she was started on palliative Capecitabine and
Temozolamide. Three months later a new MRI showed
reduction in the size of the orbital lesion to 1.5 cm × 1.5
cm × 1.2 cm and there was improvement of the diplopia
(Figure 1B). Eighteen months after receiving radiation
therapy the patient remains stable with only mild diplopia
and without any vision deterioration.

CASE REPORT
JVD is a 79-year-old Black woman who presented with
small bowel obstruction. A computerized tomography
(CT) scan showed a mesenteric mass with possible central necrosis as well as multiple low attenuating hepatic
lesions. This prompted an ultrasound-guided fine needle
aspiration of the liver nodule which confirmed a welldifferentiated neuroendocrine tumor (< 2 mitoses per
10 hpf, Ki-67 index 8%, and strongly positive for synaptophysin and chromogranin). Additional investigations
demonstrated an elevated 24-h urine 5-Hydroxyindoleacetic acid (133 µmol/d) but normal chromogranin A
(27 U/L). An octreotide scan revealed increased uptake
within the mesentery as well as the liver. The patient was
placed on intramuscular long-acting octreotide 20 mg
every 4 wk. A subsequent CT scan showed mild interval
progression, prompting an increase in dose of octreotide
to 40 mg every 4 wk. Follow-up CT scans showed stable
disease. The patient did not report any carcinoid symptoms.
Approximately 2 years after her initial diagnosis, the
patient developed right-sided diplopia associated with

WCCR|www.wjgnet.com

DISCUSSION
Carcinoid tumors are mostly low grade neoplasms arising
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the combination of chemotherapy with external beam
radiotherapy may be associated with symptomatic improvement and stabilization of the lesions with minimal
adverse effects[5].
In conclusion, metastatic neuroendocrine tumors to
the orbit are rare, but usually associated with important
symptoms that compromise patients’ well-being. Because
neuroendocrine tumors tend to have an indolent course
with prolonged survival, early treatment of orbit metastases may help maintain quality of life.

from neuroendocrine cells of the bronchial and gastrointestinal tracts and rarely from other tissues[1,2]. Although
originally thought to be of low malignant potential, clinically evident carcinoid tumors metastasize in 50%-75%
of patients with the most common sites being surrounding lymph nodes, the liver, and bone[1-3]. Carcinoid tumor
metastases to the eye and orbit have been reported only
rarely[3-6] and typically occur through hematogeneous
spread via carotid and ophthalmic artery. However, improved patient survival, vigilant surveillance and advances
in diagnostic tests have led to increased detection of orbital metastases.
Classically, the diagnosis of ocular metastases is mainly
suspected on the basis of a prior history of neuroendocrine tumor, evidence of other systemic metastases, and/
or clinical symptoms of carcinoid syndrome[3,4]. Diplopia
(48%), pain (42%), and visual loss (30%) are the commonest symptoms at presentation, whereas proptosis (63%),
strabismus (62%), and visual loss (41%) are the most frequent signs[7]. MRI is considered the diagnostic image of
choice in evaluating suspected orbital metastases.
Data regarding survival after the diagnosis of ocular
metastatic carcinoid tumor are scarce. In a series of 13
cases, the overall survival was 72% at 5 years and 38%
at 10 years[8]. Given that patients with carcinoid tumors
may have prolonged survival despite dissemination,
maintaining quality of life by providing early diagnosis
and effective treatment to preserve vision and comfort is
a fundamental issue[9]. Although primary orbital tumors
require total surgical excision, metastases to the uvea and
the orbit are frequently associated with widespread disease, in which case other therapeutic modalities appear to
be more appropriate[2]. In the largest series consisting of
13 patients with carcinoid orbital metastaes, 4 underwent
exenteration, 5 had radiotherapy after tumor debulking, 2
had radiotherapy alone, and 2 had local radiotherapy with
receptor-targeted chemotherapy[8].
The generally accepted treatment of orbital metastatic
disease is with irradiation and/or chemotherapy[10], although
serial observation may be appropriate in asymptomatic
slow-growing tumors without vision deterioration. External
beam irradiation may be an effective and noninvasive tool
in selected cases[11,12], especially for single and symptomatic
lesions. Side effects may include skin erythema, conjunctivitis, corneal ulceration, cataract formation, retinopathy
and neuropathy[13,14]. Data regarding tumor response and
symptom relief of ocular metastatic carcinoid tumor after
palliative radiotherapy is non-existent.
Another potential treatment option for metastatic
carcinoid tumors to the orbit is radiopharmaceuticals. Its
main advantage is the treatment of disseminated lesions
in a variety of sites, and the dose may be repeated as
required. Regression of choroidal metastases after chemotherapy has also been described[15]. One case of successfully treated choroidal metastases from a bronchial
carcinoid with xenon arc photocoagulation and proton
beam irradiation has also been reported[16]. In addition,
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also a NET because the tumor cells extended upward
through the normal gland ducts scatteredly. To our
knowledge, there is no previous report of NET G1
with such unique histopathological growth progress
and macroscopic appearance shown by detailed examination using endoscopy with M-NBI.
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Core tip: neuroendocrine tumors which infiltrate into
the mucosa may develop a polypoid appearance mimicking a primary epithelial process.
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Abstract
A gastric neuroendocrine tumor (NET) is generated from deep within the tissue mucosal layers. In
many cases, NETs are discovered as submucosal tumor (SMT)-like structures by forming a tumor mass.
This case has a clear mucosal demarcation line and
developed like a polyp. A dilated blood vessel was
found on the surface. The mass lacked the yellow
color characteristic of NETs, and a SMT-like form was
evident. Therefore, a nonspecific epithelial lesion
was suspected and we performed endoscopy with
magnifying narrow-band imaging (M-NBI). However,
this approach did not lead to the diagnosis, as we diagnosed the lesion as a NET by biopsy examination.
The lesion was excised by endoscopic submucosal
dissection. The histopathological examination proved
that the lesion was a polypoid lesion although it was

WCCR|www.wjgnet.com

INTRODUCTION
Gastric neuroendocrine tumors (NETs) are relatively
rare lesions representing approximately 7% of all neuroendocrine tumors and less than 1% of all stomach neoplasms[1]. Most gastric NETs are found incidentally during
upper gastrointestinal (GI) endoscopy[2-6]. Gastric NETs
usually have the endoscopic appearance of a submucosal
tumor because they grow from deep within the mucosal
layers and the tumor mass is yellow. The yellow submucosal tumor (SMT) can be detected by white light and the
dilated blood vessel on the surface, which is considered
to be a secondary change. Gastric NETs comprise 7%
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Figure 1 An 8-mm protruded lesion was shown at upper endoscopy. A: Upper endoscopy revealed an 8-mm protruded lesion on the anterior wall of the stomach
body. The lesion is the same color as background mucosa and it is not yellow; B: Indigo carmine dye permitted the lesion’s demarcation line to become more distinct; C,
D: There were dilated vessels on the surface, but neither irregular microvessel patterns nor irregular microsurface patterns were observed by magnifying narrow-band
imaging.

Additionally, there may be evidence of atrophy (type I)
or associated peptic ulcer (type Ⅱ). Here, we report a
case of a type Ⅰ gastric NET without submucosal tumor
shape that extended through the normal gland ducts and
developed with polypoid growth.

CASE REPORT
A 61-year-old man presented to his primary care physician with the complaint of mild epigastralgia. An upper
GI endoscopy revealed an 8-mm, well-demarcated, protruding lesion on the anterior wall of the stomach body.
Therefore, the patient was referred to our hospital. The
lesion did not have the reddened appearance of strong
inflammation and erosion on the surface like a hyperplastic polyp. The surrounding mucosa was not atrophic.
In addition, the lesion was solitary (Figure 1A, B), which
contrasts fundic gland polyps that develop as multiple
small polyps. Therefore, we performed an endoscopy
with magnifying narrow-band imaging (M-NBI) for further evaluation. There were dilated vessels on the surface
of the lesion, but there were neither irregular microvessel
patterns nor irregular microsurface patterns that indicated
neoplastic change under M-NBI (Figure 1C, D). However, the lesion was considered an epithelial neoplasm because the demarcation line was distinct. The pathological
evaluation of the biopsy specimen showed the mass was
a NET. Endoscopic ultrasonography showed a protruding lesion in the mucosal layer that did not affect the sub-

Figure 2 Endoscopic ultrasonography. Endoscopic ultrasonography showed
a protruding lesion 8 mm in diameter in the mucosal layer that did not affect the
submucosal layer.

of all gastrointestinal NETs and 2% of all excised gastric
polyps[7,8]. Randi et al[9] classified gastric NETs into three
subtypes. Type Ⅰ NETs typically arise from enterochromaffin-like cell (ECL) hyperplasia, which is stimulated by
hypergastrinemia on a background of atrophic gastritis,
especially type A gastritis. Type Ⅱ lesions are associated
with gastrinomas resulting in Zollinger-Ellison syndrome
(ZES). Type Ⅲ lesions are a sporadic disease associated
with normal gastrin levels. In type Ⅰ and Ⅱ diseases, several polyps are often seen in clusters. However, type Ⅲ
lesions are usually solitary. The surrounding mucosa may
be macroscopically normal, especially in type Ⅲ lesions.
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A

B

Figure 3 Histological examination of the resected specimen. A: Microscopic examination of the completely resected specimen revealed a neuroendocrine tumor
presenting in both the mucosal layer and submucosal layer (hematoxylin and eosin staining); B: Immunohistochemistry for synaptophysin showed that the tumor extended through the normal gland ducts randomly. enterochromaffin-like cell micro-nests were observed below the normal mucosa (arrow).

mucosal layer (Figure 2).
The laboratory tests revealed normal serum pepsino
gen Ⅰ and serotonin levels, but a markedly increased
serum gastrin level (1400 pg/ml; normal range, < 170)
and parietal cell antibody level (× 20; normal range, < ×
9). The test for anti-Helicobacter pylori IgG was negative.
Whole body imaging procedures (CT-scan and abdominal
ultrasonography) did not reveal metastatic involvement of
any other organ.
We determined the lesion was an atypical gastric
NET and conducted endoscopic submucosal dissection.
The histopathologic findings of the resected lesion led
to the diagnosis of a neuroendocrine tumor of 8 mm
× 9 mm. The tumor cells extended through the normal
gland ducts scatteredly and infiltrated the submucosal
and mucosal layers (Figure 3). Analysis by immunohistochemistry showed positivity for chromogranin A, synaptophysin, and CD56. The Ki-67 proliferation index was
1% (Figure 4). There were numerous ECL hyperplasias
and micronests observed under the protruded lesion and
in the normal mucosa around the lesion (Figure 3B, yellow arrow). According to the updated Sydney System,
intestinal metaplasia was absent. Activity (granulocytic
infiltration), inflammation (lymphocytic and mononuclear
cell infiltration) and atrophy were moderate at the fornix
mucosa and body of the stomach.
As a result of our analysis, we diagnosed the case as
a type Ⅰ neuroendocrine tumor G1 with a very atypical
morphological and pathological growth that developed in
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the background of type A gastritis.

DISCUSSION
Type Ⅰ NET is the most common lesion type and comprises approximately 70% to 80% of all gastric carcinoids[5,10-12].
According to the World Health Organization’s histological
classification of gastrointestinal endocrine tumors, a welldifferentiated endocrine tumor (synonymous with carcinoid) is defined as an epithelial tumor of usually monomorphous endocrine cells. These tumors have mild or
no atypia, grow in the form of solid nests, trabeculae, or
pseudoglandular tumors, and are restricted to the mucosa
or submucosa[13]. Due to these features, most gastrointestinal NETs have the appearance of submucosal tumors
and are visibly yellow by endoscopic examination. However, in the present case, the tumor extended through the
normal gland duct scatteredly and did not present a submucosal tumor shape. The result was a well-demarcated
polypoid growth presenting like an epithelial neoplasm by
endoscopy. The lesion was not yellow and did not present as a tumor except for the mass. Moreover, the lesion
did not have the appearance of a hyperplastic polyp and
fundic gland polyp.
The percentage of gastric carcinoids amongst all
gastric malignancies has increased from 0.3% to 1.77%
since the 1950s. The proportion of gastric carcinoids
among all gastrointestinal carcinoids has increased from
2.4% to 8.7%[7]. One reason for the increased detection
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A

B

C

D

Figure 4 Histological examination of the resected specimen. A: Hematoxylin and eosin staining of the lesion; B: Immunohistochemistry revealed positivity for
chromogranin A; C: Only a few positive stained cells were found for Ki-67 and a proliferation index of 1% was evident by immunohistochemistry; D: Immunohistochemistry showed positivity for synaptophysin.

rate is undoubtedly increased awareness of these lesions
among pathologists and endoscopists. Additionally, the
widespread use of endoscopy and biopsies and the application of immunohistochemical methods have increased
detection rates[14]. The increased detection rate has been
accompanied by the detection of morphologically and
histopathologically untypical lesions. In this report, we
present a gastric NET with the unique histopathological
growth progress. The lesion did not present as a submucosal tumor but mimicked the endoscopic appearance of
epithelial neoplasms.
In the present case, diagnosis by the endoscopic appearance under white light and M-NBI was very difficult.
We could not reach a diagnosis until the histopathologic
findings of the excised lesion were available. Current
methods using M-NBI for the diagnosis of lesions with
the endoscopic appearance of typical differentiated
adenocarcinoma have been developed and established,
especially for the diagnosis of well differentiated adenocarcioma. However, lesions that are confusing and cannot
be diagnosed only by endoscopic appearance have been
discovered repeatedly. In these cases, biopsies remain
necessary. The present case was one such case.
To our knowledge, a NET G1 showing such a macroscopic appearance and histopathological growth progress
has not been reported previously. We believe that this
is the first report of a NET G1 with such unique histopathological growth progress, including an examination
the pathological findings of the excised lesion and the
endoscopic appearance under magnifying NBI in detail.
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Core tip: There are few studies on laparoscopic transduodenal local resection. Only three cases have been
reported in the English-language literature. We present our experience in laparoscopic transduodenal local
resection in a case of periampullary neuroendocrine tumor. The successful outcome suggests that laparoscopic transduodenal local resection is a feasible procedure
in selected patients with periampullary tumor.
Original sources: Zhang RC, Xu XW, Wu D, Zhou YC, Ajoodhea H, Chen K, Mou YP. Laparoscopic transduodenal local resection of periampullary neuroendocrine tumor: A case report. World
J Gastroenterol 2013; 19(39): 6693-6698 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i39/6693.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i39.6693

INTRODUCTION

Abstract

Halsted[1] reported the first transduodenal local resection
for a patient with adenocarcinoma of the ampulla of
Vater. Compared with the traditional Whipple surgery,
transduodenal local resection is an organ-preserving operation with low morbidity and mortality[2]. Laparoscopic
surgery has become widespread because of the improvement of laparoscopic equipment and techniques. However, studies on laparoscopic transduodenal local resection
have not been readily available. Only three cases have
been reported in the English-language literature (Table
1)[3,4]. We herein present our experience in laparoscopic
transduodenal local resection in a case of periampullary
neuroendocrine tumor (NET).

Studies on laparoscopic transduodenal local resection
have not been readily available. Only three cases have
been reported in the English-language literature. We describe herein a case of 25-year-old woman with periampullary neuroendocrine tumor (NET). Endoscopic ultrasonography revealed a duodenal papilla mass originated
from the submucosa and close to the ampulla. The
periampullary tumor was successfully managed with
laparoscopic transduodenal local resection without any
procedure-related complications. Pathological examination showed a NET (Grade 2) with negative margin. The
patient was followed up for six months without signs
of recurrence. This case suggests that laparoscopic
transduodenal local resection is a feasible procedure in
selected patients with periampullary tumor.

CASE REPORT

© 2014 Baishideng Publishing Group Inc. All rights reserved.

A 25-year-old woman was admitted to our department
because of recurrent melena for 5 mo. She had no fever,

Key words: Laparoscopic surgery; Transduodenal local
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Table 1 Reported cases of laparoscopic transduodenal local resection
Author

Age (yr) Gender

Rosen et al[3]
Ahn et al[4]

75
75

Ahn et al[4]

55

Pathology

Size (cm)

Resection
margin (cm)

Female Villous adenoma
1.5-2.0
Female
Tubular
2.0 × 1.0 × 0.2
adenoma
Male
Gangliocytic
1.0 × 0.9 × 0.7
paraganglioma

A

B

C

D

Operative time Blood loss (mL) Complication Postoperative
(min)
hospital stay (d)

1.0
0.5

240
200

50
< 50

-

6
9

0.4

250

< 50

-

8

110

110

Figure 1 Periampullary tumor (arrow) was detected by gastroscope, endoscopic ultrasonography, and computed tomography. A: Gastroscope; B: Endoscopic ultrasonography; C, D: Computed tomography.

no abdominal pain, no nausea or vomiting, no diarrhea
and no weight loss. She had anemic appearance, and
other physical examinations were unremarkable. The
laboratory tests showed reduced hemoglobin (7.7 g/dL)
and fecal occult blood test was positive. Other laboratory
tests, including renal and liver function tests and tumor
markers (carcinoembryonic antigen, alpha fetoprotein,
and carbohydrate antigens 19-9, 724, 242) were all within
normal ranges. Gastroscope showed a duodenal papilla
mass (1.2 cm in diameter) with ulcer (Figure 1A). Endoscopic ultrasonography (EUS) revealed a duodenal papilla
mass (1.0 cm × 1.4 cm) originated from the submucosa
and close to the ampulla (Figure 1B). The pathologic
report of the endoscopic biopsy showed small intestinal mucosa, chronic inflammation and focal activity.
Computed tomography (CT) disclosed a 1.0 cm × 1.4
cm mass in the descending part of duodenum with rich
blood supply (Figure 1C and D). According to the medical history and the imaging findings, the preoperative
diagnosis was a periampullary tumor with bleeding [either

WCCR|www.wjgnet.com

NET or gastrointestinal stromal tumor (GIST)]. Laparoscopic transduodenal local resection was performed.
The patient was placed in supine position under general anesthesia. The surgeon and the second assistant
who held the laparoscope stood on the right side of the
patient and the first assistant stood on the left. Carbon
dioxide pneumoperitoneum was established (CO2 at 15
mmHg) using a Veress needle. One initial 10-mm trocar
was placed for the laparoscopy below the umbilicus. A
30-degree telescope was inserted to examine the peritoneal cavity to rule out metastatic disease. After general
examination, the other four trocars (one 12 mm and three
5 mm) were inserted into the left upper flank, left flank,
right upper flank, and right flank quadrants, respectively;
and five trocars were arranged in a V-shape (Figure 2).
Dissection of Calot’s triangle was performed carefully. After confirming the cystic artery and cystic duct,
the cystic artery was clipped with a 10-mm disposable
clip and divided. A small incision of cystic duct was
made, and a cholangiogram catheter was inserted through
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umbilical incision. Two silicon drains were placed adjacent to the duodenum.
The operative time was 180 min and blood loss was
40 mL. The postoperative course was uneventful. The
patient started to take semi-fluid on day 6 after surgery,
and she was discharged on postoperative day 9. Postoperative pathology showed a NET (Grade 2). The tumor
size was 1.3 cm × 0.6 cm × 0.6 cm with negative surgical
margin (Figure 4). She was followed up by gastroscope
and CT six months later without signs of recurrence and
bleeding.

Assistant 5 mm

Surgeon 5 mm

Assistant 5 mm

Surgeon 12 mm

Camera

10 mm

DISCUSSION
Duodenal NETs comprises up to 3% of all duodenal
tumors and 2%-3% of all endocrine tumors[5,6]. Approximately 20% of duodenal NETs occur in the
periampullary region[5]. Options for resection of small
periampullary NETs include pancreaticoduodenectomy
(PD), transduodenal local resection, and endoscopic resection[6]. Although the mortality rate after PD (less than
4%) has been significantly decreased over recent decades,
PD still carries a high morbidity rate ranging from 20%
to 60%[7-9]. Moreover, pancreatic exocrine insufficiency
can affect more than 50% of patients, and diabetes can
occur in more than 10% of the patients after PD[10,11].
Endoscopic resection is an attractive method for treating
benign periampullary tumors[2]. But endoscopic resection
can only be applied to small tumors without involving
the ampulla and pancreatic and biliary ducts[2]. Therefore,
transduodenal local resection with low morbidity and
mortality can be an intermediate treatment option between PD and endoscopic resection in the management
of periampullary tumors[2,12,13]. In our case, the periampullary tumor had rich blood supply and was close to the
ampulla. A probable periampullary NET or GIST was
diagnosed before operation. CT and EUS demonstrated
the primary tumor, but no sign of locoregional lymph
node or distant metastases. Therefore, transduodenal local resection was an optimal choice of treatment for the
patient. The final pathological diagnosis was NET (Grade
2), so periodical follow-up after transduodenal local resection for surveillance of recurrence is indispensable.
Because of the complexity of the anatomy of the
ampulla and the difficulties in rebuilding the pancreaticobiliary duct system, laparoscopic transduodenal local
resection has developed very slowly. Since 2003, when
Rosen et al[3] reported the first case of laparoscopic resection of a periampullary villous adenoma, only three cases
using this procedure have been reported in the Englishlanguage literature (Table 1)[3,4]. The feasibility of this
approach is supported by previous cases reported and
our successful intraoperative and postoperative results.
Compared with the open surgery, the laparoscopic transduodenal local resection is associated with a lower blood
loss and perioperative morbidity, and shorter hospital
stay, which showed its advantages as a minimally invasive
operation (Tables 1 and 2)[3,4,12-20]. However, although

Figure 2 Location of trocars placement.

the cystic duct exiting into the duodenum through the
papilla (Figure 3A). The duodenum was mobilized by
the Kocher maneuver using harmonic scalpel (Harmonic
Ace scalpel, Ethicon Endo-Surgery, Inc., Cincinnati, OH,
United States) (Figure 3B). Two stay sutures were placed
in the duodenal wall opposite the duodenal papilla, and a
longitudinal incision (approximately 3.5 cm) of duodenal
wall was made between the stay sutures using harmonic
scalpel (Figure 3C). The periampullary tumor was then
everted from this duodenotomy by a stay suture without
directly manipulating it. The resection was performed
circumferentially (inferior to superior) with the harmonic
scalpel and electrocautery at a distance of 5 mm from
the tumor (Figure 3D). The pancreaticobiliary duct was
identified by the cholangiogram catheter passing through
it (Figure 3E), and dissected proximally to ensure an
adequate margin. Then the specimen was drawn into an
endoscopic retrieval bag and removed through the umbilical incision. Intraoperative frozen section confirmed
a NET with negative margin. The cut end of pancreaticobiliary duct was visualized within the resected area on
the duodenal wall. Under the guidance of cholangiogram
catheter, the pancreaticobiliary duct was sutured to the
surrounding duodenal mucosa with interrupted 4-0 vicryl
suture (Coated polyglactin 910 suture, Ethicon Products,
Johnson and Johnson, New Jersey, United States) (Figure
3F). The duodenotomy was closed transversely with an
endoscopic linear stapler (Endocutter 60 staple, white
cartridge; Ethicon Endo-Surgery, Inc., Cincinnati, OH,
United States) and interrupted 3-0 vicryl suture (Figure
3G). The gallbladder was then dissected from the liver
bed using harmonic scalpel. The gallbladder was collected
in an endoscopic retrieval bag and removed through the
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A

B

IVC

C

D

E

F

D

G

Figure 3 Steps of the surgical procedures. A: Inserting a cholangiogram catheter through the cystic duct to the duodenum; B: Mobilizing duodenum by the Kocher
maneuver; C: Making a longitudinal incision of duodenal wall on the opposite site of the duodenal papilla; D: Performing the resection circumferentially at a distance
of 5 mm from the tumor (arrow); E: Identifying pancreaticobiliary duct (arrow) by the cholangiogram catheter; F: Suturing the pancreaticobiliary duct to the surrounding
duodenal mucosa; G: After closure of the duodenotomy. IVC: Indicates inferior vena cava; D: Duodenum.

margin; and (2) Reconstruction skill for restoration of
ductal anatomy. To decrease the likelihood of recurrence,
it is important to obtain an adequate margin[2,12]. Adequate preoperative evaluation and careful performance

laparoscopic transduodenal local resection is a promising
procedure, it needs to be validated by more clinical data.
Similar to the open surgery, laparoscopic transduodenal local resection raises two key points: (1) An adequate
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Table 2 Main Published series of open transduodenal local resection
Author

No

Park et al[12]
Kim et al[13]
Posner et al[14]
Bohra et al[15]
Sa Cunha et al[16]
Ouaïssi et al[17]
Dixon et al[18]
Feng et al[19]
Ceppa et al[20]

4
21
21
15
10
8
19
25
41

Operative time (min)
258.81
NA
NA
NA
NA
NA
NA
1782
NA

Blood loss (mL)

Morbidity

NA
NA
NA
NA
NA
NA
2301
2202
NA

25%
23.8%
48%
13.3%
10%
25%
21.1%
8%
42%

Mortality
0%
0%
0%
0%
0%
0%
0%
0%
0%

Reoperation
0%
0%
0%
0%
0%
0%
5.35%
0%
15%

Length of hospital stay (d)
16.51
92
141
132
181
151
NA
NA
10.11

1

Mean; 2Median. NA: Not available.
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Neuroendocrine carcinoma of the extrahepatic bile duct:
Case report and literature review
Eizaburo Sasatomi, Michael A Nalesnik, J Wallis Marsh
intestinal phenotype and were focally positive for synaptophysin and chromogranin A, suggesting that the
dysplastic intestinal-type epithelium played a precursor
role in this case. A postoperative computer tomography
scan revealed rapid enlargement of the abdominal and
retroperitoneal lymph nodes. The patient died 21 d after the operation. NEC of the bile duct is an aggressive
neoplasm, and its biological characteristics remain to
be better defined.
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Core tip: The authors report a case of large-cell neuroendocrine carcinoma (LCNEC) of the hilar bile duct.
Concurrent dysplasia with intestinal and neuroendocrine
differentiation was suggested to be a precursor in this
case. Neuroendocrine carcinoma (NEC) of the bile duct
occurs more frequently in men (male:female ratio 1.9:1).
The mid-portion of the common bile duct appears to be
the commonest site of involvement. All three reported
cases of LCNEC died within 12 mo and the prognosis of
NEC of the bile duct appears to be equally poor in both
small-cell NEC and LCNEC. Multimodal treatment may improve outcome in this highly aggressive cancer.

Abstract
Neuroendocrine carcinoma (NEC) of the extrahepatic
bile duct is rare, and only 22 cases have been reported.
Only two of these were large-cell NEC (LCNEC); the
vast majority were small-cell NEC. Here, we report a
third case of LCNEC of the extrahepatic bile duct. A
76-year-old male presented to a local hospital with
painless jaundice. Imaging studies revealed a tumor at
the hepatic hilum. The patient underwent right hepatic
lobectomy, bile duct resection, and cholecystectomy.
The resection specimen showed a 5.0-cm invasive neoplasm involving the hilar bile ducts and surrounding
soft tissue. Histologically, the tumor consisted of nests
of medium to large cells with little intervening stroma.
The tumor invaded a large portal vein branch. All four
excised lymph nodes were positive for metastasis, and
metastatic deposits were also present in the gallbladder
wall. The tumor was diffusely positive for synaptophysin and focally positive for chromogranin A. Approximately 70%-80% of the tumor cells were positive for
Ki-67, indicating strong proliferative activity. A diagnosis of LCNEC was made. A few bile ducts within and
adjacent to the invasive tumor showed dysplasia of the
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INTRODUCTION
Neuroendocrine neoplasms of the extrahepatic bile ducts
are rare, with carcinoid tumors representing the most

208

February 8, 2014|First Edition|

Sasatomi E et al . Neuroendocrine carcinoma of the extrahepatic bile duct

common type. Neuroendocrine carcinoma (NEC) is defined as a poorly differentiated, high-grade, malignant neuroendocrine neoplasm, which is classified as either smallcell NEC (SCNEC) or large-cell NEC (LCNEC)[1]. NEC
of the extrahepatic bile ducts is exceedingly rare, and only
22 cases have been reported in the literature (Table 1)[2-23].
Of these, most cases are SCNEC, and only two cases
of LCNEC have been reported to date. Since LCNEC
was first described in the lung by Travis et al[24] in 1991,
similar lesions have been described in extrapulmonary
sites, including the gastrointestinal tract[25]. LCNEC shows
immunohistochemical evidence of epithelial and neuroendocrine differentiation and is characterized by a diffuse
growth pattern or neuroendocrine architecture (organoid,
palisaded, rosettes, or trabeculae)[24,26]. Large cell size, low
nuclear to cytoplasmic ratio, and frequent nucleoli are
key cytologic features that help distinguish LCNEC from
SCNEC. LCNEC of the biliary tract was first described
in the gallbladder by Papotti et al[27] a little more than a decade ago; however, reported cases are still few, particularly
in the extrahepatic bile ducts. Because of the paucity of
cases, patient prognosis and responsiveness to anticancer
treatments for LCNEC of the biliary tract largely remain
to be elucidated. Most of the reported cases of LCNEC
of the biliary tracts showed an aggressive course and
short survival times; however, one case of LCNEC arising in the gallbladder achieved long survival (69 mo from
the initial diagnosis) following multimodal treatment that
included surgery, chemotherapy, and radiation therapy[28].
The origin of neuroendocrine neoplasms of the biliary tracts is unclear. They may arise from metaplastic epithelia, where there are a variety of epithelial cells (including
neuroendocrine cells, goblet cells, and gastric-type epithelial cells) that are not found in the normal biliary epithelium. In fact, intestinal and/or gastric-type metaplasias are
not uncommon in non-neoplastic mucosa adjacent to a
variety of neuroendocrine neoplasms of the gallbladder,
including carcinoid tumor, SCNEC, and LCNEC[27,29,30].
Here, we report a case of LCNEC of the hilar bile
duct. The bile duct mucosa adjacent to the LCNEC
showed high-grade dysplasia of the intestinal phenotype,
which may have been the precursor in this case. While the
presence of concurrent nearby dysplasia was described in
2 previously reported cases of SCNEC[4,16], neuroendocrine differentiation or metaplastic change has not been
demonstrated in dysplastic epithelium. Therefore, we
aimed to perform detailed immunophenotypic characterization of the dysplastic epithelium and demonstrated
intestinal and neuroendocrine differentiation in the dysplastic epithelium. Another objective of this article is to
provide a comprehensive literature review on NEC of
the bile duct. Despite the paucity of cases, an attempt
was made to compare the clinicopathologic characteristics and outcomes between SCNECs and LCNECs.

wk history of increasing yellowish discoloration of the
skin and dark-colored urine. The patient had no abdominal
pain, nausea, or vomiting. He had a history of hypertension, rheumatoid arthritis, peptic ulcer disease, status poststent placement for ischemic heart disease, and status postright inguinal hernia repair. The patient denied any family
history of cancer. His medication included metoprolol
and benazepril. The patient was admitted to the local hospital for 7 d, during which time an abdominal computed
tomography (CT) scan revealed a tumor involving the
hepatic hilum. Endoscopic retrograde cholangiopancreatography demonstrated a stricture at the common hepatic
duct, and two biliary stents were placed. The imaging studies suggested a malignant biliary stricture, but this could
not be confirmed with biopsy. After the stent placement,
the patient’s serum bilirubin, which was initially reported
to be 10 mg/dL, decreased to approximately 5 mg/dL and
the yellowish discoloration of his skin normalized. The patient was transferred to the department of Surgery at the
University of Pittsburgh Medical Center for further workup and treatment. On admission, the patient’s vital signs
were within normal limits. The patient was obese with a
body mass index of 34 kg/m2. The sclerae were slightly
icteric. The patient had normal cardiac and respiratory
examinations and did not have cervical, axillary, or supraclavicular lymphadenopathy. Examination of the abdomen
showed mild epigastric tenderness to deep palpation with
no rebound tenderness or guarding. The right inguinal area
had a well-healed scar from an inguinal hernia repair in the
1950s. The patient’s complete blood count and serum biochemistry data on admission were as follows: white blood
cells, 11300/mm3; hemoglobin, 13.4 g/dL; hematocrit,
39.5%; platelets, 377000/mm3; blood glucose, 122 mg/dL;
total bilirubin, 3.5 mg/dL; aspartate aminotransferase, 106
IU/L; alanine aminotransferase, 88 IU/L; and gammaglutamyl transpeptidase, 80 IU/L. Carbohydrate antigen
19-9 was 32.9 U/mL. Chest X-ray was normal. The patient underwent an operation in October 2011 with the
presumed diagnosis of hilar cholangiocarcinoma (Klatskin
tumor). The tumor of the hepatic hilum was resected with
a right hepatic lobectomy, bile duct resection, and cholecystectomy. The patient had markedly enlarged lymph
nodes in the hepatic hilum and retropancreatic area, which
were also resected. There was no evidence of extrahepatic
disease other than lymphadenopathy. Reconstruction was
performed with a Roux-en-Y hepaticojejunostomy. In the
resection specimen, the neoplasm diffusely involved the
perihilar bile ducts and the surrounding portal connective tissue and measured 5.0 cm at its greatest dimension
(Figure 1). The tumor had also invaded a large, right portal
vein branch and formed an intraluminal mass. Histologically, the tumor cells were poorly differentiated with no
evidence of glandular or squamous differentiation. The
tumor cells were arranged in cellular nests and sheets with
a small amount of intervening fibrovascular stroma (Figure
2A). The tumor cells had medium to large hyperchromatic nuclei with fine to coarse granular chromatin and
occasional small nucleoli. The tumor cells had a small to
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A 76-year-old male presented to a local hospital with a 2
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Table 1 Neuroendocrine carcinoma of the extrahepatic bile ducts-review of the literature
No.

Ref.

Age (yr) Sex Histology Location Maximal dimension (cm)

1

Sabanathan et al[2]

67

M

SCNEC

Bm

2
3
4

Miyashita et al[3]
Kuraoka et al[4]
Hazama et al[5]

85
75
60

F
M
M

SCNEC
SCNEC
SCNEC

Bi
Bi
CBD

5

Arakura et al[6]

70

F

SCNEC

Bm

3

6
7

Park et al[7]
Thomas et al[8]

60
54

F
M

SCNEC
SCNEC

Bs-Bm
Bh-CBD

3
NA

8

Viana Miguel et al[9]

76

M

SCNEC

Bm

NA

9

Jeon et al[10]

65

M

SCNEC

Bs-Bm

2

10

Nakai et al[11]

32

M

SCNEC

CBD

NA

11

Arakura et al[12]

75

M

SCNEC

12

Hosonuma et al[13]

69

F

SCNEC

Bh, Bs,
Bm, Bi
Bs-Bm

13

Okamura et al[14]

62

M

SCNEC

Bm

3

14

Yamaguchi et al[15]

77

F

NEC

Bi

NA

15

van der Wal et al[16]

55

M

Bm

4

16

Nishihara et al[17]

64

M

17

Yamamoto et al[18]

71

F

18

Kim et al[19]

64

M

19

Edakuni et al[20]

82

F

20

Kaiho et al[21]

66

F

21

Sato et al[22]

68

M

22

Demoreuil et al[23]

73

M

23

Current report, 2013

76

M

SCNEC +
atypical
carcinoid
+ AD
SCNEC +
AD
SCNEC +
AD
SCNEC +
AD
SCNEC +
AD
SCNEC +
AD
LCNEC +
AD
LCNEC +
AD
LCNEC

Bh-Bs

5
3
4.5
0.3

6.5
3

Treatment

Follow-up information

Palliative bypass
and chemotherapy
Palliative bypass
Resection
Neoadjuvant
chemotherapy and
resection
Resection and
chemotherapy
Resection
Resection

Alive 6 mo
DOD 5 mo after surgery
Alive 5 mo after surgery
DOD 12 mo after
surgery

Dysplasia

DOD 14 mo after
surgery
DOD 5 mo after surgery
Alive With Metastasis, Clonorchis sinensis
6 mo
infestation
Alive 5 mo after surgery
Gallstone

Resection,
chemotherapy and
irradiation
Presection and
DOD 12 mo after
chemotherapy
surgery
NA, diagnosed by
NA
autopsy
Chemotherapy
DOD 10 mo after
and irradiation
therapy
Biliary drainage Alive 2 mo after biliary
drainage
Preoperative
DOD 20 mo after
chemotherapy,
surgery
resection and
irradiation
Resection and
Alive 27 mo
chemotherapy
Resection
NA

1.9

Resection

Alive 8 mo after surgery

Bh

6

Resection

DOD 7 mo after surgery

Bm

3

Resection

Bm

6

Resection

Bm

3.5

Bi

2

Bh-Bs

3

Bh-Bs

5

Resection and
chemotherapy
Resection and
chemotherapy
Resection and
chemotherapy
Resection

Other findings

Dysplasia/
carcinoma in situ

Common bile
duct stones
Alive 30 d after surgery Clonorchis sinensis
infestation
Alive 45 mo after
surgery
DOD 8 mo after surgery
DOD 3 mo after surgery
DOD 12 mo after
surgery
DOD 21 d after surgery

Dysplasia,
intestinal type

SCNEC: Small cell neuroendocrine carcinoma; NEC: Nneuroendocrine carcinoma, not otherwise specified; AD: Adenocarcinoma; LCNEC: Large cell
neuroendocrine carcinoma; Bm: Mid portion of common bile duct; Bi: Inferior or distal common bile duct; CBD: Common bile duct, not otherwise specified;
Bs; Superior or proximal common bile/hepatic duct; Bh: Hilar bile duct; DOD: Died of disease. N/A: Information not available; F: Female; M: Male.

moderate amount of amphophilic cytoplasm (Figure 2B).
They showed brisk apoptotic activity and frequent mitotic
figures (15-18 mitoses per 10 high-power fields). The tumor showed perineural and angiolymphatic invasion. All
four lymph nodes were positive for metastatic tumor. The
resected gallbladder had microscopic metastatic deposits
in the perimuscular layer. No gallstones were present. The
tumor cells were negative for mucicarmine stain. Immunohistochemical stains revealed that the tumor cells were
strongly positive for synaptophysin (Figure 2C). They were

WCCR|www.wjgnet.com

also focally positive for chromogranin A, pancytokeratin,
cytokeratin (CK) 7, CK 19, and MOC-31. Fewer than 1%
of the tumor cells were weakly positive for thyroid transcription factor-1. They were negative for napsin-A, surfactant apoprotein A, alpha-fetoprotein, vimentin, CK5/6,
p63, leukocyte common antigen, and S100. Approximately
70%-80% of the tumor cells were positive for Ki-67 (Figure 2D). The histologic findings and the immunoprofile of
the neoplasm were consistent with LCNEC. A few foci of
intermediate- to high-grade dysplasia were also identified
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of either small or intermediate to large cells with marked
nuclear atypia and a high proliferation fraction (> 20
mitoses per 10 high-power fields or > 20% Ki67 index).
This category includes SCNEC and LCNEC, but a dichotomous subclassification of small cell vs non-small
cell may also apply[25]. MANEC has a phenotype that
is morphologically recognizable as both gland-forming
epithelial and neuroendocrine carcinomas. Arbitrarily, at
least 30% of either component should be identified to
qualify for this definition.
Neuroendocrine neoplasms of the extrahepatic bile
ducts are rare, and the majority of the reported cases are
NET/carcinoid, which represent 0.1%-0.2% of all gastrointestinal carcinoids/NET[32]. According to the data obtained from the Surveillance, Epidemiology, and End Results program of the National Cancer Institute, there were
31 cases of carcinoid, 17 of SCNECs, and 10 of NECs
of not-otherwise-specified type of the gallbladder and
extrahepatic bile ducts between 1973 and 2005[33]. Thus,
NEC of the extrahepatic bile duct is exceedingly rare and
is probably less frequent than NET/carcinoid. According to the literature, 23 cases of NEC of the extrahepatic
bile ducts, including the case described here, have been
reported. The most common histologic subtype of NEC
of the extrahepatic bile ducts is SCNEC (19 of 23 cases;
Table 1). Only two cases of LCNEC of the common bile
duct were previously reported (Table 1, cases 21 and 22);
therefore, this is the third reported case of LCNEC arising in the extrahepatic bile duct. The reported cases of
NEC include 15 males and 8 females, with a male to female ratio of 1.9: 1. Patient age ranged from 32-85 years
with a mean age of 67.2 years. The mean age of LCNEC
was higher than that of SCNEC (72.3 years vs 65.9 years),
but this difference was not statistically significant. NEC
can occur anywhere in the extrahepatic bile duct, but the
mid portion of the common bile duct appears to be the
most common site of involvement. Two cases had biliary stones (Table 1, cases 8 and 17). Concurrent Clonorchis
sinensis infestation was seen in two cases (Table 1, cases
7 and 18). The presence of concurrent nearby dysplasia
was described in three of 23 cases, including ours (Table 1,
cases 3, 15 and 23). Eight cases were composite neuroendocrine and adenocarcinoma (Table 1, cases 15-22). Some
of these composite cases may be classified as MANEC
rather than NEC according to the current WHO classification system, depending on the proportion of the
adenocarcinoma component. When NEC coexisted with
adenocarcinoma, a gradual transition between areas of
NEC and adenocarcinoma was observed in six of eight
cases (Table 1, cases 15-17 and 19-21). In three of eight
cases (Table 1, cases 18, 19 and 21), the adenocarcinoma
component was located in the superficial portion of the
tumor, and the NEC component was located mainly in
the deeper portion of the tumor. No other particular
spatial relationships between NEC and adenocarcinoma
components have been described.
NEC of the gastrointestinal tract can show a spectrum of morphologic features ranging from classic SCNEC to LCNEC, and some cases have features between

Figure 1 Gross appearance of the hilar neoplasm. The resected specimen
showed a firm, tan-grey tumor measuring 5.0-cm in greatest dimension with
extensive involvement of the perihilar bile ducts and surrounding soft tissue.
Some of the small ducts and vessels within the lesion showed severe luminal
narrowing (arrows).

in the perihilar bile ducts located within and adjacent to
the invasive neoplasm (Figure 3A). The dysplastic epithelium contained some goblet cells. The dysplastic epithelial
cells were immunoreactive for CK19, CK20, and CDX2
(Figure 3B and C). The goblet cells were positive for mucin (MUC)2 and negative for CK7, MUC1, MUC5AC, and
MUC6. The immunoprofile of the dysplastic epithelium,
together with the presence of goblet cells expressing
MUC2 was consistent with an intestinal phenotype. The
epithelial cells of this lesion were also positive for synaptophysin (Figure 3D) and chromogranin A but with less
extensive and intense immunoreactivity compared to the
invasive neoplasm. The findings of the in situ component
were suggestive of a premalignant or preinvasive lesion
rather than intraepithelial spread from the invasive neoplasm. The patient’s immediate postoperative course was
uncomplicated; however, a CT scan of the abdomen eight
days after the operation revealed extensive enlargement
of his abdominal and retroperitoneal lymph nodes, which
was suggestive of rapid metastasis. The patient had poor
oral intake, hypovolemia, and significant back pain. Postoperative chemotherapy or radiation therapy was not performed because of the patient’s poor general condition.
The patient died 21 d after operation. An autopsy was not
performed.

DISCUSSION
According to the most recent World Health Organization
(WHO) classification, neuroendocrine neoplasms of the
digestive system are classified into three general categories based on histologic features and proliferation fraction[1,31]. These include NET, NEC, and mixed adenoneuroendocrine carcinoma (MANEC). A NET is defined as
well-differentiated neuroendocrine neoplasm with mild to
moderate nuclear atypia and a low proliferation fraction
(≤ 20 mitoses per 10 high-power fields or ≤ 20% Ki67
index). This category encompasses neoplasms termed
carcinoid tumors. A NEC is a poorly differentiated, highgrade malignant neuroendocrine neoplasm composed
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Figure 2 Histologic features of the hilar neoplasm. A: The tumor cells were arranged in cellular nests and sheets with little intervening fibrovascular stroma [Hematoxylin and eosin (HE), × 200]; B: The tumor cells had a small to moderate amount of amphophilic cytoplasm and medium to large hyperchromatic nuclei with fine
to coarse granular chromatin and occasional small nucleoli (HE, × 400); C: The tumor cells were strongly positive for synaptophysin (× 400); D: 70%-80% of the tumor
cells were positive for Ki-67 (× 200).

these two types. As Shia et al[25] previously pointed out,
there were no criteria for classifying NEC of the GI tract
with non-small cell morphology before the most recent
WHO classification. Therefore, NEC of the extrahepatic
bile ducts and gallbladder with non-small cell morphology may have been diagnosed inconsistently. In fact,
histologic features of some of the previously reported
cases of SCNEC of the extrahepatic bile ducts are not
morphologically typical of SCNEC. For example, the
NEC tumor component reported as a part of composite
adenocarcinoma and SCNEC of the hilar bile duct by
Yamamoto et al[18] (Figure 2B in their manuscript) showed
prominent nucleoli and moderately abundant cytoplasm,
which is not typical of SCNEC (Table 1, case 17). Thus,
some of the non-small cell type NECs or LCNEC may
have been diagnosed or reported as SCNEC because of
the previous lack of a distinct diagnostic category.
LCNEC of the extrahepatic bile ducts is extremely
rare. Both of the previously reported cases contained a
minor component of adenocarcinoma (10%-20% of the
entire tumor). One tumor was located in an intra-pancreatic portion of the common bile duct (Table 1, case 21),
and another was located in the perihilar bile duct (Table
1, case 22). The adenocarcinoma component of one case
(Table 1, case 21) showed focal expression of a neuroendocrine marker (chromogranin A), and the other case
did not express neuroendocrine markers (Table 1, case
22). The coexistence of adenocarcinoma in these cases,
as well as in the aforementioned six cases of composite
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adenocarcinoma and SCNEC suggests that NEC of the
common bile duct may arise from pluripotent progenitor
cells. This idea is further supported by the observation
of transitional zones between NEC and adenocarcinoma
components in the majority of cases. The invasive tumor
described here was composed entirely of LCNEC. Although no adenocarcinoma component was identified,
a few perihilar bile ducts located within and adjacent to
the LCNEC showed dysplasia of the intestinal phenotype with focal endocrine differentiation. Although data
on the histogenesis of neuroendocrine neoplasm of the
biliary tracts in the literature are limited, neuroendocrine
neoplasm of the bile duct and gallbladder may arise from
neuroendocrine cells in intestinal or gastric metaplasia,
where there may be progenitor cells with a greater ability to differentiate into neuroendocrine cells[29,34]. The
presence of intestinal type dysplasia in our case suggests
that LCNEC may have arisen from metaplastic epithelium, although we cannot exclude the possibility that the
metaplastic/neuroendocrine phenotype may have been
acquired at the time of or subsequent to the dysplasia.
Regardless, the progression from dysplasia with an intestinal/neuroendocrine phenotype to an aggressive NEC
may have occurred in the case described.
The prognosis of NEC of the bile duct appears to
be poor. Among the 21 cases with follow-up data, 57%
(12/21) of the patients died of disease 3 to 20 mo after
surgery, and only two patients have been reported to survive more than 2 years (Table 1, cases 14 and 19). Among
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Figure 3 Histologic features of the dysplastic epithelium found in a medium-sized perihilar bile duct located within the invasive neoplasm. A: The dysplastic
epithelium contained some goblet cells [Hematoxylin and eosin (HE), × 200]; B, C: The dysplastic epithelial cells were immunoreactive for CK20 (B, × 200) and CDX2 (C, ×
200); D: Some of the dysplastic epithelial cells were positive for synaptophysin with less extensive and weak immunoreactivity compared to the invasive neoplasm (× 200).

the seven patients who survived at least 12 mo, five were
treated with multidisciplinary treatment, including surgical resection, adjuvant or neoadjuvant chemotherapy, and
radiation. The longest survival was 45 mo in a patient
who was treated with surgical treatment alone (Table 1,
Case 19). According to Edakuni et al[20], that tumor was a
composite adenocarcinoma (-40%) and SCNEC (-60%).
They speculated that the reason for the long survival
may have been the low proliferative fraction (9.6% Ki67-positive tumor cells) of the SCNEC. Recently, most
neuroendocrine neoplasm grading systems rely extensively on the proliferation rate, which has been shown to
provide significant prognostic information[31]. Based on
the current WHO grading system, the NEC component
of the case reported by Edakuni et al[20] may be best classified as intermediate-grade NET rather than SCNEC,
and this appears to at least in part explain the long survival time. According to Iype et al[35], LCNECs appear to
have a worse prognosis than SCNEC in the gallbladder.
Although only two cases of LCNEC of the bile duct
have been previously reported, both patients died within
12 mo of surgery despite postoperative chemotherapy
(Table 1, cases 21 and 22). In our case, the patient died 21
d after the operation with radiographic evidence of rapid
progression of metastatic disease. Thus, the survival for
patients with LCNEC of the extrahepatic bile duct appears to be equally poor as for those with SCNEC. Multidisciplinary management appears to be effective and
provide longer survival time for SCNEC of the bile duct

WCCR|www.wjgnet.com

(Table 1, cases 13 and 14). Recently, a long surviving case
of LCNEC of the gallbladder was reported by Shimono
et al[28]. That patient received multimodal treatment consisting of chemotherapy, radiation therapy, surgical resection, and γ-knife irradiation for brain metastases, which
resulted in 69 mo of survival. This case suggests that
multimodal treatment is potentially effective in treating
LCNEC patients. The effectiveness of chemotherapy and
radiotherapy in both SCNEC and LCNEC of the biliary
tract needs to be further investigated in a larger number
of cases to confirm this observation.
In summary, we reported a case of high-grade neuroendocrine neoplasm arising in the perihilar bile ducts that
was best classified as LCNEC. The coexistent dysplasia
with intestinal and neuroendocrine differentiation may
represent a LCNEC precursor. We feel that histologic
subtyping of NECs into SCNEC and LCNEC (or even
non-small cell NEC), rather than grouping all types of
high-grade neuroendocrine neoplasms together as NECs,
is necessary because biologic characteristics of each subtype need to be more clearly defined for better prognostication and selection of therapy.
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Unexpected endoscopic full-thickness resection of a
duodenal neuroendocrine tumor
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nitis appeared thereafter. Histologically, the horizontal
and vertical margins of the resected specimen were
free of tumor and muscularis propria was also seen in
the resected specimen. Generally, endoscopic mucosal
resection is considered to be theoretically successful if
the mucosal defect is colored blue. The blue layer in
this case, however, had been created by unplanned injection into the subserosal rather than the submucosal
layer.
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Core tip: We herein report a case of endoscopic fullthickness resection of a duodenal neuroendocrine
tumor after unplanned injection into the subserosal
layer. Generally, large perforations require urgent salvage surgery and duodenal perforation is more serious
than other sites of the gastrointestinal tract because of
bile acid and pancreatic juice. In this case, we found
the ‘‘mirror target sign’’ immediately, and repaired the
defect endoscopically. Prompt recognition of this sign
and rapid closing of the defect is important to minimize
injury.

Abstract
A 57-year-old man underwent endoscopy for investigation of a duodenal polyp. Endoscopy revealed a hemispheric submucosal tumor, about 5 mm in diameter,
in the anterior wall of the duodenal bulb. Endoscopic
biopsy disclosed a neuroendocrine tumor histologically, therefore endoscopic mucosal resection was conducted. The tumor was effectively and evenly elevated
after injection of a mixture of 0.2% hyaluronic acid and
glycerol at a ratio of 1:1 into the submucosal layer. A
small amount of indigo-carmine dye was also added for
coloration of injection fluid. The lesion was completely
resected en bloc with a snare after submucosal fluid
injection. Immediately, muscle-fiber-like tissues were
identified in the marginal area of the resected defect
above the blue-colored layer, which suggested perforation. The defect was completely closed with a total of
9 endoclips, and no symptoms associated with perito-
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INTRODUCTION
Endoscopic mucosal resection (EMR) technique has
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been developed and widely performed to provide less
invasive treatment for gastrointestinal tumors. However,
perforation is perhaps one of the most unfavorable complications associated with EMR. The most effective way
to avoid perforation is to maintain a sufficiently thick and
long-lasting submucosal cushion by endoscopic fluid injection into the submucosal layer. Various solutions such
as hypertonic saline, glycerin solution, and hyaluronic acid
(HA) have been used, however, among those solutions,
HA is preferred because of its higher viscosity[1]. Recently, EMR has been also applied for submucosal tumors,
such as neuroendocrine tumors (NETs)[2-4]. We herein
report a case of an endoscopic full-thickness resection of
a duodenal NET after unplanned fluid injection into the
subserosal layer.

Figure 1 A neuroendocrine tumor, 5 mm in diameter, was detected in the
duodenal bulb during endoscopy in an asymptomatic 57-year-old man.

CASE REPORT
An asymptomatic 57-year-old man underwent endoscopy
for investigation of a duodenal polyp detected in a private full medical checkup at another hospital. Endoscopy
revealed a whitish hemispheric submucosal tumor with a
smooth surface, about 5 mm in diameter, in the anterior
wall of the duodenal bulb (Figure 1). Endoscopic biopsy
disclosed a NET histologically. Because endoscopic findings such as size, shape, and mobility of the lesion indicated the tumor existed in the submucosal layer, EMR
was conducted for its removal.
The tumor was effectively and evenly elevated after
endoscopic submucosal injection of a mixture of 0.2%
HA and glycerol at a ratio of 1:1 with a small amount of
indigo-carmine dye added for coloration. The lesion was
completely resected en bloc with a snare after submucosal
fluid injection. Immediately, muscle-fiber-like tissues were
identified at the margin of the resected defect, which
suggested perforation, although a blue-colored layer was
detected in the resection defect (Figure 2). The defect
was completely closed with a total of 9 endoclips (Figure
3). No pneumoperitoneum was detected during or after
EMR and endoscopic closure. The muscle layer was involved in the underside of the resected specimen (Figure
4). Computed tomography performed after the procedure revealed a small amount of free air but no fluid collection in the retroperitoneal space. Though the patient
was in the hospital for 5 d longer than planned, he was
successfully treated conservatively with intravenous fluids
including antibiotics for 4 d without oral intake, and no
symptoms associated with peritonitis appeared. Histologically, the tumor was diagnosed as a NET grade (G)
1 limited within the submucosal layer without muscular
or lymphovascular invasion. The horizontal and vertical
margins of the resected specimen were free of NET and
the muscularis propria (MP) was also seen in the resected
specimen (Figure 5). The blue layer in the resection defect had been created by fluid injection into the subserosal layer rather than the intended submucosal layer. No
local recurrence or metastasis was detected after a followup of 30 mo from EMR.
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Figure 2 Although a blue-colored layer was identified in the resection defect, a small amount of a whitish layer was detected above the blue layer.

Figure 3 The defect was immediately closed with endoclips.

DISCUSSION
Duodenal NETs account for 2%-15% of gastrointestinal
NETs, which are the most common type of NETs[5,6].
Some of them secret bioactive substances such as serotonin, histamine, and prostaglandin, and cause the following typical clinical presentations: cutaneous flushing,
sweating, and gut hypermotility with diarrhea[7]. The metastasis rate of duodenal NETs is associated with tumor
size. Duodenal NETs, which are located outside the peri-
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Figure 4 The muscle layer was clearly located on the underside of the
resected specimen.

Figure 5 The muscularis propria was detected just beneath the submucosal layer (hematoxylin-eosin staining, loupe image).

ampullary region, 1 cm or smaller in size, and confined to
submucosal layer, are considered to be good candidates
for endoscopic resection[5,8,9]. Endoscopic resection of
duodenal NETs, however, can be associated with a higher
risk of perforation, as the bowel wall is thinner in the
duodenum and deeper endoscopic resection is necessary
because of the tumor localization.
During EMR, a sufficiently thick submucosal elevation created by appropriate fluid injection into submucosal layer is crucial for prevention of perforation, and a
small amount of indigo-carmine dye is commonly added
for coloration of the injected solution to help determine
whether the resection defect is in the submucosal layer or
muscular layer (blue or white). In the present case, the tumor was elevated easily, evenly, and sufficiently after fluid
injection as if the solution was appropriately injected into
the submucosal layer. In addition, as the resection defect
was colored blue after resection, we initially thought that
EMR was successful. After careful investigation of the
defect, however, we detected a few whitish bundles suggesting the presence of MP above the blue layer, a socalled “mirror target sign”. Therefore, we could recognize
that the blue layer below the MP had been created by unplanned injection of fluid into the subserosal layer rather
than the submucosal layer and concluded that our EMR
had resulted in an unexpected full-thickness resection.
Both the “target sign” and “mirror target sign” were
reported to help in identifying the endoscopic resection
of the MP[10]. Surrounded by mucosa and submucosal
tissue, the resected MP on the resected surface appears
as the “target”. In contrast, the resected defect consisted
of 2 concentric rings, the inner ring seen as an area of
exposed subserosal layer and the outer ring as the commonly encountered submucosal layer, which make the
mirror image of the target sign. A similar case has been
reported in an EMR during colonoscopy[11]. A detailed
examination of the resection defect is important, but
endoscopists should remember that the blue layer in the
resection defect of EMR is not always the submucosal
layer as unexpected subserosal injection can occur. Especially when high viscosity fluid such as HA is used during
EMR, unexpected subserosal injection would raise the

MP and result in an unexpected full-thickness resection.
Retrospectively, the vertical approach of fluid injection in
the thin duodenal wall would also explain this unexpected
subserosal injection. We suggest that the injection needle
could easily be misguided into the subserosal layer, as duodenal submucosal tumors occupy a significant space of
the thinner submucosal layer of the duodenum. Furthermore, the thinner duodenal MP could be easily elevated
by subserosal injection.
Generally, large perforations require urgent salvage
surgery. Duodenal perforation related to endoscopic
treatment is reported to require salvage surgery in as
many as 43.6% of cases, and these perforations are
more serious than those occurring at other sites of the
gastrointestinal tract because of bile acid and pancreatic
juice[12]. However, selected cases, especially those that
can be totally repaired endoscopically, can be managed
medically. In this case, prompt recognition of the potential perforation led to the successful endoscopic closure
of the defect with endoclips, and moreover, subserosal
fluid injection of HA also may have played some important role in sealing the defect. We believe both the clips
and the subserosal fluid injection protected this patient
against subsequent peritonitis and salvage surgery.
In conclusion, we herein report a case of endoscopic
full-thickness resection of a duodenal NET after unplanned fluid injection into the subserosal layer. In this
case, we found the ‘‘mirror target sign’’ immediately and
repaired the defect endoscopically. A detailed examination of the resection defect regardless of its color,
prompt recognition of signs of possible inappropriate
resection, and immediate closure of the defect are important to minimize injury.
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per gastrointestinal endoscopy revealed mucus production from the papilla of Vater, characterized by its protruding and dilated orifice. Endoscopic ultrasonography
visualized the polypoid tumor in the distal bile duct, but
no invasive region was suggested by diagnostic imaging. Therefore, the initial diagnosis was IPNB. After
endoscopic nasobiliary drainage, a pylorus-preserving
pancreaticoduodenectomy was performed. Pathological
examination of the resected bile duct revealed papillary
proliferation of biliary-type cells with nuclear atypia, indicating pancreaticobiliary-type IPNB. In addition, solid
portions comprised of tumor cells with characteristic
salt-and-pepper nuclei were evident. Immunohistochemistry revealed expression of the neuroendocrine
marker synaptophysin in this solid component, diagnosing it as a neuroendocrine tumor (NET). Furthermore,
the MIB-1 proliferation index of NET was higher than
that of IPNB, and microinvasion of the NET component
was found, indicating neuroendocrine carcinoma (NET
G3). This unique case of MANEC, comprising IPNB and
NET, provides insight into the pathogenesis of biliary
NET.
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Abstract

Core tip: A 74-year-old woman presented with fever
and jaundice. Computed tomography revealed a polypoid tumor in the dilated distal bile duct. Pyloruspreserving pancreaticoduodenectomy was performed.
Pathological examination revealed the papillary proliferation of biliary-type cells with nuclear atypia in the
dilated bile duct, indicating papillary neoplasm of the
bile duct. A solid portion comprised of tumor cells with

We present the first case of an intraductal papillary neoplasm of the bile duct (IPNB) accompanying a mixed
adenoneuroendocrine carcinoma (MANEC). A 74-yearold woman presented with fever of unknown cause.
Laboratory data revealed jaundice and liver injury.
Contrast-enhanced computed tomography revealed a 20
mm polypoid tumor in the dilated distal bile duct, which
exhibited early enhancement and papillary growth. Up-
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Figure 1 Computed tomography of the bile duct. Computed
tomography revealed dilatation
of the bile duct and an elevated
lesion (arrow) at the bottom of
the lower bile duct.

characteristic salt-and-pepper nuclei was found. Immunohistochemistry revealed synaptophysin expression
in the solid portion, diagnosing it as a neuroendocrine
tumor (NET). This case provides insight into the pathogenesis of biliary NET.
Original sources: Onishi I, Kitagawa H, Harada K, Maruzen
S, Sakai S, Makino I, Hayashi H, Nakagawara H, Tajima H,
Takamura H, Tani T, Kayahara M, Ikeda H, Ohta T, Nakanuma
Y. Intraductal papillary neoplasm of the bile duct accompanying biliary mixed adenoneuroendocrine carcinoma. World J
Gastroenterol 2013; 19(20): 3161-3164 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i20/3161.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i20.3161

and liver injury. Computed tomography (CT) revealed an
elevated lesion in the distal bile duct. She was admitted to
our hospital for further examination and treatment. Enhanced CT revealed a 20 mm polypoid tumor, which exhibited early enhancement and papillary growth (Figure 1).
Magnetic resonance image (MRI) and magnetic resonance
cholangiopancreatography (MRCP) confirmed these findings. Mucus production was evident from the papilla of
Vater, characterized by its protruding and dilated orifice.
Endoscopic ultrasonography revealed a polypoid tumor
in the distal bile duct. No invasive tumor regions were
detected using these imaging techniques. Therefore, the
initial diagnosis was IPNB. After endoscopic nasobiliary
drainage (ENBD), a pylorus-preserving pancreaticoduodenectomy was performed. The postoperative course was
uneventful, except for slight pneumonia.

INTRODUCTION
Intraductal papillary neoplasm of the bile duct (IPNB) is
a new entity, defined as biliary neoplasms showing papillary or villous proliferation within the dilated lumens
of intrahepatic and extrahepatic bile ducts by the 2010
World Health Organization (WHO) Classification of
Tumors of the Digestive System[1]. IPNB encompasses
several lesions, which were previously categorized as biliary papilloma, papillomatosis, papillary adenocarcinoma
of the bile duct, and intraductal growth-type cholangiocarcinoma. The following three key pathologic features
are characteristically evident in IPNB in varying combinations: (1) exophytic and papillary proliferation of neoplastic biliary epithelial cells, with delicate fibrovascular
stalks within bile duct lumens; (2) mucin hypersecretion
(macroscopic mucin is evident in some cases); and (3)
variable dilatation or multilocular cystic changes of affected bile ducts.
Neuroendocrine tumors (NETs), including carcinoid
tumors, are commonly found in several organs, including
the pancreas and gastrointestinal tract. Most biliary NETs
exist as a component of mixed adenoneuroendocrine
carcinomas (MANECs)[2]. MANECs are found in hepatic
hilar cholangiocarcinomas with hepatolithiasis, gallbladder cancers, and extrahepatic cholangiocarcinomas, and
show a characteristic histology[3]. Moreover, since the
NET components of biliary MANECs define prognosis,
it is important to identify them and consider indications
for adjunctive therapy, such as somatostatin analogues.
We encountered a patient with IPNB accompanying
a NET in the extrahepatic bile ducts. This case is unique,
has a different histology from most biliary MANECs,
and provides insight into the histogenesis of NETs in
biliary tumors.

Pathology of the resected bile ducts
A whitish tumor occupying the dilated lumen of the distal bile duct was found, and the proximal portion of the
bile duct was also dilated. As shown in Figure 2A, the
tumor was comprised of two different areas: papillary
and solid. The papillary proliferating area consisted of
cholangiocyte-like columnar epithelial cells covering fine
fibrovascular cores, and showed moderate-to high-grade
intraepithelial neoplasia, indicating pancreaticobiliary-type
IPNB (high-grade intraepithelial neoplasia) according to
the WHO classification[1] (Figure 2B). Immunohistochemistry revealed expression of the biliary-type cytokeratin
(CK): CK19 (Figure 3A) in these cells, but not CK20,
confirming biliary-type IPNB. Conversely, the solid area
lacking acinar/glandular structure (Figure 2A and B) was
comprised of tumor cells with salt-and-pepper nuclei, a
high nucleus-to-cytoplasm ratio, and increased nuclear
chromatin (Figure 2C). Immunohistochemistry for neuroendocrine markers revealed synaptophysin expression
(Figure 3B), but not chromogranin A and CD56 expression, indicating a NET component of MANEC. Furthermore, NET, as well as IPNB components, expressed
CK19 (Figure 3A). The MIB-1 proliferation index of the
NET component was significantly higher than that of the
IPNB component (Figure 3C). Focal invasion of NET
and IPNB components into the ductal wall was evident,
but no pancreatic or lymph node metastasis was observed.

CASE REPORT
Clinical course
A 74-year-old woman consulted a family physician for fever of unknown cause. Laboratory data revealed jaundice
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Figure 2 Pathological findings from the resected bile duct (hematoxylin eosin staining). A: A semi macro cross-sectional image of the resected extrahepatic bile duct. In the dilated bile duct, the tumor was comprised of two distinct parts: papillary (P) and solid (S); B: The boundary between the papillary
(right) and solid (left) areas. The papillary area consisted of a papillary proliferation of cholangiocyte-like columnar epithelial cells covering fine fibrovascular
cores (arrows). In the solid area, a lacunar tumor was evident, but lacked distinct acinar/glandular structures. Magnification: × 100; C: The solid tumor at
higher magnification. Tumor cells exhibited characteristic salt-and-pepper nuclei, a high nucleus-to-cytoplasm ratio, and increased nuclear chromatin. Magnification: × 400.
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Figure 3 Immunohistochemistry for cytokeratin 19, synaptophysin, and Ki-67. A: Both the solid (asterisk) and papillary (arrows) components were positive for
CK19. Magnification: × 200; B: Synaptophysin expression was evident in the solid component (left), indicating a neuroendocrine tumor, but not in the papillary component (right). Magnification: × 100; C: Although Ki-67-positive cells were scarce in the papillary component (arrows), many Ki-67-positive cells were identified in the
solid component (asterisk). Magnification: × 200.

may be necessary for pathological diagnosis. Unfortunately, we were unable to perform these invasive radiographies due to a lack of consent from the patient, who
was suffering from pancreatitis after ENBD.
The degree of malignancy and histological atypia of
IPNB ranges from borderline or low to moderate in the
intraluminal papillary portions, to highly malignant and
atypical in the invasive portions. IPNBs without invasive
components are comprised of two subgroups: low-grade
intraepithelial neoplasia and high-grade intraepithelial
neoplasia. Moreover, the neoplastic cells of IPNB are
cytologically classifiable into four phenotypes: pancreaticobiliary, intestinal, gastric (clear cell type), and oncocytic
types[1]. This case was IPNB with associated pancreaticobiliary-type invasive carcinoma.
NETs in the digestive system, including in the gallbladder and extrahepatic bile ducts, are classified as: NET
G1 [carcinoid; mitotic count: < 2 per 10 high-power
fields (HPF); and/or ≤ 2% Ki-67 index]; NET G2 (mitotic count: 2-20 per 10 HPF; and/or 3%-20% Ki-67
index); neuroendocrine carcinoma (large- or small-cell
type); and MANEC, according to the 2010 WHO classification[2,8]. In biliary MANEC, the adenocarcinomatous
component is located on the surface of the main tumor,
and the majority of stromal invasion, including vascular
invasion and lymph node metastasis, involves the NET

DISCUSSION
IPNB is characterized by a grossly visible, exophytic
proliferation of neoplastic cholangiocytes with delicate
fibrovascular cores. The WHO classification of digestive tumors[1] recognizes IPNB as a precancerous entity
of cholangiocarcinoma. Surgical resection is the most
optimal treatment for IPNB because mucin production
by these tumors causes recurrent cholangitis and obstructive jaundice, even if these tumors are considered
benign. Incomplete surgical resection often causes tumor
recurrence; furthermore, recurrence in the remaining bile
ducts can develop after apparently complete resection of
even noninvasive tumors because of tumor multifocality[4,5].
Radiographic imaging modalities, including CT, MRI,
and MRCP, are recommended noninvasive techniques
for detecting masses and evaluating the tumor extent. Although cholangiography and cholangioscopy carry risks
of complications, these diagnostic techniques are useful
for evaluating tumor extent, operative planning, and biliary intervention[6,7]. In this case, it was not difficult to
evaluate the degree of tumor invasion using noninvasive
radiographic techniques. However, pathological confirmation could not be obtained via biopsies or cytology.
Peroral cholangioscopy and intraductal ultrasonography
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component[3]. Therefore, the NET component of biliary
MANEC is considered to define prognosis[3]. In this case,
contrary to typical biliary MANEC, the adenocarcinomatous component of MANEC was identified as IPNB.
NET adjacent to the IPNB component resulted in both
being intermingled in one mass (Figure 2B). Moreover,
both NET and IPNB were immunophenotypically positive for CK19, suggesting that NET originated from the
transformation of biliary tumor cells constituting IPNB.
However, the NET component exhibited extensive proliferation and broad stromal invasion of the bile duct wall
compared with IPNB, suggesting that the NET component defined the prognosis in this case.
In the pancreas, concomitant intraductal papillary
mucinous neoplasm (IPMN; a pancreatic counterpart of
IPNB) and pancreatic neuroendocrine tumor (pNET)
are frequent, and the prevalence of pNET with IPMN
was 2.8%-4.6% according to previous reports[9,10]. However, IPNB accompanying NET has not been previously
reported. This case provides important insight into the
histogenesis of biliary NET.
In summary, IPNB accompanying biliary MANEC in
this patient provided important information for the elucidation of the histogenesis of NET in biliary tumors.
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INTRODUCTION
The caudate lobe of the liver is located deep in the hepatic parenchyma and surrounded by some major vessels.
Because of its surgically difficult-to- approach anatomic
location and perception of early involvement of the inferior vena cava (IVC) or portal vein by tumors, caudate
lobectomy was once used infrequently. With more precise
anatomical knowledge, development of surgical technique, and improvement in perioperative care, it has become more common recently. But in order to succeed in
the procedure, the optimal operative approach should be
planned and determined carefully before operation. Emergency isolated caudate lobectomy was rarely reported
worldwide, especially for the ruptured primary hepatocellular carcinoma (HCC). The incidence of colorectal cancers has increased in recent years. As the overall survival
rate has improved due to the development of multiple
therapies, it is not surprising to see more patients with
multiple primary malignancies involving the colorectum
and other organs. For colorectal cancer, stomach was the
most common extracolonic site of both the synchronous
and metachronous multiple primary malignancies, but liver is very rarely involved. Extrahepatic metastasis of HCC
occurs occasionally and increases with prolonged survival.
However, HCC with gastrointestinal (GI) tract metastasis
is seldom reported, and it is only found in less than 6% of
the cases in autopsy series. GI metastasis through hematogenous pathway is especially rare.

Abstract
We report a case of metachronous multiple primary
malignancies involving both rectum and liver with colonic metastasis from hepatocellular carcinoma (HCC)
through hematogenous pathway. A 72-year-old woman
was admitted to the emergency department with right
upper abdominal pain for 4 h. Considering her surgical history of Mile’s procedure plus liver resection for
rectal cancer with liver metastasis three years ago and
the finding of urgent computed tomography scan on
admission, the preoperative diagnosis was spontaneous rupture of rectal liver metastasis located in caudate lobe and colonic metastasis from rectal cancer.
The patient underwent an emergency isolated caudate
lobectomy at a hemorrhagic shock status. Pathology reported a primary HCC in the caudate lobe and
colonic metastasis of HCC with tumor embolus in the
surrounding vessels of the intestine. No regional lymph
node involvement was found. It is hypothesized that
HCC may disseminate hematogenously to the ascending colon, thus making it a rare case.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Emergency isolated caudate lobectomy;
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CASE REPORT

A

A 72-year-old woman was admitted with right upper abdominal pain. The pain started in the epigastrium. A few
hours before admission, the pain disseminated to the upper right abdominal quadrant and right back region and
became severe.
The patient had a previous history of rectal adenocarcinoma with liver metastasis. Three years earlier she
underwent the Miles procedure and partial hepatectomy.
Following the operation, she received combined chemotherapy with 5-fluorouracil, folinic acid and oxaliplatin.
Six months ago, computerized tomography (CT) scan of
the abdomen showed a 5 cm × 5 cm × 5 cm, diverticulum like, exophytic mass located in the ascending colon
near the ileocecus, without lymph node enlargement. It
was considered a metastasis of rectal cancer. The mass
showed no obvious response to systemic adjuvant chemotherapy.
On admission, her temperature was 36.9 ℃, pulse was
112 beats/min and blood pressure was 90/50 mmHg.
The oxygen saturation was 95% while the patient was
breathing ambient air. On physical examination, the patient was ill-looking, conscious with skin and conjunctival
pallor. The abdomen was distended, and bowel sounds
were absent. There was tenderness in the right upper
abdominal quadrant, with guarding and rebound tenderness. Lungs and heart sounds were normal.
Her blood work-up on admission showed a hemoglobin level of 6.8 g/L, white cell count of 8.9 × 109/L
and neutrophils of 72%. Coagulation tests, liver function,
renal function and electrolytes were all within the normal
range. Urgent CT scan of the abdomen showed multiple
masses localized in the liver, a 6 cm × 6 cm × 6 cm mass
in the caudate lobe of the liver (Couinaud’s segment 1),
and signs of abdominal haemorrhage (Figure 1). The preoperative diagnoses were hemorrhagic shock, spontaneous rupture of rectal liver metastasis, colonic metastasis
of rectal cancer or multiple primary cancers.
Hemodynamic stability was achieved following rehydration with intravenous fluid and multiple blood transfusions. At the same time, the patient was promptly sent
to the operating room. Open exploratory laparotomy was
performed via a J-shaped skin incision, with more than 2
liters of blood and clots and intra-abdominal adhesions
due to the last operation visualized in the peritoneum.
Inspection of the liver revealed a ruptured mass of 6
cm × 6 cm × 6 cm in the hepatic segment I with active
bleeding. A 5 cm × 5 cm × 5 cm erosive tumor lesion
was localized in the beginning of the ascending colon
and nearly occupied the whole lumen. Isolated caudate
lobectomy was performed via bilateral approach, in addition to the resection of ileocecum. The operation time
was 290 min and blood loss was 2000 mL. Ten units
of packed red blood cells and 2000 mL of fresh frozen
plasma were transfused during the perioperative period.
Histological examination demonstrated a primary HCC
located in the caudate lobe and a colonic metastasis of
HCC with tumor embolus in the surrounding vessels of
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Figure 1 Urgent computed tomography. A: Sagittal view; B: Transverse view.
1: A ruptured mass of 6 cm × 6 cm × 6 cm localized in the I hepatic segment; 2:
Perisplenic hemoperitoneum; 3: A 5 cm × 5 cm × 5 cm mass abutting the ileocecus without lymph node enlargement. L: Left; P: Posterior.

the intestine (Figure 2). No regional lymph node metastasis was found. Immunohistochemical findings revealed
that polyclonal alpha fetoprotein and hepatocyte antigen
were positive and carcinombryonic antigen was negative.
The patient made a full recovery from the surgery and
was subsequently discharged 10 d after admission. Eight
months later, the patient died of cachexia.

DISCUSSION
The caudate lobe of the liver is located deep in the hepatic parenchyma behind both major lobes and between
the confluence of the three main hepatic veins, IVC, and
hepatic hilum. It is generally divided into three parts, as
described by Kumon: the left Spiegel lobe (Couinaud’s
segment 1), the caudate process, and the paracaval portion (Couinaud’s segment 9). Because of its surgically difficult-to-approach anatomic location and perception of
early involvement of the IVC or portal vein by tumors,
caudate lobectomy was once called a forbidden zone of
hepatic surgery and not performed frequently until it was
first described by Lerut. In the early days, patients underwent resection of the caudate lobe along with removal of
adjacent portions of the liver, i.e., right or left lobectomy,
in order to get a better exposure. But for patients who
concurrently had chronic liver disease, removal of too
much normal hepatic parenchyma would delay recovery
or even cause liver failure. With more precise anatomical
knowledge, development of surgical technique, and improvement in perioperative care, isolated caudate lobectomy[1] has become common recently. Nevertheless, clinical
assessment should be conducted strictly before operative
period[2]. Laboratory investigations, including tests of
complete blood count, coagulation, liver function, renal
function, electrolytes, indocyanine green retention rate at
15 min, and virology, should be carried out to evaluate
the patient’s surgical fitness; and radiological studies, including ultrasonography, CT scan, and three dimensional
reconstructive CT, should be undertaken to evaluate the
hepatic lobe size, extent and location of the tumor, vascular involvement, lymph node affection, and the severity
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Figure 2 Histopathology. A: Hepatocellular carcinoma (HCC) located in the caudate lobe [hematoxylin and eosin (HE), ×100]; B: Colonic metastasis of HCC (HE, ×
100); C: Cancer embolus in the vessels surrounding the intestine (HE, ×100); D: Polyclonal hepatocyte antigen was positive by immunohistochemistry, ×100.

of cirrhosis, and to rule out intra-abdominal metastasis.
The most appropriate operative procedure should be
planned and determined preoperatively[3]. Consequently,
emergency isolated caudate lobectomy was rarely reported worldwide, especially for the ruptured primary HCC.
For these patients, routine treatments included compression and packing hemostasis, transcatheter arterial
chemoembolization (TACE), and partial hepatectomy.
Because the caudate lobe requires the arterial blood supply from the two major lobes of the liver, TACE cannot
achieve the goal of hemostasis. The necrotic tumor tissue
and important vessels surrounding the caudate lobe also
affect the compression and packing hemostasis. As a result, emergency isolated caudate lobectomy is considered
to be the best choice for these patients. There are four
approaches for the resection of the caudate lobe of the
liver, left side approach, right side approach[4], bilateral
approach, and anterior transhepatic approach by splitting
parenchyma of the liver. The approach to the caudate
lobe depends on the location of the tumor and the expertise of the surgeon. Hepatic surgery is a very bloody procedure, especially the caudate lobectomy, because of the
unique anatomical relationship between the caudate lobe
and IVC and the portal triad. Vascular control combined
with positioning and central venous pressure control is
recommended to minimize intraoperative blood loss. Full
mobilization of liver is indicated before the dissection of
the caudate lobe. Dividing the fibrous retrocaval ligament
is extremely important in fully mobilizing the caudate
lobe to expose the hepatic veins along the anterior sur-
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face of the IVC. Once the left lateral edge of the caudate
lobe is free, ligation of the short hepatic veins draining
directly into IVC is performed. Our patient underwent a
partial hepatectomy three years ago for rectal liver metastasis resulting in complicated intra-abdominal adhesions,
which further increased the difficulties of the operative
procedure[5]. Likewise, the pathophysiological changes of
hemorrhagic shock also make it more difficult to keep
the stability of the haemodynamics of the patient.
Considering the history of rectal cancer three years
ago in this case, the preoperative diagnosis was spontaneous rupture of rectal liver metastasis and colonic
metastasis of rectal cancer. But histological examination
demonstrated a primary HCC located in the caudate
lobe and a colonic metastasis of HCC. Multiple primary
cancers are relatively rare[6]. The overall incidence rate is
between 0.73% and 11.7%. However, more multiple primary cancers have been encountered due to an increase
in the number of elderly patients and advancement in
diagnostic techniques. In addition, cancer patients are assumed to be at an increased risk of developing cancers in
other organs due to genetic alterations or exposure to the
same environmental carcinogens[7]. It is generally defined
according to the criteria of Warren and Gates: (1) each
tumor must be clearly malignant on histologic examination; (2) each tumor must be distinct; and (3) the possibility that the second tumor represents a metastasis must be
excluded. Multiple primary cancers can be synchronous
or metachronous depending on the interval between
their diagnosis. Synchronous malignancies are secondary
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cancers occurring simultaneously or within 6 mo after
the diagnosis of primary cancers, while metachronous
malignancies are secondary cancers that developed more
than 6 mo after the diagnosis of primary cancers. The
incidence of colorectal cancers has increased in recent
years. As the overall survival rate has improved due to the
development of multiple therapies, it is not surprising to
see more patients with multiple primary malignancies involving the colorectum and other organs[8]. For colorectal
cancer, stomach is the most common extracolonic site of
the synchronous multiple primary cancers. The thyroid
gland is the second organ involved. The stomach is also
the most common extracolonic site of the metachronous
multiple primary malignancies, followed by the cervix,
lung, and skin. The metachronous multiple primary malignancies involving both rectum and liver are very rare.
Although the mechanisms underlying the development
of multiple primary cancers are not fully understood,
some factors such as sustaining environmental carcinogens, susceptibility to carcinogen, cancer cell immunodeficiency, and immunosuppression caused by radiotherapy
and chemotherapy have been implicated. Under these
circumstances, it is expected that as people live longer,
they have more chances to develop multiple primary malignancies. The prognosis of the patients with multiple
primary cancers can be predicted independently by the
stage of each tumor.
HCC is one of the most common malignancies
worldwide[9]. Extrahepatic metastasis of HCC occurs
occasionally and increases with prolonged survival. The
most frequent sites of metastasis are lungs, bones, regional lymph nodes, and adrenal glands. However, HCC with
GI tract metastasis is very rare, being found in only less
than 6% of cases in autopsy series[10]. The metastasis sites
only reported in some case reports included duodenum,
stomach, colon and jejunum. The major pathway of the
metastasis is direct invasion to the contiguous GI tract
via adhesion to the serosal side by a bulky tumor mass.
However, the frequency of metastatic colon cancer arising from HCC is low. In this case, the solitary metastasis
from HCC appeared in ileocecus, separated from other
liver tissues. The mode of the metastasis to the colon is
still unclear. It is hypothesized that HCC may disseminate
hematogenously to the distant GI tracts. Tumor embolus
in the vessels surrounding the intestine may be the key
evidence of hematogenous metastasis. Absence of regional lymph node metastasis may indicate low possibility
of lymphatic metastasis. The prognosis of GI metastasis
from HCC is known to be poor with a median survival
period of seven months.
In conclusion, we report a rare case of metachronous

multiple primary malignancies involving both rectum and
liver with colonic metastasis through hematogenous pathway. This patient was manifested by spontaneous rupture
of HCC located in the caudate lobe, and underwent an
emergency isolated caudate lobectomy, with a full recovery after surgery.
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INTRODUCTION
Multiple primary carcinoma (MPC) is an infrequently occurring disease that is defined as two or more carcinomas
without subordinate relationship detected in the same
or other organs of an individual patient. It is also called
multiple primary malignant neoplasms or multiplicity cancer. The current criteria for the diagnosis of MPC were
first presented by Warren et al[1] in 1932: Each of the tumors must present a definite picture of malignancy, each
tumor must be histologically distinct and the probability
of one being a metastasis of the other must be excluded.
MPC could be classified into two categories depending
on the diagnosis time of each malignancy. Synchronous
MPC refers to the malignancies occurring at the same
time or within an interval of six months, while metachronous MPC refers to malignancies following in sequence
and more than six months apart[2]. MPC often occurs in
the digestive system. Of all the MPC patients, most are
double primary malignancy; the occurrence of quadruple
primary malignancy has been reported to be below 0.1%[3].
Here we present a rare case of quadruple primary malignancy involving the small intestine, descending colon,
renal pelvis and pancreas. Considering its rarity, we also
reviewed relevant literature.

Abstract
Multiple primary carcinoma (MPC) is defined as two
or more carcinomas without subordinate relationship
detected in the same or other organs of an individual
patient. The diagnosis of MPC must comply with the
following standards: each of the tumors must present
a definite picture of malignancy, each tumor must be
histologically distinct, and the probability of one being
a metastasis of the other must be excluded. MPC often
occurs in the digestive system, but its pathogenesis
remains unclear involving genetic susceptibility, tumor
immunity and iatrogenic factors, including radiotherapy
and chemotherapy. Most MPC patients are double primary malignancy; the occurrence of quadruple primary
malignancy is below 0.1%. Here we present a rare
case of quadruple primary malignancy involving the
small intestine, descending colon, renal pelvis and pancreas. Due to its rarity, the relevant literature is also
reviewed. In general, the incidence of MPC is rising, so
prevention, early diagnosis and treatment will become
necessary and important. Therefore, further research
should focus on the etiology and mechanism of MPC.

CASE REPORT
Our patient, a 64-year-old man from Shanghai, China, is
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physical condition, he did not pay much attention to it.
The pains worsened over time, and he eventually visited
Shanghai Wujing Hospital. Strangely, all of the related
examination results were negative, so an exploratory
laparotomy was performed immediately. Exposure of the
surgical site showed that the small intestine was infected
and its contents poured into the peritoneal cavity. A small
intestine resection surgery was necessary. The postoperative pathology result revealed small intestine adenocarcinoma. Unfortunately, we no longer have access to the
surgery records or the record of the adenocarcinoma because too much time has passed. Owing to anemia caused
by long-term absorption disorder after the operation, the
patient underwent a blood transfusion that led to hepatitis C infection. Aside from the anemia and transfusion
complications, the postoperative recovery of the patient
was near perfect and he was scheduled for regular followup appointments.
In March 2000, the patient was sent to the Shanghai
Liqun Hospital because of a six-month abdominal dull
pain and a two-week mucus bloody stool. Colonoscopy
performed in the outpatient department showed a tumor
in the descending colon. He then underwent a surgical
resection after hospitalization. The postoperative histological examination report showed an ulcerated mucinous
adenocarcinoma (Figure 1A). All the surgical margins
and peripheral lymph nodes were negative. The patient’s
postoperative recovery was excellent. He was treated with
ten cycles of adjuvant chemotherapy after the operation,
but the detailed regimen is not available now. All these
medical treatment procedure were uneventful and he was
scheduled for regular follow-up appointments.
In 2010, the patient was admitted to the department
of urology of Ruijing Hospital due to observing gross
hematuria symptoms for 20 d. No sign of urinary frequency, urgency, or dysuria were observed, and all physical examinations were normal except the left lumbar. B
ultrasonic examination revealed the left renal pelvis was
occupied by a solid mass and the ureter was expanded
with hydronephrosis. In addition, an ensured abdominal
computed tomography (CT) scan revealed left renal carcinoma with hydronephrosis and multiple cysts in both
kidneys. Taken together, he was diagnosed as renal pelvic
malignancies. Then a radical resection of the left kidney
was performed. The postoperative histological examination results revealed high-level invasive urothelial carcinoma of the pelvis (Figure 1B) and vascular tumor thrombus. All surgical margins, perirenal adipose tissue and the
left ureter were negative. After the operation, he underwent urinary bladder irrigation, but the detailed regimen
is not available now. The patient was again scheduled for
regular follow-up appointments.
At the end of 2011, he again complained of upper
abdominal pain. A laboratory investigation showed that
his CA 19-9 level was 1175.7 IU/mL, much higher than
normal. Subsequently, an abdominal CT scan revealed
a 2.86 cm × 3.81 cm mass in the tail of pancreas. As a
result of comprehensive examinations above, he was diagnosed with pancreatic cancer. Subsequently, he was im-

A

B

C

Figure 1 Pathological findings. A: Mucinous adenocarcinoma in the descending colon; B: High-grade invasive urothelial carcinoma of the pelvis; C:
Grade Ⅱ-Ⅲ adenocarcinoma in the body and tail of the pancreas (hematoxylin
and eosin staining, ×100).

still alive and healthy now. He has undergone five surgeries, four for primary malignancies, and one for chronic
cholecystitis and cholelithiasis. His mother died of hepatic carcinoma at the age of 81 years, and other members
(his wife, daughter and younger brother) in the family
have no history of malignancy. He has been suffering
from hypertension for 30 years and diabetes for 20 years,
and being treated with telmisartan and insulin for each
disease, respectively. In addition, he is allergic to penicillin and sulfa drugs. He smokes one pack of cigarettes per
day and drinks beer temperately. Other history of trauma
and surgery are denied. The following are the detailed records of his medical history.
The first primary malignancy was small intestine adenocarcinoma, which was detected in 1992. According
to the description of the patient, the initial symptom was
mild pain in the upper abdomen. Considering his good
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pathogenesis of MPC. Iioka et al[11] observed that patients with MPC had a high frequency of microsatellite
instability (MSI), arguing that MSI affected the pathogenesis of some MPC cases. Field cancerization is another possible mechanism, which suggests that when an
organ is exposed to carcinogens, other nearby organs are
also exposed to the carcinogens and carry a high risk of
cancer[12]. Lauchlan et al[13] suggested that cancers developing in other sites originate from histologically similar
epithelium. Travis et al[14] discovered that radiotherapy, a
kind of iatrogenic factor, following the treatment of a
primary cancer lead to a second malignancy. The detailed
etiology and mechanism for MPC formation still need
further clarification.
Our research group has two hypotheses relating to
the prevalence of MPC. The first is genetic susceptibility.
All the members of a family share the similar living environment, why one does not get cancer, another may develop single primary cancer (SPC), while others may have
multiple primary cancer? Maybe genetic susceptibility is
a very important factor. The second is tumor immunity.
The survival time of metachronous MPC patients is longer than synchronous MPC patients and metastatic SPC
patients on average. A most interesting phenomenon is
that the longer the interval between the malignancies,
the better the prognosis of the patients (our unpublished
data). Immunity abnormality is thought to exist in these
patients. We speculate that theimmunity of an organism is first impaired, but then is triggered and becomes
strengthened bycytokines and growth factors secreted by
tumor and other cells, and finally exhausted. This triggered and strengthened immunity is likely to contribute
to the longer survival time of the metachronous MPC
patients. Although our group has been doing relevant
work and has yielded important information, both of
these hypotheses still need further study and verification. In conclusion, MPC occurs rarely but is increasing
in prevalence. Prevention, early diagnosis, and treatment
are important factors in treating MPC. The etiology and
its mechanism remain controversial, and thus further
research should focus on this distinctive group - MPC
patients.

mediately transferred to Ruijin Hospital, where he underwent distal pancreatectomy, splenectomy and enterolysis.
During the operation, a 4 cm cystic mass that infringed
the retroperitoneal space was found. The postoperative
histological examination reported grade Ⅱ-Ⅲ adenocarcinoma in the body and tail of the pancreas (Figure 1C),
and positive peripancreatic lymph nodes (1/1). No tumor
cells were found in the resection margins and the spleen.
The postoperative recovery was uneventful and the patient was given postoperative adjuvant chemotherapy by
using Xeloda. The patient is currently attending regular
follow-up appointments and periodically goes to the department of general surgery for his chemotherapy.

DISCUSSION
MPC was proposed in 1889 by Billroth et al[4] in the form
of case report. Though there have been an increasing
amount of reports on this subject since then, cases of
MPC were still considered to be medical curiosities until
1932 when Warren et al[1] gave an extremely detailed compilation study of 1259 cases. More importantly, they established the diagnostic criteria for MPC in their report,
which is still used today. Despite its low incidence, the association of two malignancies in a single patient has been
widely reported in the literature[5-7], while only a few cases
of quadruple malignancies have been described[8]. Our
patient presents a case of quadruple primary malignancy
involving the small intestine, descending colon, pelvis and
pancreas. All the malignancies were confirmed by surgery
and postoperative pathology results, fulfilling the diagnostic criteria of MPC. Cases of quadruple primary malignancies are very rare, but what is even more astounding
is the fact that this patient is still alive today, 20 years after
his initial diagnosis. Further, his state of mind and physical condition are excellent, so much so that he cares for
himself. Therefore we do think that this is a useful case
worthy of our report.
MPC is still quite rare, but the occurrence is on the
rise and differs by region and time. Age, diagnostictechnique improvements, and longer life spans are all contributing factors. As is widely known and broadly accepted,
age is a risk factor for many diseases, and MPC is a no
exception. Spratt et al[9] concluded that persons living to
an extreme age were expected to have MPC with greater
frequency. Another study showed that tumor survivors
had a 14% higher risk of developing a new malignancy
than would have been expected in the general population [10]. Based on these findings, we speculate that
countries with aging populations will begin to see more
and more patients with MPC. Individual genetic susceptibility and other factors, such as hormonal stimulation,
iatrogenic factors, environmental degradation and immunologic defects may be involved in the carcinogenesis
and progression of MPC. However, nearly all the studies
on MPC are descriptive, and detailed studies exploring
the molecular mechanisms of MPC are urgently needed.
Many hypotheses have been proposed to explain the
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MUSCULOSKELETAL DISEASES
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Core tip: Primary xanthoma of bone is very rare, and
the clinical and radiological presentation of this case
is distinctly uncommon. This condition can occur in
patients with both normal and abnormal lipid profiles.
The radiological features are protean and can appear
both aggressive and nonaggressive, hence the diagnosis can usually only be made with a biopsy.
Original sources: Ali S, Fedenko A, Syed AB, Matcuk G,
Patel D, Gottsegen C, White E. Bilateral primary xanthoma of
the humeri with pathologic fractures: A case report. World J
Radiol 2013; 5(9): 345-348 Available from: URL: http://www.
wjgnet.com/1949-8470/full/v5/i9/345.htm DOI: http://dx.doi.
org/10.4329/wjr.v5.i9.345

INTRODUCTION
Xanthoma is a clinically “nodular” condition resulting
from improper accumulation of cholesterol or triglycerides in histiocytes, and often results in soft-tissue and
subcutaneous nodules. Xanthomas of bone, however,
are very rare[1]. These lesions usually occur in the appendicular skeleton, especially the long bones such as
the tibia. No bone is spared, however, and lesions can
occur anywhere in the appendicular or axial skeleton
including the bony pelvis, spine and skull base. Most
xanthomas of bone occur in patients with a hyperlipidemic state[1,2] and may be associated enzyme deficiencies
such as lipoprotein lipase[3], although there have been
documented cases of osseous xanthoma in patients with
a normal lipid profile[4]. We present an unusual case of a
woman that presented with bilateral shoulder pain and

Abstract
Xanthomas are rare bone tumors that occur more
often in the appendicular skeleton and typically appear radiographically benign, with a narrow zone of
transition and a sclerotic rim. We report the case of
a 57-year-old woman with hyperlipidemia presenting
with bilateral shoulder pain after minor trauma. Radiographic and histopathologic investigation demonstrated
intraosseous xanthoma with atypical features, including multifocality, a wide zone of transition and pathologic fractures-characteristics more commonly associated with aggressive lesions such as multiple myeloma
or metastasis. The diagnosis, imaging, and histological
appearance of xanthoma of bone are reviewed.
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Figure 1 Anteroposterior radiographs of the humeri, showing bilateral
proximal humeral pathologic fractures and underlying aggressive appearing ill-defined permeative lytic lesions, more pronounced in the right
humerus.

A

Figure 3 Positron emission tomography-computed tomography. A: Axial
PET image of the proximal right femur, showing increased uptake of F-18 FDG;
B: Corresponding CT with morphologically normal proximal right femur. PETCT: Positron emission tomography-computed tomography.

B

tumor of bone despite the bilaterality of the lesions.
The radiographs demonstrated bilateral comminuted
proximal humeral pathologic fractures, with underlying
poorly defined permeative lytic lesions that extended
into the diaphysis on the right, and remained confined
to the proximal humerus on the left (Figure 1). There
was no internal matrix, visible soft tissue mass or periosteal reaction. Whole body and axial positron emission
tomography-computed tomography (PET-CT) imaging
was subsequently performed to evaluate the possibility of bony metastasis, and showed increased uptake of
F-18 FDG in the proximal humeri and in the proximal
right femur (Figures 2A, B and 3A). Although the proximal humeral uptake could have been attributed to the
fractures, the proximal femoral lesion could not be as it
appeared morphologically normal on CT (Figure 3B). A
decision was made not to pursue an MRI, but to proceed
directly to biopsy of the humeral lesions.
The patient was taken to the operating room for
biopsy and possible resection and reconstruction. A
frozen section was obtained during surgery and revealed
numerous histiocytes and macrophages, but no tumor
cells were seen. The entire lesion was excised and the
proximal humerus was resected. The gross pathologic
sample showed multiple tan colored bone and soft
tissue fragments. Histology showed foamy lipidic histiocytic cells infiltrating the bone marrow (Figure 4).

Figure 2 Positron emission tomography-computed tomography. A: Axial
PET image of the bilateral proximal humeral bones, showing increased uptake
of F-18 FDG (arrows) in and adjacent to the fractures; B: Demonstrated on the
corresponding CT image (arrowheads). PET: Positron emission tomography;
FDG: Fluorodeoxyglucose; CT: Computed tomography.

pathologic fractures after minor trauma, and was found
to have bilateral primary xanthomas despite clinical and
radiographic findings atypical for xanthoma of bone.

CASE REPORT
A 57-year-old woman was in her usual state of good
health until she fell and sustained fractures of the bilateral proximal humeri. At this time, it was felt that the
fractures were likely pathologic as aggressive appearing
osteolytic lesions were seen in the humeri on radiographs. The patient was evaluated by medical oncologists
who performed a metastatic workup, which was negative.
There was concern that the patient may have a primary

WCCR|www.wjgnet.com

233

February 8, 2014|First Edition|

Ali S et al . Bilateral humeral xanthoma with pathologic fractures

GHT

Figure 4 Hematoxylin and eosin stained image (× 125 magnification). The
biopsy specimen demonstrating foamy lipidic histiocytic infiltration (arrow) of
marrow; Trabeculae are noted (arrowheads).

Figure 5 Lesion was excised, and a long stemmed proximal humerus
modular endoprosthesis was inserted.

management of her triglyceride and cholesterol levels
was commenced by her internist and endocrinologist,
including the use of statins and diet, in order to prevent
recurrence.

Table 1 Lipid profile showing significantly elevated total cholesterol and triglycerides, with comparably unremarkable high
density lipoprotein and low density lipoprotein
Test name

Lipid panel result (mg/dL) Reference range (mg/dL)

Total cholesterol
Triglyceride
HDL
LDL

438 (H)
1626 (H)
37
107

DISCUSSION

< 200
< 200
> 45
< 160

The variable nature of osseous xanthoma can represent a
diagnostic challenge. Typically, osseous xanthoma appears
lytic with a narrow zone of transition. A sclerotic rim is
often completely or partly present[5], making it difficult to
differentiate from more common benign lesions such as
nonossifying fibroma, fibrous dysplasia, simple bone cyst
or brown tumor of hyperparathyroidism[1,5]. Rarely, lesions can have an aggressive appearance with a wide zone
of transition and may be multifocal resembling multiple
myeloma or metastases[6], as shown in the humeri in this
case. Bone expansion can also be seen[5]. Significant marrow accumulation of lipid results in a structurally weak
bone, and pathologic fractures may occur especially in
the weightbearing tibia, femur, and pelvis[6], but is distinctly uncommon in a nonweightbearing bone such as
the humerus. Radionuclide bone scans typically show
uptake of Tc99m-MDP, and multifocal lesions that are
not radiographically visible may be detected[7]. PET or
PET-CT scans show intense uptake of F-18 FDG. In the
case presented, the maximum standardized uptake value
(SUV max) of the right proximal femur lesion was 6.9,
which is markedly elevated, even though the femur was
morphologically normal on CT. MRI is nonspecific, with
lesions showing low T1 signal, although there is often peripheral T1 hyperintensity due to lipid accumulation, and
elevated T2 signal. An exophytic soft tissue component is
not uncommon, and reactive bone sclerosis may result in
peripheral low signal intensity on all sequences. Contrast
enhancement is variable[8].
The radiologic differential diagnosis depends on the
age of the patient. In a patient above 40 years, the lesions can be indistinguishable from osseous metastasis
or multiple myeloma. Combined with a positive bone or
PET scan, as in this case, biopsy is usually warranted. In
younger patients, Langerhans cell histiocytosis, ErdheimChester disease, and less likely primary bone tumor

HDL: High density lipoprotein; LDL: Low density lipoprotein.

Immunoperoxidase staining of the histiocytic cells was
positive for CD68, and negative for keratin and CD45.
These findings indicated that the bone sample was histopathologically consistent with lipid granulomatosis or
xanthomatosis of bone. Furthermore, the patient’s lipid
profile demonstrated a triglyceride level of 1626 mg/dL
and a total cholesterol level of 438 mg/dL, both markedly elevated (Table 1). HDL and LDL levels were both
relatively unremarkable with values of 37 mg/dL and
107 mg/dL respectively. The rest of the biochemical and
hematological profiles were normal. The combination of
radiologic features, foamy histiocytic cells on histology,
and elevated lipid profile is consistent with a diagnosis
of osseous xanthoma, most likely secondary to the patient’s hyperlipidemic state.
This patient underwent proximal humeral resection and reconstruction with endoprosthesis (Figure 5).
Histological evaluation of the proximal femoral lesion
was not obtained, as follow up imaging was planned. If
the size and metabolic activity of the femoral lesion decreased with control of her lipid profile, then the lesions
would be assumed to be additional xanthomas. Lack of
change with strict lipid control would warrant further
biopsy.
Two weeks after the resection, the patient was seen
in clinic and had no major complaints. Her wound was
dry and intact. The skin staples were removed.
The final diagnosis was primary hyperlipidemia.
Subsequent management of the patient was wound care
and follow up of the humeral prosthesis. Aggressive
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should also be considered[5].
Osseous xanthoma typically occurs in the setting of
hyperlipidemia, especially primary or familial hyperlipidemia[1]. It is more commonly reported in familial hyperlipidemia types Ⅱb and Ⅲ[2,9], and rarely in types Ⅰ, Ⅳ,
and Ⅴ[9,10]. Osseous xanthoma in the absence of hyperlipidemia has also been reported[4,11].
Histologically, the typical appearance is a lesion consisting of sheets of foam cells and occasional mononuclear or multinucleated giant cells. Xanthoma lesions may
stain positively with Factor 13-A, a marker characteristic
of some histiocytic proliferations[11].
Treatment is typically with curettage and bone grafting and is usually curative, however internal fixation may
be indicated in some cases especially after a pathologic
fracture [11]. Adjuvant radiotherapy may be indicated
when curettage is incomplete or difficult to achieve, as in
the skull base or spine[11-13].
In conclusion, we have described an uncommon clinical and radiological presentation of osseous xanthoma, a
rare cause of bone tumor. Although classically described
as lytic with well-defined borders, this patient demonstrated that the radiologic characteristics of osseous
xanthoma may include multifocal lesions, poorly defined
margins and pathologic fractures in nonweightbearing
bones. The variability of appearance of osseous xanthoma reinforces the need for tissue biopsy in diagnosis.
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INTRODUCTION
Cervical fractures are potentially devastating injuries due
to the potential deleterious neurological sequelae that can
result. In general, the more superior the injury, the greater
the chance for morbidity and mortality; craniocervical
junction injuries can be the deadliest[1]. One of the most
vulnerable cervical vertebrae in trauma is the C2 segment. It is estimated that C2 fractures occur in 10%-20%
of all cervical injuries[2-5]. The incidence of C2 fractures
is on the rise[6], and it is now the most commonly fractured vertebra in the elderly[7,8]. Fractures that involve the
odontoid process of C2 are commonly categorized according to the Anderson and D’Alonzo system[4]. Type Ⅱ
odontoid fractures are not infrequently deemed unstable
and surgical stabilization is warranted. In contrast, type I
odontoid fractures are rarely unstable, and type Ⅲ odontoid fractures are most often stable enough to be treated
with an external orthosis such as halo bracing. Rarely,
patients with type Ⅲ odontoid fractures can present with
additional instability in the form of a distractive com-

Abstract
Cervical fractures can result in severe neurological
compromise and even death. One of the most commonly injured segments is the C2 vertebrae, which
most frequently involves the odontoid process. In this
report, we present the unusual case of a 28-year-old
female who sustained a C2 vertebral body fracture
(comminuted transverse fracture through the body and
both transverse processes) that had both a significant
distractive and rotational component, causing the fracture to be highly unstable. Application of halo bracing
was unsuccessful. The patient subsequently required a
C1-C4 posterior spinal fusion. Follow-up computer tomography imaging confirmed fusion and the patient did
well clinically thereafter.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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ponent with significant vertical displacement and even
spinal cord injury[9,10]. In this case report, we present the
uncommon case of a transverse C2 body fracture with a
distractive and rotational component. We discuss the diagnosis and management of patients with this pathology.

A

B

CASE REPORT
A 28-year-old female presented to the emergency department with a catalogue of injuries following a roll-over
motor vehicle accident (MVA). She had been riding without seatbelt restraints and was ejected from the vehicle.
Most notably, she had significant pain and subjective
weakness of her left shoulder. On neurological examination she had full strength throughout her right upper
extremity. Examination of her left upper extremity found
weakness in the biceps, triceps, wrist flexion, wrist extension, and finger grip: Motor Research Council (MRC)
strength score 4+ out of possible 5. Her left deltoid
strength was the weakest of all muscle groups, scoring 0
out of 5.
Computer tomography (CT) of the cervical spine revealed an acute comminuted transverse fracture through
the body and both transverse processes of the C2 vertebrae, involving the foramina transversaria bilaterally
(Figure 1). The C2 body involved a significant rotational
component (Figure 2) such that the left portion of the
body was within the vertebral canal causing stenosis (Figure 3). Epidural hemorrhage was also noted within the
spinal canal at levels C1-C2. As this was deemed a highly
unstable fracture, the patient was immediately fixated in
a halo and steroids were administered for potential cord
injury.
The patient was neurologically stable on post-halo day
1, but on post-halo day 2, her neurological examination
began to worsen. She now demonstrated MRC strength
of 0 out of 5 in the left deltoid, 0 out of 5 in the left
biceps, 3 out of 5 in the left triceps, and 2 out of 5 in
left hand grip. MRI did not show significant spinal cord
compression. Consequently, the etiology of her weakness
was not clear, although a brachial plexus injury was considered. However, surgical stabilization of her C2 fracture
was recommended given that the fracture did not appear
stable, even with halo bracing (Figure 4). A C1 to C4 posterior spinal fusion with placement of lateral mass screws
at C1, C3, and C4 was performed. Significant improvement in the distractive and rotational mal-alignment was
achieved. There were no intraoperative complications.
Postoperatively the patient demonstrated MRC
strength of 3 out of 5 in left hand grip and left triceps.
Left deltoid and biceps strength were still trace out of 5.
She remained neurologically stable throughout the rest
of her hospital stay and was discharged to a subacute
rehabilitation facility. At 2-year follow-up, the patient
had made a remarkable recovery of motor function. On
examination, she had full strength throughout both her
left and right upper extremities (5 out of 5 for deltoids,
biceps, triceps, wrist extension, wrist flexion, and finger
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Figure 1 Reformatted coronal computer tomography images showing the
transverse body fracture extending through the transverse processes (A,
B).

A

B

Figure 2 Reformatted sagittal computer tomography images right of midline (A), and left of midline (B).

Figure 3 Axial computer tomography showing left rotational component
of upper C2 body.

grip). She did report moderate residual neck pain. Cervical X-ray demonstrated proper placement of instrumentation without evidence of hardware failure and CT confirmed fusion (Figure 5).

DISCUSSION
Cervical spine injuries can be associated with significant
morbidity and even mortality when the spinal cord is
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Figure 4 Lateral X-ray image showing persistent distraction in halo brace.

Figure 5 Reformatted sagittal computer tomography image obtained at
2-year follow-up showing anatomic alignment and fused segments.

injured[11]. One of the most vulnerable cervical levels
following trauma is the C2 level[2]. There are a variety
of fractures and injuries that can occur at this level. The
most common C2 fractures include lateral mass fractures,
extension teardrop fractures, traumatic spondylolisthesis
(hangman fractures), and odontoid (or dens) fractures[12].
It is estimated that odontoid fractures occur in 10%-20%
of all cervical spine injuries[2-5] and its incidence has been
reported to be on the rise[6].
Odontoid fractures most commonly occur following
trauma after a mechanical fall or motor vehicle collision[13]. The mechanism of injury is a dorsal blow to the
head[14]. Its presentation can range from asymptomatic
to severe neurological deficits such as quadriparesis.
There are also rare reports of patients who present with
specific spinal cord syndromes such as Brown-Sequard
syndrome[15]. Diagnosis of odontoid fractures relies heavily on imaging, typically plain films (with anteroposterior,
lateral, and odontoid views) and cervical CT imaging[16,17].
On initial evaluation for odontoid fractures, plain films
have been the first diagnostic test performed. However,
CT imaging should be performed when there is suspicion
of an odontoid fracture. CT imaging is generally much
more sensitive for detecting fractures, defining the extent
of pathology, and evaluating the surrounding soft tissue
than plain films.
Decisions on the course of treatment for an odontoid fracture depend primarily on two factors: radiologic
appearance/characteristics (type of odontoid fracture)
and clinical status (presence or absence of neurological
deficit)[18,19]. The most widely used classification system
currently in practice was described by Anderson and D’
Alonzo in which fractures were classified into three main
types and can be further subcategorized as displaced
or non-displaced[4]. A type 1 odontoid fracture involves
an oblique fracture through the odontoid itself and is
thought to be a manifestation of an avulsion of the attached alar ligament. This type is the least common of
all odontoid fractures and is typically considered a stable
fracture with a good rate of successful union because
the fracture is located high enough that it does not cause
instability[4]. A type Ⅱ odontoid fracture involves the
junction of odontoid process and the vertebral body of
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C2. These fractures make up the majority of all odontoid
fractures. They are generally considered unstable with
a high rate of non-union and are the most difficult to
treat[4]. A type Ⅲ odontoid fracture involves a fracture
through the cancellous portion of the C2 body. These
types of fractures are the second most common of the
three odontoid fracture types, and are considered stable
enough that external bracing is sufficient to achieve a
high rate of union given the presence of large cancellous
surfaces[4,18].
Rarely, however, type Ⅲ odontoid fractures may require surgical attention when deemed unstable. Although
displacement and/or dislocation of an odontoid fracture
has been described in terms of translation or angulation,
vertical displacement (distractive component) or even
rotation as a factor in determining stability or adequacy
of reduction has received little attention. It is known that
the presence of atlantoaxial dislocation in type Ⅲ odontoid fracture is unstable[20,21], and when there is complete
disruption of the anterior atlantoaxial ligament, these
injuries appear to be vertically unstable type Ⅲ odontoid
fractures, similar to the injury described in this report[22].
There are only a few reports of isolated unstable type
Ⅲ fractures where a distractive component was present
and external traction bracing was deemed inapt warranting surgical management[9,10]. Jea et al[9] described the case
of a 73-year-old female with a type Ⅲ odontoid fracture
associated with a significant distractive component following a MVA. On presentation, the patient was quadriplegic and had bilateral cranial nerve XI palsies. This
patient underwent a C1-C2 fusion. Despite this treatment, the patient remained quadriplegic and ventilatordependent. In a case series of three patients reported
by Kirkpatrick et al[10], a 65-year-old female, 39-yearold female, and 29-year-old female all sustained type Ⅲ
odontoid fractures associated with unstable distractive
components (at least 5 mm of vertical displacement was
present) following a MVA. In the 39-year-old female, halo
immobilization was attempted but, despite this, motion
at the fracture site was noted; the distractive component
was severe enough that the C1-C2 facet space oscillated
with ventilation when viewed under fluoroscopy. All
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three patients underwent C1-C2 arthrodesis with transarticular screws and iliac crest bone graft. Two patients
had permanent neurological deficits: at 27-mo followup, the 65-year-old patient had incomplete C1-C5 level
quadriparesis, and at 10 mo, the 39-year-old patient had a
C5 tetraplegia. The last patient regained full neurological
function at 18 mo post-procedure.
To our knowledge, there are no reports of a C2 body
fracture that possess both significant rotational and distractive components as was seen in our patient. These
components likely resulted from the atypical fracture
pattern seen in this patient; the fracture traversed the C2
vertebral body in a transverse manner. The rotational
component in our patient was quite significant, as the left
portion of the body caused some degree of narrowing
of the spinal canal. Complications from purposely or inadvertently applying traction axially have not been readily
described because longitudinal instability associated with
odontoid fractures is rare[23]. But in fractures associated
with a distractive component, halo traction is not ideal as
there is instability secondary to circumferential injury so
that traction could cause or worsen neurologic symptoms.
Therefore, fractures with distractive and/or rotational
components warrant surgical stabilization.
Transverse C2 body fractures with rotational and
distractive components are unusual and highly unstable.
Surgical stabilization should be considered for these types
of fractures.
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Low-grade central osteosarcoma of distal femur, resembling
fibrous dysplasia
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agnosis of low-grade central osteosarcoma was finally
made although characters of a fibrous dysplasia were
apparent. Central low-grade osteosarcoma is a rare,
well-differentiated sub-type of osteosarcoma, with
clinical, imaging, and histological features similar to
benign tumours. Thus, initial misdiagnosis is usual with
the condition commonly mistaken for fibrous dysplasia.
Central low-grade osteosarcoma is usually treated with
surgery alone, with rare cases of distal metastases.
However, regional recurrence is quite frequent after
close margin excision.
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Core tip: We report a case of a 32 year-old male, admitted for a lytic lesion of the distal femur. Although
open biopsy suggested fibrous dysplasia, clinical and
radiological evaluation indicated malignancy. Histological examination of the excised specimen revealed
central low-grade osteosarcoma. Central low-grade
osteosarcoma is a rare, well-differentiated, sub-type of
osteosarcoma, with clinical, imaging, and histological
features in keeping with benign tumours. Thus, initial
misdiagnosis is common, typically being mistaken for
fibrous dysplasia. Central low-grade osteosarcoma is
usually treated with surgery in isolation, with rare cases of distal metastases. However, regional recurrence
is quite frequent after close margin excision.

Abstract
We report a case of a 32 year-old male, admitted
for a lytic lesion of the distal femur. One month after the first X-ray, clinical and imaging deterioration
was evident. Open biopsy revealed fibrous dysplasia.
Three months later, the lytic lesion had spread to the
whole distal third of the femur reaching the articular
cartilage. The malignant clinical and imaging features
necessitated excision of the lesion and reconstruction
with a custom-made total knee arthroplasty. Intraoperatively, no obvious soft tissue infiltration was evident. Nevertheless, an excision of the distal 15.5 cm of
the femur including 3.0 cm of the surrounding muscles
was finally performed. The histological examination
of the excised specimen revealed central low-grade
osteosarcoma. Based on the morphological features of
the excised tumor, allied to the clinical findings, the di-
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INTRODUCTION

A

Low-grade central osteosarcoma (LGCO) is a rare welldifferentiated sub-type of osteosarcoma[1]. It is first described by Unni et al[2] who reported 27 patients with an
“Intraosseous well-differentiated osteosarcoma”. Since
then, only a few cases of LGCO have been reported being variously described as “well-differentiated intramedullary osteosarcoma”, “low grade intraosseous osteosarcoma”, “central osteosarcoma of low-grade malignancy”,
or ” low-grade endosteal osteosarcoma”[2-5].
LGCO usually presents in the third decade of life,
with an almost equal male to female ratio[2,3,6,7]. It represents less than 2% of all osteosarcomas[8]. Metaphyseal
region of the long bones is usually affected, while distal
femur and proximal tibia are involved in more than half
of the cases and long bones in over 80%[2,3,6]. Its high differentiation and relatively low malignancy contribute to
an extremely high rate of initial misdiagnoses, typically
masquerading as fibrous dysplasia.

B

C

CASE REPORT
A 32 year-old male attended our institute complaining
of pain and swelling of his left knee over a period of 3
to 4 mo. Clinical examination revealed a solid expansion
of the distal femur with no signs of effusion or inflammation. Plain X-rays showed a lytic lesion occupying the
distal third of the femur including the medial and lateral
condyle, reaching the subchondral area of the knee joint
(Figure 1A). Computed tomography (CT) and magnetic
resonance imaging (MRI) (Figure 1B and C) confirmed
the lytic characters of the lesion which was found to
spread mainly intramedullary, without expansion beyond
the joint. Low signal was seen in T1-weight images and
intermediate in STIR with areas of cortical interruption
and periosteal reaction. Soft tissue infiltration was also
evident focally. The patient was initially discharged and
advised to avoid weight bearing with close observation.
One month later, X-ray images revealed deterioration of the characteristics of the lesion, with more
obvious lysis of the distal femur (Figure 2). Thick and
coarse trabeculation had become apparent, while cortical
perforation was found especially to the anterior cortex.
Meanwhile, an methylene diphosphonate bone scan was
performed, showing an increased uptake at the distal femur at the lesion area, with no further cephalic or distal
expansion. No other spots of increased uptake were apparent in the rest of the skeleton. CT scan of the thoracic cavity and abdomen was also negative for metastasis.
Open biopsy was performed obtaining bone specimens from the outer lateral condyle with 3 cm × 2 cm
× 1 cm total dimensions. The tissue specimen consisted
of multiple tan-grey fragments with a bony texture. Microscopic examination revealed a lesion consisting of fibrous and osseous components, in variable amounts in all
sections. The fibrous stroma was composed of spindleshaped cells without features of malignancy. Non-stress
oriented trabeculae of immature bone without osteo-
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Figure 1 Imaging of the lesion at the patient admission. A: Lytic lesion of
the distal femur is seen on radiographs; B: Computed tomography scan of distal femur showing the erosion of the bone with focal cortical destruction; C: T1weighted magnetic resonance imaging demonstrating the extent of the lesion
with areas of cortical destruction and periostic reaction.

Figure 2 Radiograph at 1 mo follow up. More obvious lysis of the distal
femur comparatively to the initial image. Thick and coarse trabeculation is obviously apparent. Cortical breech is clearly found especially to the anterior cortex.

blastic rimming, as well as haphazardly shaped trabeculae
(“alphabet soup”) were also observed. The morphologic
features were consistent with fibrous dysplasia.
However, the wide extent of the tumour and the
involvement of both the femoral condyles and the
subchondral area were considered to increase the risk of
a pathological fracture or total joint surface depression.
Moreover, the clear evidence of deterioration on the images allied to the signs of cortical perforation with focal
soft tissue infiltration increased the clinical suspicion of
malignancy. Therefore, despite the benign histological
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A

B

Figure 3 Imaging at three months after the first admission. A: Elimination of the bone trabeculation is accompanied by a compressive fracture of the metaphysic; B:
Magnetic resonance imaging shows no signs of wider extension of the lesion. STIR-weight images reveal an increased oedema of the surrounding muscles.

A

B

C

Figure 4 Open biopsy was performed obtaining bone specimens from the outer lateral condyle with 3 cm × 2 cm × 1 cm total dimensions. A: Excised specimen of the distal 15.5 cm of the femur. Compressive fracture of the posterior cortex (arrows); B: The tumor arose within the medullary cavity and extended from the
cartilage surface to 3 cm distance from the excision line. The mass clearly breaches the cortex (arrow); C: Hinged custom made total knee arthroplasty (Howmedica
Modular Resection System, Stryker Howmedica Osteonics, Inc).

diagnosis, a wide excision of the upper femur (involving
tumor removal with a margin of at least 3 cm of normal
tissue) was undertaken followed by a hinged custommade total knee arthroplasty (Howmedica Modular Resection System, Stryker Howmedica Osteonics, Inc).
Readmission of the patient for the arthroplasty procedure three months after the first admission, revealed a
severely affected bone radiographically (Figure 3). Lysis
of the distal femur with elimination of the bone trabeculation was accompanied by a compressive fracture of the
metaphysis (Figures 3A, 4A). Severe pain was provoked
even with partial weight bearing, while clinical examination revealed paradox mobility of the distal femur. A new
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MRI was performed. In contrast to the plain X-rays, the
MRI showed similar findings to the previous image, with
no evidence of wider extension of the lesion. However,
a high signal to the STIR-weight images revealed an increased oedema of the surrounding muscles, probably due
to a haematoma secondary to the fracture (Figure 3B).
Intra-operatively, no obvious soft tissue infiltration
was evident. Nevertheless, an excision of the distal 15.5
cm of the femur including 3.0 cm of the surrounding
muscles was finally performed (Figure 4A and B).
Macroscopically, a large well-demarcated, grey-white mass
with a firm and gritty texture, measuring 15.5 cm × 5.0
cm was excised and sent for histological evaluation. The
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B

C

Figure 5 Microscopic features throughout the tumor. A: Areas with characteristic irregularly shaped bony spicules, surrounded by hypocellular spindle cell stroma,
resembling fibrous dysplasia (HE × 200); B: Focal osteoid production (arrow) within the moderately cellular fibroblastic stroma (HE × 400); C: Occasional mitotic figures were identified (arrow), (HE × 400).

tumor arose within the medullary cavity and extended
from the cartilage surface to within 3 cm distance from
the excision line (Figure 4A and B). The cartilage had a
chondral lesion (Outerbridge grade Ⅰ) with no signs of
infiltration. The mass breached the cortex without infiltrating the overlying soft tissue. Microscopically, a hypocellular neoplasm with an infiltrative pattern of growth
was observed. The stroma consisted of collagen-producing spindle cells with slight cytologic atypia and occasional mitotic figures. MIB-1 was expressed in less than 10%
of the tumor cells. Upon careful microscopic examination of multiple sections, focal osteoid production was
noted. The latter was eosinophilic, curvilinear, with small
nubs, abortive lacunae formation and atypical neoplastic
cells. There was no osteoblastic rimming. Based on the
morphological features described allied to the clinical
findings, the diagnosis of low-grade central osteosarcoma
was made although characters of a fibrous dysplasia were
apparent (Figure 5). Postoperatively, although the lesion
was excised with healthy margin, preventive radiation of
60 Gy was finally delivered to the site.
After 7 years follow-up, the patient was apparently
disease-free with no signs of implant mobility. Bone-scan
imaging was performed annually following the surgery,
with no signs of metastasis. The patient’s overall condition is very good with no ambulatory problems. However,
there are frequent recurrences of subcutaneous and skin
infection at the distal femur (a potential side-effect of radiotherapy secondary to the operation). This responded
to antibiotics, requiring intravenous administration on
two occasions. Limited range of motion to full extension
and 40 degrees of flexion has developed postoperatively.
This has responded well to physiotherapy including continuous passive motion assistance.

usually resembles more benign tumours. Differentiation
from other conditions particularly fibrous dysplasia is
complicated. Other conditions resembling this LGCO
include ossifying or non-ossifying fibroma, aneurysmal
bone cyst, or chondromyxoid fibroma or even malignant
tumours such as parosteal osteosarcoma[3-5,10-23].
The clinical presentation on LGCO is heterogeneous
usually manifesting as long-standing pain ranging from
months to even several years before medical consultation
is sought[8,24-26]. Mass, swelling or pathological fractures
are rarely observed at the first admission[15].
There is also a highly variable radiographic appearance in LGCO[2,3,8,15,20]. The condition usually appears as
a large medullary tumour often with trabeculation and
sclerosis, with no periosteal new bone formation or soft
tissue extension; it is thus easily mistaken for a benign
lesion[8,10]. However, a potential cortical interruption due
to localized destruction and soft tissue mass are the most
typical radiographic findings leading to diagnosis[3,4,11]. It
is believed that careful evaluation usually reveals at least a
small region showing with cortical perforation, soft tissue
shadows, or calcification, as well as periosteal reaction
that should strengthen a suspicion of malignancy[6-8,15].
Nevertheless, 27 of the 90 patients in the Andresen et al[3]
series show no aggressive features on the x-ray that could
lead to a diagnosis of malignancy.
Andresen et al[3] described four radiographic patterns; a
lytic with varying amounts of thick and coarse trabeculation, a predominantly lytic with few thin and incomplete
trabecula, a densely sclerotic, and a mixed lytic and sclerotic subtype. It seems that radiographic appearance of a
LGCO may evolve over a period of time. Our patient first
appeared with a lytic lesion with varying trabeculation (Figure 1), while one month later it had altered into a mixed
lytic and sclerotic lesion (Figure 2). The final image three
months after the initial diagnosis was, however, clearly suggestive of the predominantly lytic pattern (Figure 3).
LGCO with sclerosis and lysis juxtaposed on the X-ray
predisposes to a high incidence of misdiagnosis as this
pattern is considered to radiographically mimic fibrous
dysplasia in its morphology and matrix pattern[3]. The lesion usually extends to the end of the affected long bone,
as found in 25 of 59 cases of Andersen series[3]. It usually
reaches the subchondral bone without affecting the ar-

DISCUSSION
Since the first description of the low-grade central osteosarcoma, only a few case reports and fewer case series
have been published in the literature[2,3,8-10]. The very low
incidence of LGCO means that identifying the condition based on either the clinical, imaging or histological
features of this tumour is complex. Moreover, the minimal cytological atypia, with the very low mitotic activity
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with a low-grade central osteosarcoma[6,8,15].
A local recurrence with a higher clinical grade or signs
of dedifferentiation, even if no metastases are apparent, is
the only indication for adjuvant chemotherapy[6,8,11]. More
aggressive forms of treatment such as amputation should
not be required nowadays, with rare exceptions such as
in the case of a diffuse tumor dedifferentiated to a high
grade conventional osteosarcoma[8]. Radiotherapy is not
generally mentioned in the literature as a treatment option
for LGCO. However, in our case it was used due to the
wide extension of the tumor in order to ensure the sterilization of the excision borders. It is nonetheless agreed
that the treatment of low-grade central osteosarcoma is
en-bloc resection with wide surgical margins, supported
by the few published reports of prolonged follow-up.
LGCO is a rarely-encountered malignant tumour of
the bones. Histologically it is a subtype of osteosarcoma,
though with a much more favourable clinical outcome if
treated appropriately. The typically late first diagnosis and
the increased size of the initially found tumour, apparent
with the low rate of recurrence or metastases, indicate its
relatively benign progression. Nevertheless, its similarity to benign tumours and especially to fibrous dysplasia
makes LGCO an insidious tumour, very often misdiagnosed and thus undertreated. The fibrous dysplasia-like
histological pattern and the mixed lytic and sclerotic radiological pattern of LGCO are more likely to resemble
fibrous dysplasia leading to misdiagnosis. An in-depth
understanding of the histological features and its correlation to radiological and also clinical findings is instrumental in correct diagnosis.
Despite the extremely high incidence of misdiagnosis
of a LGCO, very few specific diagnostic features have
been described. However, lasting recent years there has
been significant progress in identifying tools that will help
the attending physician to correctly diagnose the type of
lesion raising suspicion of its potential malignancy. Heat
shock proteins (HSPs) for instance are known to overexpress in several tumours, and the HSP27 and HSP70 subtypes seem to allow discrimination between conventional
and low-grade central osteosarcoma[28]. More interestingly,
advances in immunohistochemistry and the understanding of chromosomal expression in sarcomas through the
CDK4 and MDM2 proteins can facilitate safe differential
diagnosis of a benign fibrous or fibro-osseous lesion rather
than a low-grade osteosarcoma with its attendant requirement for appropriate surgical treatment[29,30]. Yoshida et al[29]
report a very high percentage of sensitivity and specificity
for the determination of low-grade osteosarcoma.
Nevertheless, detailed knowledge of the behaviour of
this tumour remains the cornerstone of early diagnosis and
appropriate treatment. A high level of suspicion should be
held for any lesion in the metaepiphyseal region of a long
bone with radiological findings suggesting malignancy,
even in the presence of a benign histological diagnosis. In
this instance LGCO should still be definitively excluded[3].
Additionally, the incidence of late recurrence or metastases, even up to 20 years after the excision of the tumour, makes long-term follow up important in order to

ticular cartilage, as was also seen in the present case.
Although biopsy usually leads to the diagnosis, in the
case of LGCO histology may be misleading, as arose in
the present case. Inwards describes three main histological patterns of bone production, classifying the LGCO
into three types: the fibrous dysplasia-like, the parosteal
osteosarcoma-like and the desmoid-like[15]. In the fibrous
dysplasia-like pattern, irregularly shaped spicules of woven bone are found even mimicking the classic “Chinese
letters” pattern of fibrous dysplasia[10]. In that case misdiagnosis is likely and only further biopsy or radiographic
findings may prevent it. The other two patterns also have
histological features typically resembling parosteal osteosarcoma or desmoids tumour.
Seemingly benign features from either the clinical
examination or the imaging or histological evaluation
commonly lead to a misdiagnosis of LGCO. Choong et
al[8] report a series of 20 cases of LGCO, 9 of each were
initially misdiagnosed; one as chondrosarcoma while the
other eight as benign lesions including fibrous dysplasia (3),
nonossifying fibroma (2), fibroma (1), chondromyxoid fibroma (1) and simple bone cyst. Other tumours have also
been diagnosed instead of LGCO, such as giant cell tumours, aneurysmal bone cysts, chondromyxoid fibromas,
parosteal osteosarcomas or a malignant lymphoma[2,6,7,11,25].
There is agreement in the literature that wide excision is the only accepted treatment of LGCO, providing
a very good prognosis. Wide excision is almost never
followed by recurrence[6-8]. On the other hand, there is
high incidence of local recurrence after inadequate surgical margins as with local excision of the tumour; this
situation is highly likely to present with greater soft tissue and bony involvement. Recurrences are very often
found to exhibit a higher histologic grade or dedifferentiation with the potential for metastases[14,15,27]. In the
Mayo clinic series a 15% of the recurrences appeared as
conventional osteosarcoma with poor prognosis[6]. Unni
et al[2] report a high risk of transformation to conventional osteosarcoma if the lesion is initially treated only
with curettage.
Choong et al[8] also report that an intralesional resection in 12 patients was associated with local recurrence
to all of them. Four of the 12 recurrences were of a
higher grade (25%), and 3 of these patients died of their
disease. One was histologically undifferentiated. The time
of the recurrence varies with a median period of 3 years,
ranging from 3 months to even 14 years as found in one
patient. Kurt et al[6] report two patients with initial diagnosis of fibrous dysplasia and long term recurrence following initial treatment with curettage. Both these patients
eventually developed high-grade osteosarcoma 15 and 20
years after their initial curettage.
Distal metastases are rarely found from a LGCO but
are more in keeping with a high-grade conventional osteosarcoma. Time of appearance varies with reported recurrence ranging from some months to several years after
diagnosis[6,8]. Metastases can be pulmonary, osseous or to
the lymph nodes[8]. It is the metastatic tumour from the
higher-grade recurrence that can lead to death in patients
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ensure a long-term survival.
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A rare case of acute compartment syndrome after
saphenectomy
Marco Milone, Piero Venetucci, Salvatore Iervolino, Caterina Taffuri, Giuseppe Salvatore, Francesco Milone
of compartment syndrome after saphenectomy. Rehabilitation was found effective in improving fatigue, stiffness and tenderness showing the effectiveness of the
combined conservative-rehabilitative treatment.
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INTRODUCTION
Saphenectomy is one of the most validated criteria to
treat varicose veins of the lower legs.
Although many complications were well described[1],
little is known about compartment syndrome due to
muscle ischemia caused by constrictive bandages applied
after stripping of varicose veins[2]. We presented, in our
best knowledge, the first case of a successful conservative
treatment of compartment syndrome after saphenectomy.

Abstract
Saphenectomy is one of the most validated criteria to
treat varicose veins of the lower legs. Although many
complications were well described, little is known
about compartment syndrome due to muscle ischemia
caused by constrictive bandages applied after stripping
of varicose veins. We presented a case of successful
conservative treatment of compartment syndrome after saphenectomy. Rehabilitation was found effective
in improving fatigue, stiffness and tenderness showing
the effectiveness of the combined conservative-rehabilitative treatment. However conservative treatment
could not be considered the treatment of choice in daily
practice. A severity score assessment of compartment
syndrome should be useful to assess to which patients
is allowed to not perform fasciotomy.

CASE REPORT
A 51-year-old man underwent saphenectomy because
of chronic varicose veins of the lower right leg. His past
medical history was unremarkable. The stripping technique involved the interruption of the femoral-saphenous
junction, stripping of the great saphenous vein, multiple
removals of the tributary veins of the saphena and ligation of the extrafascial perforating veins. No intra-operative complications occurred.
In the immediate post-operative period (6 h from the
surgery), pain and tension in the operated leg appeared.
Moreover, a complete function impairment of the leg
was evident. The dressing was removed when the patients
started complaining of these symptoms.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Compartment; Saphenectomy; Varicose
veins; Muscle ischemia; Rehabilitation
Core tip: A case of successful conservative treatment
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Figure 1 A computed tomography of the lower leg revealed a swollen compartment without vascular lesions and hypertension at the venous end of the capillary beds. A, B, C: The reconstruction MIP/3D that showed the viability of posterior tibial (A), anterior tibial (B) and interosseal artery (C) (marked by headarrows); D:
The swollen muscle compartment (marked by *); E: The presence of hypertension at the venous end of the capillary beds (marked by *).

In the first post-operative day the physical examination demonstrated in the operated leg pain on passive
stretching of the muscle, tense, swelling, sensory loss and
paralysis. His blood analysis revealed a very elevated creatin kinase activity (50200 U/mL).
A computed tomography of the lower leg revealed a
swollen compartment without vascular lesions and hypertension at the venous end of the capillary beds (Figure 1).
The color-duplex sonography confirmed the absence of
artery or vein thrombosis.
The patient was presumed to a compartment syndrome and the measurement of intracompartmental pressure was not performed for the clinical evidence according
to validated criteria[3]. Decompression by fasciotomy was
indicated as the primary treatment but the patient denied
his consent to the procedure. Elevation of the limb was
used in an attempt to reduce pressure. Two weeks later, a
conservative rehabilitative treatment was started.
The patient underwent a 2 mo-lasting twice/daily
comprehensive rehabilitation, defined as systematic multidisciplinary treatment given by physician, occupational
therapist and exercise physiologists. The rehabilitation
program included physical therapy with exercise aiming
at improves aerobic fitness, muscle strength and mobility
and occupational therapy. This 2-mo treatment brought
to a satisfactory functional recovery. Outpatient rehabilitation program continued for 3 mo thereafter. Complete
function recovery was obtained after 6 mo.

simplicity, speed safety, and because the technique is well
standardized[6-9].
Although many complications were well described after stripping including the most frequently wound infection, nerve injury, vascular injury and venous thromboembolism[1], little is known about compartment syndrome
due to muscle ischemia caused by constrictive bandages
applied after stripping of varicose veins[2].
Acute compartment syndrome is a condition in which
raised pressure within a closed fascial space reduces capillary perfusion below a level necessary for tissue viability.
The initial injury leads to swelling within a compartment.
This causes an increase in intracompartmental pressure
with compressive closure of the thin-walled venules resulting in hypertension at the venous end of the capillary
beds. Eventually arteriolar compression occurs, leading to
muscle and nerve ischaemia with muscle infarction and
nerve damage. Measuring intracompartmental pressure
is only necessary when the clinical signs of compartment
syndrome are unclear, in an unconsciousness or uncooperative patient, in a young child or when the clinical
syptoms and signs are equivocal. The primary treatment
should be decompression by fasciotomy as soon as possible. Elevation of the limb is sometimes used as a temporary measure in an attempt to reduce pressure[3].
Danner et al[2] describe four patients suffering from
lower limb compartment syndromes, which were caused
by constrictive bandages applied after stripping of varicose veins. The dressing was erroneously only partially
removed, when the patients started complaining of severe pain and tension in the operated legs. The damages
varied from extended irreversible neuromuscular defects
to lesser functional handicaps. Three patients had corrective surgery. The clinical follow up over several years
showed little improvement and secondary complaints
were frequent.
At variance with this previous experience we have
described the first case of conservative treatment without
secondary complaints and a complete recovery.
Although, in our report, rehabilitation was found effective in improving fatigue, stiffness and tenderness
showing the effectiveness of the combined conservative-

DISCUSSION
Varicose veins in the lower extremities are a sign of
chronic venous disorder due to valvular incompetence
of the superficial venous system. This problem has a
high prevalence (a third of the population) and generates
an important number of surgical interventions (one of
the most frequently performed operation in the world),
as shown in the Edinburgh Study[4,5]. Surgical treatment
provides symptomatic relief and significant improvements in quality of life in patients with uncomplicated
varicose veins. Stripping is one of the validated methods
to treat varicose veins. It is a good procedure in terms of
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rehabilitative treatment, further studies are needed to
evaluate the role of rehabilitation program in such disease.
However conservative treatment could not be considered the treatment of choice in daily practice. A severity
score assessment of compartment syndrome should be
useful to assess to which patients is allowed to not perform fasciotomy. More in details it would be important to
know when a conservative treatment could be performed
safely. Further more representative research are needed to
assess this issue.

5

6
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INTRODUCTION

Abstract

Total disc replacement (TDR) is currently advocated for
degenerative disc disease (DDD) as a substitute for fusion
surgery in certain cases. In theory, TDR may preserve
normal range of motion (ROM) in diseased segments
and prevent adjacent segment degeneration (ASD)[1-3].
However, a number of complications undermining these
benefits have been observed following lumbar TDR,
such as heterotopic ossification, facet arthrosis, subsidence, ASD and device migration[1-5]. This report details an
unusual occurrence of solid spinal fusion subsequent to
lumbosacral TDR and the factors likely contributing to
device failure.

A 55-year-old female was diagnosed with L5-S1 degenerative disc disease (DDD). Initial scores by the visual
analogue scale (VAS) were 5 (back) and 9 (leg) and the
Oswestry disability index (ODI) was 32. Arthroplasty
was performed. Clinical and radiographic monitoring
took place thereafter at one month, three months, six
months and annually. At one month, VAS scores were
2 (back) and 3 (leg), ODI was 12 and ROM was 2.1°
by radiographs. At two years, VAS scores were 1 (back)
and 2 (leg), ODI was 6 and ROM was approaching 0.
Five years after surgery, the entire operated segment
(L5-S1) was solidly fused. A malpositioned disc implant
may impair normal spinal movement, culminating in
heterotopic ossification or complete fusion of the operated segment.

CASE REPORT
A 55-year-old female was hospitalized for low back pain
radiating to the left thigh and calf. Her past medical history was otherwise unremarkable. Initial scores by the
visual analogue scale (VAS) were 5 (back) and 9 (leg) and
the Oswestry disability index (ODI) was 32. Radiographic
findings were indicative of DDD at the L5-S1 level. After
six weeks of unproductive nonsurgical therapy (NSAID,
physical therapy), she underwent lumbosacral TDR. Preoperative ROM was 8.6° by radiographs and preoperative
computed tomography and magnetic resonance image
shows no stenosis or facet arthroplasty at the L5-S1

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Total disc replacement; Lumbar spine;
Heterotopic ossification; Fusion, Arthroplasty; Solid
fusion
Core tip: A 55-year-old female was diagnosed with
L5-S1 degenerative disc disease. Initial scores by the
visual analogue scale were 5 (back) and 9 (leg) and the
Oswestry disability index was 32. Arthroplasty was per-
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4.95°

1.85 mm

4.93°
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Figure 1 In the anteroposterior view, the superior endplate of the implant
deviated 1.85 mm to the left of midline with 4.95° angular displacement.

7.03°

10.17°

5.12°

Figure 3 One month after the operation, range of motion of the implant
was checked 2.1° (Left: Extension; Right: Flexion).

2.38 mm

were unchanged at three years, but calcific bony spurs
(heterotopic calcification) were noted on radiographs at
the anterior and posterior implant margins (Figure 5). At
the final follow-up (five years), VAS scores of 1 (back)
and 1 (leg) and ODI of 3 were recorded. By radiographs,
the L5-S1 segment was completely fused (Figure 6).

Figure 2 In the lateral view, angular gaps of 10.17° and 5.12° existed between the upper and lower implant endplates, respectively, and 2.38 mm
of the lower anterior vertical keel did not insert completely into the S1 upper endplate.

level. The procedure entailed standard left-sided anterior
retroperitoneal[4] insertion of a Maverick® (Medtronic Sofamor Danek, Inc., Memphis, TN, United states) implant,
requiring 120 min to complete. Estimated blood loss was
200 cc.
In the immediate postoperative period, the patient’s condition was satisfactory. There were no significant early
complications. Nevertheless, radiographs showed that
the superior endplate of the implant deviated 1.85 mm
to the left of midline in anterior-posterior (AP) view,
with 4.95° angular displacement (Figure 1). In the lateral
view, angular gaps of 10.17° and 5.12° existed between
the upper and lower implant endplates, respectively, and
2.38 mm of the lower anterior vertical keel did not insert
completely into the S1 upper endplate (Figure 2). The
patient’s clinical course was uneventful. Four days postoperatively, VAS scores were 3 (back) and 4 (leg) and she
was discharged seven days after surgery in a stable condition. Clinical status and standing lateral radiographs were
evaluated at each follow-up visit. At one month, VAS
scores were 2 (back) and 3 (leg), ODI was 12 and ROM
was 2.1° by radiographs (Figure 3). At two years, VAS
scores were 1 (back) and 2 (leg), ODI was 6 and ROM
was approaching 0° (Figure 4). VAS scores and ODI

WCCR|www.wjgnet.com

DISCUSSION
The increasing surgical use of artificial discs has raised
concern due to related heterotopic ossification (HO).
While the etiology of HO remains unclear, perioperative
bleeding, implant milieu and ancillary patient conditions
(i.e., diffuse idiopathic skeletal hyperostosis) have been
implicated[5].
The incidence of HO has been cited as 4.3% in two
years of follow-up by Tortolani et al[6] who found no effect on ROM or clinical outcomes attributable to HO.
They also remarked that the onset of HO was unlikely
past the sixth postoperative month. On the other hand,
Lemaire et al[7] reported a 3% rate of HO after a minimum follow-up of 10 years, all manifested later than five
years postoperatively. Finally, Park et al[5] detected HO at
a rate of 30.5% within 17 mo (on average) after TDR.
Four cases actually emerged beyond the third postoperative year. They further cautioned that HO may progress
during follow-up, making long-term monitoring imperative. Of note, Fransen et al[8] believe nonsteroidal antiinflammatory drugs (NSAIDs) to be protective in this
regard.
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A
8.73°

B

Figure 5 Three years after the operation, calcified spurs (heterotopic ossification) were identified (arrow) at the anterior and posterior margin of
the implant.

8.70°

Figure 4 Two years after the operation, radiograph (Above: Extension;
Beow: Flexion) shows range of motion of the implant was almost 0°.

Implant placement was unsatisfactory in our patient,
deviating to the left of midline with angular gaps between
the implant endplates and adjacent vertebrae. The implant
was also misaligned in the AP plane, improperly inserting into the body of S1 (Figures 1 and 2). In retrospect,
we believe that decompression at the L5-S1 posterior lip
was excessive, creating a sunken base posteriorly for the
implant and impairing its placement as described above.
Normal movement clearly appeared compromised as a
consequence. ROM was only 2.1° one month after surgery
(Figure 3), HO had developed after two years and at the
final 5-year follow-up, the operated segment was solidly
fused (Figures 5 and 6). According to Huang et al[9], the
risk of ASD after TDR (followed 8.7 years) is higher when
ROM is low (less than 5°). A malpositioned implant may
thus produce an outcome over time that is tantamount to
fusion surgery, with heightened potential for ASD.
There are obvious limitations to the observations
drawn from this single patient. Results here are based on
the Maverick® implant specifically and may not apply to
all TDR devices. Furthermore, we could not closely pinpoint the onset of HO or spinal fusion once follow-up
visits were extended to annual intervals. Nevertheless, we
feel that implant positioning may be critical in development of HO by impacting ROM.
In conclusion, a malpositioned implant may impair
normal spinal movement, leading to HO or complete
fusion of the operated segment. As a preventative measure, careful preparation of the bony endplate and precise alignment of the implant in the coronal and sagittal
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Figure 6 At the last follow-up (5 years), more prominent bony masses
were identified and the L5-S1 segment was fused completely.

planes is warranted.
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Midline synovial and ganglion cysts causing neurogenic
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order to identify articles describing intraspinal cystic
lesions in lateral or midline locations. Midline intraspinal facet cysts represent an uncommon cause of
lumbar stenosis and thecal sac compression. Such entities should enter the differential diagnosis of midline
posterior cystic lesions. Midline cysts causing thecal
sac compression respond favorably to lumbar surgical
decompression and cyst resection. Though laminectomy is a commonly performed operation, stabilization may be required in cases of spondylolisthesis or
instability.
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Core tip: Midline, intraspinal cysts arise from facet joint
degeneration. The lesions represent an important and
often over-looked cause of back pain and other neurological symptoms. Radiographic identification of the
fluid-filled sacs is particularly important in the setting of
cauda equina syndrome, in which immediate surgical
intervention is required in order to address the compressive lesion. Although the treatment of choice is a
spinal decompression and resection, posterior fusions
may prevent cyst recurrence.

Abstract
Typically situated posterolateral in the spinal canal,
intraspinal facet cysts often cause radicular symptoms. Rarely, the midline location of these synovial
or ganglion cysts may cause thecal sac compression
leading to neurogenic claudication or cauda equina
syndrome. This article summarizes the clinical presentation, radiographic appearance, and management
of three intraspinal, midline facet cysts. Three patients with symptomatic midline intraspinal facet cysts
were retrospectively reviewed. Documented clinical
visits, operative notes, histopathology reports, and
imaging findings were investigated for each patient.
One patient presented with neurogenic claudication
while two patients developed partial, subacute cauda
equina syndrome. All 3 patients initially responded
favorably to lumbar decompression and midline cyst
resection; however, one patient required surgical stabilization 8 mo later. Following the three case presentations, we performed a thorough literature search in
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INTRODUCTION
Intraspinal facet cysts, also known as synovial and/or
ganglion cysts, typically reside adjacent to the facet joints
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B
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Figure 1 T2-weighted imaging of case 2. A, B: In the preoperative images, sagittal (A) and axial (B) T2 weighted magnetic
resonance imaging displays a large intraspinal cystic lesion at
the L4-5 level causing stenosis and thecal sac compression.
The cystic lesion appears to have an eccentric component extending towards the left facet joint; C, D: Post-operative imaging
following decompressive laminectomy and cyst excision. Bilateral laminectomies at L4-5 and cyst resection provide adequate
decompression of the dorsal thecal sac and cauda equina, as
shown in sagittal (C) and axial (D) images.

and may cause radicular symptoms due to nerve root
compression and foraminal compromise. Representing
a zygapophyseal joint, facet joints lie enclosed within a
capsule lined by synovial epithelium[1]. Breakdown of
this articular lining or encapsulated accumulation of fluid
outside of the facet joint may lead to pathologic cyst formation. Synovial and ganglion cysts typically occur in the
lower lumbar region, frequently the site of degenerative
changes and dynamic instability[1-5]. They are found in the
postero-lateral region of the canal, consistent with their
source of pathology. Lined with cuboidal epithelium and
filled with synovial fluid, synovial cysts frequently retain
communication with their facet joint of origin[4,6]. In
contrast, ganglion cysts lack synovial lining and structural
communication to facet joints[3,6]. Ganglion cysts contain
a collagenous or fibrous wall encircling gelatinous or
myxoid substance[4,7-9]. Clinically, however, both terms are
used interchangeably to describe intraspinal facet cysts or
juxtafacet cysts[2-4,7,9]. This article presents 3 unique cases
of midline intraspinal facet cysts causing significant lumbar stenosis and symptomatic thecal sac compression.
Three patients with symptomatic midline intraspinal
facet cysts were reviewed. Clinical visits, operative notes,
histopathology reports, and imaging findings were investigated for each patient. A thorough literature search was
used to identify case reports or series describing intraspinal cystic lesions.

of L4 on L5 as well as a well-circumscribed midline synovial cyst posterior to the thecal sac at the L4-L5 level; the
hyperintense lesion on T2 weighted sequences measured
approximately 8 mm × 8 mm × 10 mm. Differential diagnosis includes perineural (Tarlov) cysts, arachnoid cysts,
and migrated disc fragment. The patient underwent bilateral laminectomies at L4-L5, bilateral foraminotomies,
medial facetectomies, and cyst resection. Smaller cysts
were encountered at the bilateral L4-L5 and the right
L5-S1 facet joints. Histologic sections of the excised midline cyst revealed fragments of dense connective tissue
with overlying synovium. The patient had an uncomplicated post-operative course and remained asymptomatic
at 15-mo follow up.
Case 2
A 57-year-old woman presented with a 3-mo history of
lower back, left lower extremity radiculopathy in the L5
and S1 distributions, and urinary incontinence. She exhibited full strength in the bilateral upper and lower extremities, with an unremarkable sensory exam. MRI revealed
a large midline, well-circumscribed cystic lesion at the
L4-L5 level, causing significant compression of the thecal
sac and cauda equine; however, the images were unremarkable for spinal instability (Figure 1A and B). The patient underwent L4-L5 bilateral decompressive laminectomies with bilateral foraminotomies and cyst resection.
Intraoperatively, a large intraspinal extradural cystic lesion
appeared centrally, exerting significant compression on
the thecal sac. While gross inspection revealed a cystic
lesion containing clear viscous fluid, absence of epithelium lining the cystic cavity microscopic examination confirmed the final diagnosis of a ganglion cyst
(Figure 2). The patient did well post-operatively. Imaging
confirmed total cyst resection and adequate decompression of the thecal sac (Figure 1C and D). The patient

CASE REPORTS
Case 1
A 65-year-old woman presented with a 1-mo history of
bilateral buttock pain and lower extremity weakness. The
patient had full strength in her upper extremities and 4/5
strength in her proximal lower extremities. Magnetic resonance imaging (MRI) showed a grade 1 anterior listhesis
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depending on cyst content. Computed tomography (CT)
typically portrays a well circumscribed hypodense lesion
with hyperdense rim due to calcification[9,10]. MRI typically shows hyperintense cystic extradural lesions. The cysts
appear centrally iso- to hyperintense compared to cerebrospinal fluid (CSF) and iso- to hypointense compared
to soft tissue on T1 weighted sequences[1,4,6,7,10,14]. Facet
arthropathy and degenerative spondylosis frequently accompany juxtafacet cysts on CT or MRI[2,3,7,9,10].
Clinically indistinguishable, histopathologic analysis
distinguishes synovial from ganglion cysts. The presence
of cuboidal synovial epithelium encircling synovial fluid
corroborates the diagnosis of a synovial cyst. In contrast,
the absence of synovial epithelial lining or the presence
of chronic fibrotic tissue along the cavity wall supports
the diagnosis of a ganglion cyst[4,7,8,11].
Several mechanisms have been described to explain
the development of juxtafacet cysts. Ganglion cysts
most likely result from cystic or myxoid degeneration
of connective tissue. The most likely mechanism of
synovial cyst formation involves degenerative articular
changes due to abnormal and increased motion at the
facet joint[4,6,9,11]. Several studies have described associations between spinal instability or degenerative changes,
reflected by lumbar spondylosis or spondylolisthesis, and
intraspinal facet cysts[11,12]. Acquired defects in the joint
capsule allow protrusion of synovial epithelium and cyst
formation adjacent to the joint; hence, the communication between degenerated facet joints and synovial cysts
found in many cases[4,9]. Furthermore, juxtafacet cysts
occur most frequently at the level of greatest motion and
prevalence of degenerative changes, L4-5, followed by
L5-S1 and L3-4[4,9,11-13].
In the absence of neurologic deficits, symptomatic
patients with intraspinal facet cysts may benefit from
conservative management. Non-surgical treatments
include activity restrictions, supportive bracing, oral analgesics or anti-inflammatories, physical therapy, and epidural or facet steroid injections[7,11,12]. Minimally invasive
procedures include percutaneous injection or cyst aspiration[4,11,12]. However, failure of conservative measures has
been widely documented by several clinical series[6,10-12].
Standard surgical techniques include hemilaminotomy or
laminectomy, foraminotomy, medial facetectomy, and cyst
excision[2,4,6,10-12].
Most clinical series demonstrate moderate to high
rates of successful outcomes in patients undergoing decompressive surgery with juxtafacet cyst resection[6,10,12].
Epstein reported good to excellent results in 58%-63%
of patients undergoing decompressive surgery for synovial cysts and accompanying stenosis, with or without
spondylolisthesis[10]. Most other clinical series report similar or even higher rates of favorable outcomes[10]. In their
meta-analysis, Bydon et al[12] reported short-term postoperative resolution of back and lower extremity pain in
above 90% of patients compiled. In prolonged followup, nearly 22% and 13% of patients reported recurrent
back pain and radiculopathy, respectively. Delayed surgical complications include intraspinal facet cyst recurrence

*

Figure 2 Case 2, pathological findings of midline ganglion cyst (hematoxylin eosin staining, × 400). Photomicrograph (original magnification × 400)
reveals proteinaceous material (arrow) surrounded by dense fibro-connective
tissue (asterisk), without the presence of synovial epithelium. These findings
confirm the diagnosis of a ganglion cyst.

reported improvement in all symptoms, including urinary
incontinence, at her latest follow-up 17-mo post-operatively.
Case 3
A 70-year-old woman presented with a 1-mo history of
bilateral buttock and lower extremity pain. The patient
denied bowel or bladder incontinence. On examination,
she was neurologically stable. MRI revealed multilevel
lumbar spondylosis as well as a large multiseptated cystic
lesion appearing centrally and dorsolaterally in the L4-L5
extra-dural space with subsequent severe canal stenosis,
without foraminal compromise. The patient underwent
with bilateral L3-L5 laminectomies, medial facetectomies,
and cyst resection. Gross inspection of the excised midline lesion revealed a cystic structure. Histologic examination of specimen permanent sections was consistent with
a ganglion cyst. The patient had an uncomplicated postoperative course. A post-operative MRI demonstrated
complete removal of the ganglion cyst with posterior decompression from L3-L5. The patient remained well until
3 mo after surgery when she developed low back, right
buttock, and right anterior thigh pain. Epidural and facet
injections were tried without symptomatic relief. Given
the findings of junctional stenosis at L2 and mechanical
instability suggested by imaging and clinical evaluation,
the patient underwent L2-L5 bilateral, instrumented fusion eight months later. At last follow-up, the patient was
completely asymptomatic (total follow-up period: 15 mo).

DISCUSSION
Juxtafacet cysts may reside deep or superficial to the posterior elements of the vertebral canal, or have a bi-lobed
architecture existing in both compartments[7]. Intraspinal
facet cysts usually neighbor degenerated facet joints in
the postero-lateral epidural space[1-3,5,7,10]. The cysts most
frequently occur at L4-L5, the lumbar level characterized
by greatest mobility and prevalence of degenerative disease[4,7,9,11-13].
Imaging characteristics of intraspinal facet cysts vary
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and the development or progression of spinal mechanical
instability[11,12]. Static or dynamic imaging may reveal low
grade spondylolisthesis or minimal instability in a minority of asymptomatic patients[6].
In the present case series, one patient demonstrated
clinical and radiographic evidence of post-operative
spinal instability and required an instrumented fusion
at 8 mo follow-up. Such outcomes speak to the role of
spinal fusion as an adjunct to decompression and cyst
excision given the likely role of facet joint hypermobility and degeneration in the pathophysiology of synovial
cyst formation[10-13]. While potentially improving mechanical back pain, concomitant spinal fusion may limit
further destabilization and prevent cyst recurrence[6,11-13].
Although current studies reflect the predominance of
decompression and cyst excision without fusion in the
majority (> 80%) of surgical cases for synovial cysts[12],
patients with clinical and radiographic evidence of postoperative spinal instability may benefit from concomitant
surgical fixation and/or fusion[6,10-12]. Some authors suggest that radiographic indications for pre-operative spinal
instability, such as spondylolisthesis, are the strongest
predictor for post-operative instability, especially after
spinal decompression[15-19]. However, patients without
pre-operative spondyolisthesis may still develop postoperative spinal instability requiring a fusion, as demonstrated in case number three. Furthermore, same level
cyst recurrence occurred in nearly 2% of patients, all
following decompression and cyst resection alone. In
contrast, cyst reformation did not occur in any patients
following concomitant spinal fusion[12]. These findings
stress the importance of considering concomitant spinal
fusion with decompression and synovial cyst excision.
Lessons learned from this case series in that despite
their rare occurrence, midline synovial and ganglion cysts
should be considered in the differential diagnosis of
centrally located posterior extradural cysts. When causing
symptomatic lumbar stenosis and thecal sac compression,
midline synovial and ganglion cysts may require decompressive laminectomy and resection to relieve patients’
symptoms and restore neurologic function. In the setting
of baseline back pain or radiographically proven mechanical instability, concomitant spinal fusion may be considered. Following decompression and cyst excision alone,
patients should be monitored closely for the progression
or development of mechanical instability.
In this manuscript, we present a unique presentation
of symptomatic, intraspinal cysts. Following the cyst
recurrence, lumbar fusion may prevent long-term spinal
instability or cyst recurrence. However, we do recognize that our manuscript is a limited case series of three
patients. Larger cohorts are required to delineate the
clinical outcomes in patients with midline synovial and
ganglion cysts.

preparing, and reviewing specimens sent from the operating room.
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retained bile duct stone: A six patients case series
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easy, and inexpensive procedure for retained bile duct
stone following cholecystectomy, inasmuch as removal
rate was about 50% in our cases.
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Core tip: In 6 cases in which a retained stone was detected following cholecystectomy, topical nitrate drip
infusion via cystic duct tube (C-tube) was carried out.
Retained stones of 2-3 mm diameter with no dilated
common bile duct in 3 patients were removed by drip
infusion of glyceryl trinitrate or isosorbide dinitrate.
Three other cases failed, and endoscopic sphincterotomy in 2 cases and endoscopic biliary balloon dilatation
in 1 case were performed. The topical nitrate drip infusion via C-tube is old but safe, easy, and inexpensive
procedure for retained stone following cholecystectomy,
inasmuch as removal rate was about 50% in our cases.

Abstract
A retained bile duct stone after operation for cholelithiasis still occurs and causes symptoms such as
biliary colic and obstructive jaundice. An endoscopic
retrograde cholangiopancreatography with endoscopic
sphincterotomy (EST), followed by stone extraction, are
usually an effective treatment for this condition. However, these procedures are associated with severe complications including pancreatitis, bleeding, and duodenal
perforation. Nitrates such as glyceryl trinitrate (GTN)
and isosorbide dinitrate (ISDN) are known to relax the
sphincter of Oddi. In 6 cases in which a retained stone
was detected following cholecystectomy, topical nitrate
drip infusion via cystic duct tube (C-tube) was carried
out. Retained stones of 2-3 mm diameter and no dilated common bile duct in 3 patients were removed by
drip infusion of 50 mg GTN or 10 mg ISDN, which was
the regular dose of intravenous injection. Three other
cases failed, and EST in 2 cases and endoscopic biliary balloon dilatation in 1 case were performed. One
patient developed an adverse event of nausea. Severe
complications were not observed. We consider the topical nitrate drip infusion via C-tube to be old but safe,
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INTRODUCTION
Common bile duct (CBD) stones are identified in approximately 4%-20% of symptomatic patients who had
undergone cholecystectomies[1,2]. When a routine intraoperative cholangiography (IOC) is not performed in
patients without symptoms, 0.9% of patients following
cholecystectomy will present a retained stone, requiring
intervention[3]. This means that most choledocholithiasis
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Figure 1 Cholangiography performed in patients. A: Intraoperative cholangiography (IOC) could not identify a filling defect; B: On postoperative day (POD) 7, cholangiography demonstrated a 2 mm-diameter stone (white arrow); C: Topical glyceryl trinitrate (GTN) infusion using cystic duct tube (C-tube) was performed (on the
following day the retained stone disappeared) (white arrow); D: IOC could not identify a filling defect; E: On POD 9, cholangiography showed 2 mm-diameter stones
at distal common bile duct (CBD) (white arrow); F: GTN was infused three times and the retained stones were removed (white arrow); G: IOC could not show a filling
defect, but contrast media did not flow into duodenum; H: Cholangiography showed a 3 mm-diameter floating stone on POD 5 (white arrow); I: Isosorbide dinitrate
was infused 6 times, but the stone was not removed (white arrow); J: Since an injury to posterior superior bile duct was suspected by IOC (white arrow head); K: C-tube
was placed. On POD 7, cholangiography showed a 6 mm-diameter retained stone at distal CBD without biliary leak (white arrow); L: GTN was infused 4 times, but the
stone could not be removed (white arrow).

remain silent or pass spontaneously into the duodenum
and some may present with complications including biliary obstruction, acute pancreatitis, and cholangitis in the
future. Endoscopic retrograde cholangiopancreatography (ERCP) with endoscopic sphincterotomy (EST) or
endoscopic papillary balloon dilation (EPBD) is a wellestablished therapeutic procedure for the extraction of a
retained stone. However, this is an invasive examination
and associated with specific complications such as acute
pancreatitis, hemorrhage, and duodenal perforation, or
even death. Its morbidity and mortality rates are up to
10.0% and 0.4%, respectively[1]. Moreover, after EST, the
function of sphincter of Oddi (SO) is destroyed and the
loss of this physiologic barrier between duodenum and
biliary tract results in duodenocholedochal reflux and
bacterial colonization of the biliary tract. Then, the presense of bacteria in the biliary system causes late complications including recurrence of stones, recurrent ascending cholangitis and even malignancy[4].
It is preferable to select a safer procedure for a retained stone so as to reduce early or late complications.
When the existence of a retained stone is suspected, a
cystic duct tube (C-tube) is surgically inserted into the
cystic duct and the CBD can be drained via the cystic
duct, and the retained stone can be managed, if neces-
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sary, in the postoperative period. It has been reported
that topical application of nitrate effectively relaxes SO
and should be taken into account for the removal of a
retained stone[5]. Therefore, a topical nitrate drip infusion
procedure using a cystic duct tube was tested on 6 patients with retained stones after cholecystectomies.

CASE REPORT
We report 6 patients after cholecystectomy with retained
stones, who experienced the topical nitrate drip infusion
procedure using a C-tube. The main characteristics of
each are summarized in Table 1.
Patient 1
A 76-year-old man complained of epigastralgia and jaundice. He had undergone distal partial gastrectomy and
Roux-en-Y reconstruction for early gastric cancer 3 years
ago. Computed tomography (CT)/magnetic resonance
cholangiopancreatography (MRCP) did not show choledocholithiasis. Then, an open cholecystectomy was performed. The brown pigment stones and purulent exudate
were seen in the gallbladder. IOC could not identify a filling defect (Figure 1A), but it was probable that a retained
stone existed and a C-tube was placed. On postoperative
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Table 1 Multiple logistic regression analysis of factors associated with HIV/HBV, HIV/HCV, and HIV/HBV/HCV co-infection
Characteristics
Age (yr)
Sex
Diagnosis
Preoperative drainage
Surgical method
IOC defect
Stone diameter (mm)
CBD diameter (mm)
Nitrate
Trial
Stone removal
Complication
2nd procedure

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

76
69
37
75
64
69
Man
Man
Woman
Woman
Woman
Man
Acute cholecystitis Acute cholecystitis Choledocholithiasis Choledocholithiasis Choledocholithiasis Acute cholecystitis
–
EST
–
–
–
–
Open
Laparoscopic
Laparoscopic
Laparoscopic
Laparoscopic
Open
–
–
+
+
–
–
2
2
3
5
3
6
6
6
6
8
6
12
GTN 50 mg +
GTN 50 mg +
ISDN 10 mg +
GTN 10 mg +
ISDN 5 mg +
GTN 50 mg +
NS 200/2 h
NS 500/5 h
NS 500/3 h
NS 500/3 h
NS 250/3 h
NS 250/2.5 h
2
3
2
1
6
4
Yes
Yes
Yes
No
No
No
–
–
–
Nausea
–
–
–
–
–
EST
EST
EPBD

GTN: Glyceryl trinitrate; EST: Endoscopic sphincterotomy; ISDN: Isosorbide dinitrate; IOC: Intraoperative cholangiography; CBD: Common bile duct;
EPBD: Endoscopic papillary balloon dilation.

Patient 4
A 75-year-old woman was positive for fecal occult blood
test and total colonoscopy detected early sigmoid colon
cancer. CT revealed stones in the gallbladder and distal
CBD. Laparoscopic cholecystectomy and sigmoidectomy
were performed at the same time. IOC demonstrated a
5 mm-diameter filling defect. Diameter of the CBD was
8 mm, and extraction of the stone was not carried out.
On POD 5, cholangiography via C-tube identified the retained stone, and 10 mg of GTN and 500 mL of normal
saline were topically infused. Because she complained of
nausea, the treatment was stopped. Nausea disappeared
as soon as the drip infusion stopped. On POD 8, EST
was performed and the retained stone was extracted. She
needed rehabilitation for poor performance status and
was discharged on POD 28.

day (POD) 7, cholangiography demonstrated a 2 mmdiameter stone (Figure 1B). Infusions of 50 mg of GTN
and 200 mL of normal saline were given using a C-tube
for 2 h. He had an episode of biliary colic and on the
next day the retained stone disappeared (Figure 1C). He
was discharged on POD 13.
Patient 2
A 69-year-old man was referred to us complaining of abdominal pain and fever. He had a past history of cerebral
hemorrhage and left hemiplegia. Since CT revealed severe acute cholangitis due to cholecystocholedocholithiasis, he needed biliary drainage. EST with stone extraction
was performed. After 2 mo, he had recurrent biliary tract
symptoms. CT identified recurrent CBD stones. Laparoscopic cholecystectomy was performed. IOC could not
identify a filling defect (Figure 1D), but a retained stone
was suspected and a C-tube was placed. On POD 9, cholangiography showed 2 mm-diameter stones at distal CBD
(Figure 1E). Infusions of 50 mg of GTN and 500 mL
of normal saline were given three times and the retained
stones were removed on POD 15 (Figure 1F). He needed
postoperative rehabilitation and was discharged on POD
31.

Patient 5
A 64-year-old woman was admitted to our hospital with
fever and liver dysfunction. CT/MRCP revealed no evidence of a CBD stone. Laparoscopic cholecystectomy
was performed. There were about 200 brown pigment
stones in the gallbladder. IOC could not show a filling
defect, but contrast media did not flow into the duodenum (Figure 1G). A C-tube was placed, and cholangiography showed a 3 mm-diameter floating stone on POD
5 (Figure 1H). Infusions of 5 mg of ISDN and 250 mL
of normal saline were given 6 times, but the stone was
not removed (Figure 1I). EST was performed on POD 9.
The stone faded away and the C-tube was removed. She
was discharged on POD 15.

Patient 3
A 37-year-old woman presented with abdominal pain. CT
scan revealed stones in the gallbladder and distal CBD.
For this, laparoscopic cholecystectomy was performed.
IOC demonstrated a 3 mm-diameter filling defect. However, since the CBD was not dilated, laparoscopic CBD
exploration was not carried out. A C-tube was placed
percutaneously. The brown pigment stones were seen in
the gallbladder. On POD 4, when cholangiography via
C-tube identified the retained stone, 10 mg of isosorbide
dinitrate and 500 mL of normal saline were topically infused via a C-tube. The following day the retained stone
was removed and she was discharged on POD 11.
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Patient 6
A 69-year-old man presented with abdominal pain and anorexia. He underwent a carotid endarterectomy and had been
treated with an antiplatelet agent. Transabdominal ultrasonography and CT revealed gallstones, pericholecystic fluid,
and gallbladder wall thickening. He was diagnosed as acute
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cholecystitis, and open cholecystectomy was performed.
Since an injury to posterior superior bile duct was suspected
by IOC (white arrow head) (Figure 1J), a C-tube was placed.
On POD 7, cholangiography showed a 6 mm-diameter retained stone at distal CBD without biliary leak (Figure 1K).
Infusions of 50 mg of GTN and 250 mL of normal saline
were given 4 times, but the stone could not be removed
(Figure 1L). EPBD and extraction of stone with rendezvous
technique using a C-tube was performed on POD 11. He
was discharged without complication on POD 19.

in a series of examinations that a patient still had CBD
stones, the surgeon needs to select an operative stone
extraction (laparoscopic/open or transcystic duct/choledochostomy) or pre/postoperative ERCP. There is no
difference in performance for morbidity and mortality
when laparoscopic choledochotomy and perioperative
ERCP are compared. However, hospital stay is shorter
for patients who had undergone laparoscopic choledochotomy[2]. EPBD had less infections over the short and
long-term[10] and less stone recurrence over the long term
than EST[11]. However, Disario et al[12] had reported that
EPBD showed an increase of morbidity rates and death
for pancreatitis when compared with EST for biliary
stone extraction.
For years, the T-tube has been used to decompress
the biliary duct and avoid biliary complications in the
postoperative period. It also makes postoperative cholangiography possible, and if a retained stone is detected, the
stone can be extracted by choledochoscopy via the T-tube.
However, the T-tube causes complications up to 10%
such as bile peritonitis due to T-tube dislocation, which
can lead to re-operation and even death, and requires a
prolonged hospital stay. Recently, it was reported that
primary closure might be effective for T-tube drainage
after choledochotomy in preventing postoperative complications[13]. In contrast, the C-tube, which is placed in
the CBD via the cystic duct has the advantages of easier
surgical technique, less complication and shorter hospital
stay. It is possible that postoperative direct cholangiography repeatedly performed on various conditions such
as contrast media concentration and posture of a patient
would show the same results as the T-tube.
The non-operative elimination of a retained stone
has long been tried because repeated surgery is undesirable. Staritz et al[5,14] first reported that GTN effectively
decreased papillary baseline pressure, relaxed SO muscle,
and facilitated bile flow into duodenum. GTN had no
influence on SO motility. Also, sublingual application of
GTN facilitated endoscopic extraction of CBD stones.
GTN is a donor of nitric oxide, which is one important
element of a non-adrenergic non-cholinergic pathway to
the SO[15]. Luman et al[16] reported that topical application
of 5 or 10 mg of GTN reduced tonic and phasic contractions of SO without side effects. Wehrmann et al[17] reported that topical application of 10 mg of GTN or 10 mg of
ISDN evoked a profound inhibition of SO motility, and
the effect of ISDN was longer than of GTN. Both GTN
and ISDN were not accompanied with adverse effects. In
two meta-analyses[18,19], prophylactic GTN administered
by either sublingual or transdermal route was useful for
prevention of post-ERCP pancreatitis. The main adverse
events of nitrate were hypotension and headache. However, they were easily managed by conventional treatment.
We consider the adverse events are rare because blood
concentration of a drug in a topical application is lower
than in an intravenous administration.
It is estimated that the incidence of choledocholithiasis is 15%-40% in patients over 60 years old compared

Discussion
In our cases, the rate of removing retained stones by
topical nitrate drip infusion using the C-tube was 50%.
In three successful patients, the diameter of retained
stone was 2-3 mm and CBD was not dilated. All of them
were asymptomatic postoperatively. Infusion trial ranged
from 1-3 times. On the other hand, the procedure failed
in three patients. The diameter of retained stone was 3-6
mm and CBD had a range of 6-12 mm. Infusion trial
ranged from 1-6 times. Topical application of GTN and
ISDN was used intravenously at the regular dose and
there were no side effects such as hypotension and headache. One patient developed an adverse event of nausea
but severe complications were not observed. EST in 2
cases and EPBD in 1 case were performed as second
procedures.
Spontaneous stone migration occurred in 21% of
patients with choledocholithiasis within one month and
83% of those were asymptomatic. The size of a retained
stone (dichotomized at 8 mm) is the only independent
factor to predict migration through duodenum[6]. However, Whether migration depends on the relationship between a size of a retained stone and a diameter of CBD
has not been reported. Gallstones with a diameter up to
5 mm can migrate in CBD and trigger acute pancreatitis,
cholangitis, and hepatic abscess[7]. In patients with retained stones after laparoscopic cholecystectomy, 35% of
these passed calculi spontaneously within 6 wk of operation without ERCP, while 65% of these had persistent
bile duct stones retrieved by endoscopic intervention[8].
Therefore, it is difficult to manage a retained stone with
no dilated CBD after cholecystectomy.
Recently, before surgery, MRCP and endoscopic ultrasound (EUS) have been used to accurately estimate the
biliary system without cannulating the ducts. Both MRCP
and EUS have sensitivity and specificity of over 90%[1,2].
However, when a retained bile duct stone is less than
4 mm or CBD is dilated more than 10 mm, detection
by both ERCP and MRCP may not be possible[9]. Small
stones can cause acute biliary pancreatitis. At the time of
surgery, IOC is an effective procedure of identifying a
retained bile duct stone. Laparoscopic IOC has a sensitivity of 80.0%-92.8%, and specificity of 76.2%-97.0%[1].
There is a time lag between preoperative examinations
and the operation, and IOC can reflect bile duct stones
in real time. During an operation, when it was suspected
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with 8%-15% in those under 60 years old undergoing
open cholecystectomy for cholelithiasis[20]. Among patients at high-risk (high age, surgically altered anatomy as
in patient 1, and antiplatelet agents treatment as in patient
6), which are increasing in recent years, the non-invasive
procedure for retained stone is preferable. Also, in the
patients with no dilated CBD who had undergone a choledochotomy postoperative bile duct stricture tends to
occur, which is a life-threatening complication requiring
expertise on the part of surgeon, radiologist, and gastroenterologist[21]. Representative medical treatments for retained stones are gallstone resolution and extracorporeal
shock waves. Presently however, results have not been
clear-cut in clinical practice. A recent study suggested
that direct peroral cholangioscopy can remove a retained
stone without complication[22].
Hence, inasmuch as the topical nitrate drip infusion via
C-tube is an old procedure, it is safe, easy, and inexpensive
for a retained bile duct stone following cholecystectomy.
The removal rate is admittedly not so high, about 50%
in our cases. In particular, it is effective in cases in which
stone diameter is smaller than 6 mm or CBD is not dilated. There are two principal mechanisms by which topical nitrate infusion removes retained stones. First, nitrates
relax SO. Topical dose of nitrates can be as effective as
an intravenous dose. Secondly, flow of a drip infusion
can drain the retained stone after dilatation of SO with
nitrates. Main adverse events are recognized such as biliary
colic and nausea in patient 4 and pancreatitis can occur
from blockage of pancreatic exocrine secretions by retained stones. When infusing a topical nitrate, the patient
remains under careful supervision. If not successful, the
C-tube is useful for the rendezvous technique and clearance by ERCP with EST or EPBD as in patient 6.
In conclusion, our cases demonstrated the potential
effectiveness of topical nitrate drip infusion using a C-tube
for a retained stone when stone size is small and CBD is
not dilated. An indication for a kind and dose of nitrate,
and volume and speed of drip infusion should be taken
into consideration. However, this is the small sample size
and more studies including randomized control trials are
required in the future. These may show there is an advantage of the topical nitrate drip infusion using a C-tube for
retained stone before an endoscopic procedure.
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DIGESTIVE SYSTEM DISEASES

Obstructive jaundice due to a rare periampullary tumor
Anjana Sathyamurthy, Abhishek Choudhary, Dennis Ng, Shuaib Okponobi, Alberto Diaz-Arias,
Ajitinder Grewal, Ghassan M Hammoud
analyses with immunohistochemical stains were positive
for cytokeratin, synaptophysin, S-100 protein, neuron
specific enolase and negative for actin and desmin consistent with periampullary gangliocytic paraganglioma.
Periampullary gangliocytic paraganglioma is a rare benign tumor of the small bowel. Common presentation
includes abdominal pain and obstructive jaundice which
should be included in differential diagnosis of obstructive jaundice. Endoscopic resection is a curative therapy
in the absence of local invasion or distant metastasis.
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Jaundice; Duodenum; Endoscopic mucosal resection
Core tip: This case report shed some light on a rare
cause of obstructive jaundice in elderly patients. The
disease is rare but should be considered in the differential diagnosis of biliary obstruction. The literature provided summarizes several outcomes of case presentation with this disorder and provide input on some of the
aggressive feature of this disorder.

Abstract
Gangliocytic paraganglioma is a rare neuroendocrine
tumor predominantly arising in the second part of the
duodenum with rare local recurrence or metastasis to
regional lymph nodes. A 92-year-old female presented
with obstructive jaundice. On exam she had pale conjunctiva and icteric sclera. Abdominal examination revealed tenderness in the upper abdomen. Laboratory
data was consistent with obstructive jaundice. Computed tomography of the abdomen revealed a dilated gall
bladder and a common bile duct (CBD) with no evidence
of liver lesions or pancreatic head mass. Endoscopic
ultrasonography revealed a 1 cm isoechoic submucosal
nodule at the periampullary area, dilated CBD (9 mm),
a prominent pancreatic duct (4.1 mm) and a hydropic
gall bladder with no stones. Endoscopic retrograde cholangiopancreaticography was performed to relieve obstruction and showed a 1 cm periampullary mass which
underwent an en-bloc snare resection. Histopathology
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INTRODUCTION
Gangliocytic paraganglioma is a rare neuroendocrine tumor
predominantly arising in the second part of the duodenum
with rare local recurrence or metastasis to regional lymph
nodes. We present a case of a 92-year-old female with abdominal pain, obstructive jaundice and a mass in the second
portion of the duodenum, near the papillary region.
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A

B

C

Figure 1 Endoscopic images of periampullary tumor prior and after endoscopic mucosal resection. A: A 1 cm × 1.5 cm isoechoic, submucosal nodule near the
major ampulla (arrows); B: Periampullary submucosal nodule with a normal overlying mucosa; C: Lesion post endoscopic mucosal resection.

A

C

B

Figure 2 Histologic characteristics of the gangliocytic paragangliomas. A: Submucosal location of the peri-ampullary tumor (H and E, original magnification × 2);
Epitheliod cells (black arrow) with surrounding spindle cells (white arrow). Ganglion-like cells present (arrow heads) (H and E, original magnification × 20); B: Immunohistochemistry of tumor showing positivity for cytokeratin in the epitheliod cells (original magnification × 4); C: Immunohistochemistry of tumor showing S-100 positivity
of the spindle cell component (original magnification × 10).

diameter and the pancreatic duct (PD) appeared mildly
prominent and measured 4.1 mm in diameter. The gallbladder appeared hydropic with no stones. The lesion
did not appear to invade the CBD, PD or muscularis
propria layer of the duodenal wall (Figure 1A). Endoscopic retrograde cholangiogram with biliary sphincterotomy was performed to relieve jaundice and showed
a 1.5 cm × 2.0 cm periampullary nodule that partially
obstruct the orifice of the major papilla (Figure 1B)
which underwent en-bloc endoscopic mucosal resection with electrocautery snare (Figure 1C). Upon follow
up, jaundice resolved once resection of the lesion was
performed. There were no lymph nodes seen on EUS
examination. Histopathology analyses with immunohistochemical stains were positive for cytokeratin (Figure
2B), synaptophysin, S-100 protein (Figure 2C), neuron
specific enolase and negative for actin and desmin
confirming the diagnosis of periampullary gangliocytic
paraganglioma (Figure 2A). The margins were free of
tumor and there were no histologic findings of aggressive behavior such as mitosis and/or pleomorphism.

CASE REPORT
A 92-year-old female presented with upper abdominal pain
associated with nausea, vomiting and jaundice for 4 d. She
had no history of fever, chills, melena, hematemesis or
weight loss. Her past medical history was significant for diabetes, hypertension, gastroesophageal reflux, chronic renal
insufficiency and hypothyroidism.
Physical examination revealed pale conjunctiva
and icteric sclera with no cervical lymphadenopathy.
Abdominal examination revealed tenderness in the upper abdomen with no rebound tenderness. She had no
hepatosplenomegaly or palpable masses. Bowel sounds
were present. Laboratory data were significant for hemoglobin 9.7 g/dL, total bilirubin 2.4 mg/dL, aspartate
aminotransferase 166 U/L, alanine aminotransferase
465 U/L, and alkaline phosphatase 515 U/L. Her white
cell count, serum amylase and lipase were normal.
Computed tomography of abdomen revealed a dilated
gallbladder and common bile duct (CBD = 9 mm) with
no evidence of liver lesions or pancreatic head mass.
Endoscopic ultrasound (EUS) revealed a well-defined,
1 cm × 1.5 cm heterogeneous, isoechoic, periampullary
submucosal nodule (Figure 1A). The nodule appears
to cause an extrinsic compression of the CBD at the
ampullary orifice. The CBD was dilated at 10 mm in
WCCR|www.wjgnet.com

DISCUSSION
Gangliocytic paragangliomas are exceedingly rare tumors
that arise in close proximity to the papilla of Vater and
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Table 1 Summary of case reports, findings and outcome from selected publications
Author

Presentation

Endoscopic findings

Outcome

Conclusion

Kwon et al[5]

56 yr old male
with melena

EGD-tumor of ampulla
of Vater with bleeding on
surface

Pancreaticoduodenectomy

If followed up after a diagnosis, local
excision can be curative, avoiding
surgery or lymph node dissection

Okubo et al[6]

61 yr old male with
epigastric
pain and melena

EGD, ERCP, EUS-tumor
of papilla of Vater

Pylorus-preserving
Pancreaticoduodenectomy
and lymph node dissection;
Lymph nodes positive
Endoscopic excision of mass
followed by pylorus-preserving
pancreaticoduodenectomy as
margin was positive

Do not limit to local resection, as disease
recurrence, lymph node involvement or
distant metastases may occur

Witkiewicz et al[7] 38 yr old female with right EGD-mass in duodenum
upper quadrant
near ampulla of Vater
abdominal pain

Morita et al[8]

Sakhuja et al[9]

Evans et al[10]

53 yr old male with
incidental
finding on EGD
33 yr old male with
obstructive jaundice

EUS-submucosal tumor
in the 3rd-4th layer

Endoscopic mucosal
resection

ERCP-periampullary
growth

Pancreaticoduodenectomy

56 yr old male with
epigastric pain, vomiting
and obstructive jaundice

EGD-pedunculated
ampullary tumor

Pylorus-preserving
total pancreatectomy

It may recur or metastasize; hence pancreaticoduodenectomy with lymph node
dissection might be indicated for large
lesions with infiltrative margin or
lesions with pleomorphism and mitoses
Endoscopic removal is an alternative
to surgical resection if no local or
distant invasion
Recognize and diagnose this rare
benign entity (with 3 components
on H and E sections)
Benign entity-2 yr post
procedure no recurrence of tumor

EGD: Esophagogastroduodenoscopy; ERCP: Endoscopic retrograde cholangiopancreaticography; EUS: Endoscopic ultrasound.

90% are found in the second part of the duodenum[1].
The disease is common in the 5th decade and the incidence is slightly higher in males with M:F ratio 1.8:1.
Gangliocytic paragangliomas are epithelial (submucosal)
tumors with three histological cell types namely epithelioid, ganglion and spindle cells[2].
Typical presentation is abdominal pain, gastrointestinal outlet obstruction and bleeding. However, obstructive jaundice is not common. In our case, jaundice was
presumed secondary to mechanical obstruction of the
ampullary orifice by the tumor. Immunohistochemistry
is positive for cytokeratin, synaptophysin, neuron specific antigen and S-100 protein[2]. Endoscopic ultrasonography is useful for preoperative differential diagnosis
such as gastrointestinal stromal tumors, carcinoids and
periampullary adenoma. The disease generally follows
a benign course with rare invasive growth patterns and
lymph node metastasis[3,4].
Histologic findings such as increase mitosis, pleomorphism, infiltrative margin and lymph node metastasis are suggestive of potential malignant features[5,6]. If
feasible, endoscopic resection is a curative therapy in the
absence of local invasion or distant metastasis. Table 1
shows summary of case reports, findings and outcome
from selected publications[5-10].
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DIGESTIVE SYSTEM DISEASES
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Core tip: Endoscopic extraction of biliary tract stones is
safe and effective. When the procedure is not successful the placement of a plastic biliary endoprosthesis can
be a solution. To date no consensus has been reached
regarding how long the biliary prosthesis should remain in situ . This case report represents the oldest in
situ plastic biliary endoprosthesis ever reported in the
literature. Despite the fact that endoprostheses will
inevitably occlude after 3 to 5 mo in situ , they may still
prevent impaction of stones in the distal part of the
common bile duct and ensure free flow of bile even if
the endoprostheses are obstructed, calcified and have
a bilious coat.

Abstract
The advantages of endoscopic retrograde cholangiopancreatography over open surgery have made it the
predominant method of treating patients with choledocholithiasis. After sphincterotomy, however, 10%-15%
of common bile duct stones cannot be removed with a
basket or balloon. The methods for managing “irretrievable stones” include surgery, mechanical lithotripsy,
intraductal or extracorporeal shock wave lithotripsy
and biliary stenting. The case presented was a referred
82-year-old Caucasian woman with a 7-year-old plastic
biliary endoprosthesis in situ . To the best of our knowledge the examined endoprosthesis is the oldest endoprosthesis in situ reported in the literature. Endoscopic
biliary endoprosthesis placement remains a simple and
safe procedure for patients with stones that are difficult
to manage by conventional endoscopic methods and
for patients who are unfit for surgery or who are high
surgical risks. To date no consensus has been reached
regarding how long a biliary prosthesis should remain
in situ . Long-term biliary stenting may have a role in
selected elderly patients if stones extraction has failed
because the procedure may prevent stones impaction
and cholangitis.

WCCR|www.wjgnet.com

Original sources: Consolo P, Scalisi G, Crinò SF, Tortora A,
Giacobbe G, Cintolo M, Familiari L, Pallio S. Oldest biliary endoprosthesis in situ. World J Gastrointest Endosc 2013; 5(7): 356-358
Available from: URL: http://www.wjgnet.com/1948-5190/full/v5/
i7/356.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i7.356

INTRODUCTION
Nearly a third of patients with common bile duct (CBD)
stones are at risk of developing recurrent cholangitis or
pancreatitis[1]. These complications are associated with
significant mortality in elderly or infirm patients. Therefore a prompt intervention to remove the stones (or at
least establish an uninterrupted flow of bile) is required.
Whit a success rate of over 90% endoscopic sphincterotomy and stones extraction comprise the treatment of
choice for patients of all ages affected by choledocholithiasis. Large stones that cannot be extracted with the conventional endoscopic means present a greater challenge,
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and a variety of surgical and non-surgical techniques are
now available to remove these stones. Endoscopic insertion of biliary endoprosthesis has been proposed as an
alternative for such high-risk patients and primarily in the
case of failed stones extraction. Biliary stenting aims to
prevent stone impaction by perpetuation of bile flow and
helps to avoid subsequent life-threatening complications
such as cholangitis and even cholangiosepsis[2].

CASE REPORT
An 82-year-old Caucasian woman complaining of symptoms characterised by itch and recurrent episodes of
fever (maximum body temperature 38.5  ℃) for approximately 6 mo and treated using quinolone and cholestyramine respectively was referred to our unit. The patient
underwent cholecystectomy for gallstones in 2000 and in
2005, at a non referral centre, the patient underwent endoscopic-retrograde-cholangiopancreatography (ERCP),
which revealed dilatation and multiple stones of the
CBD. After the sphincterotomy, because of the failure of
stones extraction, a biliary endoprosthesis was implanted
to avoid cholangitis. ERCP was not repeated and the endoprosthesis remained in situ until this admission. During
hospitalisation at our unit, the patient underwent abdominal ultrasonography that revealed hyperechoic streaks
along the CBD and a computed tomography abdominal
scan that revealed moderate dilatation of the CBD and
intrahepatic bile ducts with aerobilia. The routine blood
parameters were all normal except for gamma glutamyl
transferase (GGT) (101 U/L; normal value: 10-54 U/L).
It was decided that another ERCP would be performed.
The old double pigtail endoprosthesis was removed, the
sphincterotomy was extended and the stones were extracted using a Dormia basket. The original prosthesis
was obstructed, calcified and had a bilious coat (Figure
1). The post-operative course was complicated by the occurrence of fever (maximum body temperature 38.5  ℃),
which cleared up after treatment with quinolone.

Figure 1 The oldest biliary endoprosthesis.

has several advantages, primarily the prevention of the
incarceration of the stone at the ampulla of Vater and
maintenance of biliary drainage. In addition, stenting can
reduce the possibility of unnecessary surgery in patients
exhibiting technical difficulties in stone removal[5-7]. Furthermore, friction between the stones and the prosthesis
induces fragmentation, decreasing stone size, and thus
facilitating removal[8]. To date, no consensus has been
reached regarding how long the biliary prosthesis should
remain in situ. Despite the fact that the endoprosthesis
will inevitably occlude after 3 to 5 mo in situ, it is believed
to work by splinting the stones or preventing impaction
in the distal common bile duct or both, thus ensuring
free flow of bile. The most serious drawback of a longterm indwelling biliary endoprosthesis is the risk of recurrent cholangitis, which is reported in 3.5% to 40% of
patients. The median time to onset of cholangitis appears
to be approximately 16 wk and occurs mainly in patients
with an in situ gallbladder or in cases of prosthesis insertion without sphincterotomy[9-12]. Several previous studies
have suggested that permanent biliary stenting may be a
definitive therapy for endoscopically unextractable common duct stones in selected elderly patients who are poor
surgical candidates. When biliary symptoms do recur,
they can usually be treated conservatively with antibiotics,
a prosthesis change, or both[2,13].
To the best of our knowledge, our case report represents the oldest in situ plastic biliary endoprosthesis ever
reported in the literature. Other studies have reported
stent survival up to 6 years[12,14]. These reports confirm
that biliary endoprostheses may prevent impaction of
stones in the distal part of the common bile duct and
maintain biliary flow despite being obstructed, calcified
and having a bilious coat. The stent may function as a
wick around to drain the bile, rather than as a conduit
for bile. The present case demonstrates that in high-risk
patients, a regular endoprosthesis exchange might be delayed according to the patient’s individual needs without
fearing inevitable complications. However, further casecontrolled studies are needed.

DISCUSSION
Choledocholithiasis is one of the most common gastrointestinal diseases encountered in clinical therapeutic
endoscopy practice. Endoscopic sphincterotomy and
stone extraction are widely performed as the primary
treatment methods for patients with CBD stones, with an
80% to 90% success rate and a complication rate of less
than 10%[3]. Approximately 10% to 15% of CBD stones
are difficult to remove using conventional endoscopic
sphincterotomy and balloon/basket extraction techniques, including mechanical lithotripsy. Multiple or large
CBD stones (> 20 mm in diameter), the presence of
periampullary diverticula, narrowing or stricture of the
distal CBD, limited sphincterotomy caused by small papillae and no visible intramural course of the CBD in the
duodenal wall all influence the probability of successful
stone extraction[4]. In such cases, temporary biliary stenting is a safe and effective bridge therapy. This stenting
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INTRODUCTION
The peroral direct cholangioscopy (PDCS) procedure was
first reported by Urakami et al[1] 3 decades ago. Recently,
PDCS has come into the spotlight with the development
of ultra-slim endoscopes. However, the working channel is too small to use various devices for lithotripsy. We
report a case in endoscopic lithotripsy with PDCS using
a conventional endoscope as the cholangioscope was
used to avoid this problem. This is the first case of transpapillary lithotripsy using a conventional endoscope on a
patient without a history of gastrectomy or gastro-jejunal
anastomosis.

Abstract
Recently, peroral direct cholangioscopy (PDCS) using an
ultra-slim endoscope has come into the spotlight. However, the working channel is too small to use various
devices for lithotripsy. We report a case of endoscopic
lithotripsy with PDCS using a conventional endoscope
as a cholangioscope. Computed tomography scan on
an 80-year-old female who was admitted with acute
cholangitis showed two large stones in the bile duct.
Endoscopic retrograde cholangiopancreatography was
attempted first. However, mechanical lithotripsy failed
because the stone was too large for the basket catheter. Finally, electric hydraulic lithotripsy with PDCS using
a conventional endoscope was performed allowed the
stones to be cleared completely. In conclusion, PDCS
using a conventional endoscope can be an alternative
solution for endoscopic lithotripsy for patients with
large stones in the dilated bile duct.

CASE REPORT
An 80-year-old female was admitted with acute cholangitis. Her past medical history included cholelithiasis and
recurrent choledocholithiasis. Cholecystectomy had been
performed at the age of 27. Choledocholithiasis had been
treated endscopically and endoscopic sphincterotomy
(EST) had been already performed. At the time of this
admission, computed tomography (CT) scan showed two
large stones in the bile duct. One was in the common bile
duct (36.7 mm in diameter), while the other was in the
left hepatic bile duct (21 mm in diameter). Endoscopic
retrograde cholangiopancreatography was attempted first.
However, mechanical lithotripsy failed because the stone
was too large for the basket catheter. After we had obtained the patient’s consent, electric hydraulic lithotripsy
(EHL) (Nortech AUTOLITH lithotripter with a 1.9F

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Peroral direct cholangioscopy; Electric hydraulic lithotripsy; Conventional endoscope; Bile duct
stone; Transpapillary lithotripsy
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Figure 1 The ultra-slim endoscope was inserted into the common bile
duct (A), electric hydraulic lithotripsy was performed (B).

Figure 2 The conventional endoscope was inserted into the bile duct (A),
fragments were removed by a retrieval net (B).

probe; Northgate Technologies, Illinois, United States)
was performed with PDCS using an ultra-slim endoscope
(GIF-XP260N; Olympus Medical Systems, Tokyo, Japan)
(Figure 1). During the procedure, carbon dioxide was
used to insufflate the bile duct. EHL was performed under saline solution irrigation. Although the stone was partially crushed, the view quickly deteriorated because of
the presence of the fragments. Having had difficulty in
lithotripsy with an ultra-slim endoscope, we changed to
a conventional endoscope (GIF-Q260; Olympus Medical Systems) with a larger working channel (2.8 mm in
diameter) to strengthen the suction power and to enable
use of various devices. Both procedures were carried out
under conscious sedation while monitoring the respiratory and circulatory dynamics with the patient in a prone
position. Both endoscopes were inserted by the freehand
method without balloon-assist or an overtube. After insertion, the crushing by EHL and suction were repeated.
The fragments were removed using a retrieval net (Roth
Net; Olympus Medical Systems) (Figure 2). In this way,
stones were cleared completely. It took thirteen minutes
to carry out the procedure.

Spy Glass System (Boston Scientific, Natick, MA, United
States), a new mother-baby type cholangioscope that was
developed recently, has improved insertability and handleability, but has drawbacks in actual lithotripsy, such as the
small size of the working channel and the absence of an
independent suction channel during lithotripsy.
The biggest problem of PDCS is the difficulty of
insertion into the bile duct. The several techniques, such
as the use of a sliding tube and a balloon catheter, were
reported to facilitate insertion, but have not become well
established. Moreover, a dedicated direct peroral cholangioscope has being developed recently[4]. PDCS using a
conventional endoscope is usually more difficult to insert
than an ultra-slim endoscope because of the diameter.
However, endoscopic papillary large balloon dilation after
EST may make insertion easier[5]. It also has the advantage of preventing increase in intra-biliary pressure during the procedure. Once a conventional endoscope has
been inserted, various devices can be inserted through
the 2.8 mm working channel: a mechanical lithotriptor
(crusher catheter; Zeon Medical, Tokyo, Japan), a retrieval
net, etc. Therefore, the lithotripsy can be easily completed
in a short time. It is important to remember that this procedure should be performed under carbon dioxide insufflation to prevent air embolism[6]. There are no previous
reports of transpapillary lithotripsy using a conventional
endoscope, other than in patients the history of gastrectomy or gastro-jejunal anastomosis[7].
In conclusion, PDCS using a conventional endoscope
can be an alternative solution for endoscopic lithotripsy

DISCUSSION
At present, there are two types of scope used in peroral
cholangioscopy: the single endoscope and the motherbaby type[2,3]. Both have advantages and disadvantages.
For example, the mother-baby type is easier to insert
into the bile duct, but is more difficult to handle. The
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in patients with large stones in the dilated bile duct. Although we have described one successful case further
studies are needed to evaluate the safety and effectiveness
of this procedure.

4

5

REFERENCES
1
2
3

Urakami Y, Seifert E, Butke H. Peroral direct cholangioscopy
(PDCS) using routine straight-view endoscope: first report.
Endoscopy 1977; 9: 27-30 [PMID: 862583]
Takekoshi T, Takagi K. Retrograde pancreatocholangioscopy. Gastroenterol Endosc 1975; 17: 678-683
Parsi MA. Peroral cholangioscopy in the new millennium.
World J Gastroenterol 2011; 17: 1-6 [PMID: 21218076 DOI:
10.3748/wjg.v17.i1.1]

6
7

Itoi T, Sofuni A, Itokawa F, Kurihara T, Tsuchiya T, Ishii K,
Tsuji S, Gotoda T, Moon JH. Initial experience with a prototype peroral direct cholangioscope to perform intraductal
lithotripsy (with video). Gastrointest Endosc 2011; 73: 841-843
[PMID: 21067741]
Minami A, Hirose S, Nomoto T, Hayakawa S. Small sphincterotomy combined with papillary dilation with large balloon permits retrieval of large stones without mechanical
lithotripsy. World J Gastroenterol 2007; 13: 2179-2182 [PMID:
17465497]
Dellinger EP, Kirshenbaum G, Weinstein M, Steer M. Determinants of adverse reaction following postoperative T-tube
cholangiogram. Ann Surg 1980; 191: 397-403 [PMID: 7369805]
Prat F, Fritsch J, Choury AD, Frouge C, Marteau V, Etienne
JP. Laser lithotripsy of difficult biliary stones. Gastrointest
Endosc 1994; 40: 290-295 [PMID: 8056230]
P- Reviewer Lucendo AJ S- Editor Song XX
L- Editor Hughes D E- Editor Zhang DN

WCCR|www.wjgnet.com

272

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Giant biliary cystadenoma complicated with polycystic liver:
A case report
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hepatic BCA in the left hepatic lobe. This indicates that
both US physicians and hepatobiliary specialists should
attach importance to hepatic cysts, and CT or MRI
should be performed for further examination when a
diagnosis of BCA is suspected.
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Core tip: We present a case of a 57-year-old woman
who was diagnosed with polycystic liver ten years ago.
She had intermittent abdominal discomfort and pain in
the past 2 years. Last month, she was admitted to our
hospital, and underwent exploratory laparotomy with
left hepatic lobectomy, right liver cyst fenestration, and
cholecystectomy. She was then diagnosed with giant
biliary cystadenoma complicated with polycystic liver.

Abstract
Biliary cystadenoma (BCA) is a rare hepatic neoplasm.
Although considered a benign cystic tumor of the liver,
BCA has a high risk of recurrence with incomplete excision and a potential risk for malignant degeneration.
Correct diagnosis and complete tumor excision with
negative margins are the mainstay of treatment. Unfortunately, due to the lack of presenting symptoms,
and normal laboratory results in most patients, BCA
is hard to distinguish from other cystic lesions of the
liver such as biliary cystadenocarcinoma, hepatic cyst,
hydatid cyst, Caroli disease, undifferentiated sarcoma,
intraductal papillary mucinous tumor, and hepatocellular carcinoma. Ultrasound (US), computed tomography
(CT) and magnetic resonance imaging (MRI) may be
necessary. They demonstrate intrahepatic cystic lesions with features such as mural nodules, varying wall
thickness, papillary projections, and internal septations.
Nevertheless, surgery is still the only means of accurate diagnosis. Definitive diagnosis requires histological
examination following formal resection. We describe a
57-year-old woman initially diagnosed with polycystic
liver who was subsequently diagnosed with giant intra-
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INTRODUCTION
Biliary cystadenoma (BCA) is a rare hepatic neoplasm.
Although considered a benign cystic tumor of the liver,
BCA has a high risk of recurrence with incomplete excision and a potential risk for malignant degeneration. Correct diagnosis and complete tumor excision with negative
margins are the mainstay of treatment. Unfortunately,
due to the lack of presenting symptoms, and normal laboratory results in most patients, it is hard to distinguish
BCA from other cystic lesions of the liver. Definitive
diagnosis requires histological examination following for-
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mal resection. We describe a 57-year-old woman initially
diagnosed with polycystic liver who was subsequently diagnosed with a giant intrahepatic BCA in the left hepatic
lobe. This indicates that importance should be attached
to hepatic cysts in the ultrasound (US) examination, and
computed tomography (CT) or magnetic resonance imaging (MRI) should be performed for further examination
when a diagnosis of BCA is suspected.

A

CASE REPORT
A 57-year-old woman was admitted to our hospital with
intermittent abdominal discomfort and pain for almost
2 years. Discomfort and pain were not related to meals,
defecation or change in position, and could be tolerated.
Initially, she underwent an US examination of the abdomen at a local hospital. This revealed multiple small cysts
in the liver, which caused no particular concern. She had
not experienced diarrhea, nausea, vomiting, fever or chills
since the onset of symptoms. However, she noticed that
her abdominal girth appeared to be slowly increasing in
size 1 mo ago, and repeat US examination at an outside
institution showed a left hepatic multiloculated cystic
mass measuring 21.0 cm × 9.1 cm × 13.6 cm with internal septations and multiple small cysts in the left liver
lobe.
She visited our hospital for further treatment. On
physical examination, it was significant for abdominal
tenderness and the abdomen was distended, with a large,
soft, non-mobile mass in the left half of the abdomen.
The patient had no history of intravenous drug use or
tattoos or body piercing, no history of excessive alcohol use or obesity, and no history of working with toxic
chemicals. She had no prior history of surgery, medical
illness, and no known allergies. She was not using any
medication. There was no significant family history of
biliary or liver diseases.
CT imaging performed at our institution demonstrated a left hepatic multiloculated cystic mass measuring
15.0 cm × 9.1 cm, occupying the majority of the upper
abdomen, and normal liver structure had disappeared.
The internal septations were visible and enhanced after
intravenous administration of contrast medium. The
mass cranially displaced the liver. The gallbladder and
pancreas were compressed. Simultaneously, multiple sizes
of hypoattenuating shadows without enhancement were
seen in the right liver lobe (Figure 1). Abdominal MRI
was ordered and revealed a large cystic tumor measuring
approximately 18.0 cm × 9.0 cm originating from the left
liver lobe (Figure 2). On T1-weighted imaging (T1WI),
low signal intensity was apparent within the cystic spaces.
On corresponding T2-weighted imaging (T2WI), the tumor was characterized by a medium-high intensity signal
clearly delineated from the surrounding liver tissue with
internal septal structures separating the fluid-filled spaces.
Laboratory tests were within normal limits, and serology for hepatitis B virus infection was negative, and
serum carcinoembryonic antigen (CEA), carbohydrate

WCCR|www.wjgnet.com
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Figure 1 Transverse computed tomography scan showed a left hepatic
multiloculated cystic mass measuring 15.0 cm × 9.1 cm (A) and contrast
computed tomography showing enhanced septum of the tumor (B). Simultaneously, multiple sizes of hypoattenuating shadows without enhancement
were seen in the right liver lobe.

Figure 2 T1-weighted imaging revealed a large cystic tumor measuring
approximately 18.0 cm × 9.0 cm originating from the left liver lobe.

antigen (CA) 19-9, CA-125 and α-fetoprotein (AFP)
levels were normal. On the basis of these findings, the
patient was diagnosed with a hepatobiliary cystadenoma
and polycystic liver.
The patient underwent an exploratory laparotomy
with left hepatic lobectomy, right liver cyst fenestration,
and cholecystectomy through a right subcostal incision.
A large cystic mass presenting with grape-like blisters was
located on the surface of the left lobe of the liver. It was
well encapsulated and essentially without invasion into
any other structures, and it was completely excised.
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Figure 3 Resected left liver specimen showed a multilocular cystic lesion
measuring 15 cm × 9 cm × 8 cm, covered with bullate nodules on the cut
surface (A), and opened specimen filled with grayish yellow but clear
fluid, the inner surface was smooth without any masses or excrescences
(B).

Figure 4 Microscopic evaluation showed a single layer of cuboidal to
columnar epithelial cells (A) with underlying stroma with proliferating
fibrous tissue and a small number of inflammatory cells (B) (hematoxylin
and eosin stain, × 100).

On gross examination, the resected left liver specimen showed a multilocular cystic lesion measuring 15 cm
× 9 cm × 8 cm, covered with bullate nodules on the cut
surface (Figure 3A). The cyst contained grayish yellow
but clear fluid with no connection to the bile duct, and
the wall was smooth. No masses or excrescences were
noted on the inner surface (Figure 3B). Microscopically,
the cystic lesion was lined by a single layer of cuboidal
to columnar epithelial cells (Figure 4A). The cell morphology was normal and not pleomorphic. A stroma
with proliferating fibrous tissue and a small number of
inflammatory cells was underlying the epithelium (Figure
4B). Typical ovarian-like stroma was absent. The histopathology was homogeneous and uniform throughout
the lesion. The surgical margins were negative and a final
diagnosis of hepatobiliary cystadenoma was established.
It also showed chronic inflammation of the gallbladder
of the excised specimen.
The patient was seen 1 mo after surgery in the clinic.
She was able to eat normally and had no abdominal
discomfort. She was monitored with abdominal US for
recurrence after operation. The abdominal US revealed
some small cysts in the right liver lobe, whereas serological tests for CEA, CA19-9, CA-125 and AFP were
within normal ranges. She was scheduled for a repeat US
in 3 mo.

DISCUSSION

WCCR|www.wjgnet.com

BCA is a cystic benign tumor which that originates from
intrahepatic or extrahepatic biliary ducts, and it is also
called hepatobiliary cystadenoma. BCA represents <
5% of cystic liver disease cases[1]. The cystadenoma is
predominantly intrahepatic in origin and rarely seen in
extrahepatic bile ducts or the gallbladder[2]. About 90%
of BCAs are located intrahepatically, with a slight predilection for the right hepatic lobe. Its size varies from 3-4
cm to a giant cyst of 20-30 cm[3]. Here, we reported a giant intrahepatic BCA located in the left hepatic lobe in a
57-year-old woman.
The etiology of BCA is still unclear, although abnormal embryonic development resulting in ectopic foregut
or gonadal epithelium sequestered in the liver has been
proposed recently[4]. It seems that BCA has specific epidemiological characteristics. Wang et al[5] reported that the
majority of intrahepatic BCA cases occurred in women
aged ≤ 60 years, which was consistent with our patient’s
presentation. However, 11 cases of BCA have been reported in the pediatric population[2,6,7].
Histologically, there are three described subtypes of
BCA, based on the underlying type of stroma seen beneath the cuboidal or columnar epithelium. In the first
subtype, BCA, microscopically, has a dense, ovarian-like
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mesenchymal stroma. This group is the most common
and also occurs exclusively in women at a mean age of 40
years. The second subtype has non-ovarian-like stroma
and is characterized by the absence of a mesenchymal
layer. This group may instead have fibrous, hyaline, or
myxoid stroma and is more frequently seen in men with
a mean age of 50 years. The third subtype is a cystadenoma that also lacks mesenchymal stroma, but is lined by
eosinophilic epithelial cells, which resemble hepatocytes.
This group is rare, occurs only in men, and may be a
semimalignant histological variant[6]. Our patient lacked a
mesenchymal stroma but instead had fibrous stroma, and
was classified into the second group.
It is difficult to make an accurate diagnosis of BCA
before surgery, and to date no publication has established
presenting symptoms that differentiate BCA from other
benign or malignant hepatic cystic diseases such as biliary cystadenocarcinoma, hepatic cyst, hydatid cyst, Caroli
disease, undifferentiated sarcoma, intraductal papillary
mucinous tumor, and hepatocellular carcinoma. Patients
may present with abdominal pain, abdominal distention,
indigestion, nausea, vomiting, and jaundice, yet patients
may be asymptomatic at presentation[8]. On physical examination, an abdominal mass can be identified occasionally. Laboratory results are normal in most patients with
BCA, although serum liver enzyme and bilirubinemia
levels may be mildly elevated occasionally. Serum AFP,
CA19-9, CA-125 and CEA levels are usually within the
normal range. It was recently reported that CA19-9 may
be elevated in the cystic fluid and contributes to the diagnosis of BCA before surgery[9]. US, CT and MRI play
an important role in the diagnosis and antidiastole of the
disease. Medical imaging demonstrates intrahepatic cystic
lesions with features such as mural nodules, varying wall
thickness, papillary projections, and internal septations,
which could help to distinguish BCA from other cystic
lesions of the liver. On color Doppler US, BCA may appear as a multiloculated anechoic cystic structure with irregular shape and intact membranes. Dense and scattered
echogenic dots can be seen in the echo-free area with
partitions in between, and solid and papillary echo which
is connected to the cystic wall can be seen on the partition wall. Abdominal CT scan may further characterize
the multilocular cystic lesion with enhanced, thin internal
septations and surrounding normal liver parenchyma,
whereas the intraluminal content is usually hypoattenuating. Its fibrous capsule and internal septations are often
visible and help distinguish the lesion from a simple cyst.
Convex papillae can be seen on the septation, although
they are more common in cystadenocarcinoma. MRI
may improve tissue characterization because of its high
contrast resolution. On MRI, BCA appears as a hypoattenuating lesion on T1WI and hyperintensity cystic fluid
on T2WI, but the signal intensity may vary depending
on the properties of the cyst fluid[10,11]. On T1WI, the
signal intensity may increase with protein concentration.
The signal intensity of serous fluid and bile is low. In rare
cases, the intensity of serous cystic content can be raised
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by intracystic hemorrhage and fluid-fluid level can be
present. On T2WI, septations with low signal intensity
are better visualized in contrast to the high signal intensity of the cystic fluid. If jaundice is present, magnetic
resonance cholangiopancreatog-raphy or endoscopic
retrogradecholangiopancreatography may be considered
to evaluate biliary obstruction. Most commonly, displacement and extrinsic compression of the bile ducts by the
tumor is seen, and rarely, communication between the
cyst and biliary tree may be observed[12]. With the development of US contrast agent in recent years, contrastenhanced ultrasonography has become increasingly useful
in the diagnosis of liver lesions. BCA manifests as a nonhomogeneous rich blood supply cystic masses, the solid
part and the wall nodules show strong enhancement in
the arterial phase, decreased enhancement in the delayed
phase, and equivalent enhancement in the portal phase.
Nevertheless, the wall nodules are a little more sharply
enhanced in the three phases, making it difficult to differentiate from cystadenocarcinoma. It is well known that
US-guided biopsy is the most commonly used method
for preoperative pathological diagnosis, and cyst fluid cytology and enzymes can be detected, but carcinomatosis
may occur following cyst biopsy[9].
Although imaging is the major diagnostic method for
BCA at present, surgery is still the only means of accurate diagnosis. Definitive diagnosis requires histological
examination following formal resection, liver transplant,
or enucleation[13]. Resection or enucleation with clear
margins is the treatment of choice for suspected BCA.
Malignant degeneration and recurrence are 30% and
90%, respectively, for incompletely excised lesions[14].
Therefore, patients who only undergo treatment such
as aspiration or laparoscopic fenestration would have a
poor prognosis. Surgical resection is still necessary when
there is diagnostic uncertainty, especially when the patient was complicated with simple or multiple liver cysts.
Sometimes, intraoperative frozen sectioning should be
performed, in order not to miss a neoplastic condition,
such as cystadenocarcinoma. It is important for surgeons
to determine the scope of the operation and for patients
to receive timely surgery.
Our patient was complicated with polycystic liver disease, which was initially only diagnosed as polycystic liver.
This indicates that such cases should be brought to the
attention of US physicians and hepatobiliary specialists.
In outpatients with diagnosis of hepatic cysts, especially
multiple cysts, CT or MRI should be performed when a
diagnosis of BCA is suspected.
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DIGESTIVE SYSTEM DISEASES

Isolated right posterior bile duct injury following
cholecystectomy: Report of two cases
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cholangiogram. Careful evaluation of images from both
endoscopic and magnetic resonance cholangiograms
revealed the diagnosis of an isolated right posterior sectoral BDI. These were treated with a delayed
bisegmental (segments 6 and 7) liver resection and a
Roux-en-Y hepaticojejunostomy respectively with good
outcomes at 24 and 4 mo of follow-up. This paper discusses strategies for prevention of such injuries along
with the diagnostic and therapeutic challenges it offers.
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Core tip: Anatomic variations of the right biliary system
are common but the low insertion of the right sectoral
bile duct into the common hepatic duct (or the cystic
duct) is rare. This is clinically important as places the
patient at particular risk for its injury during cholecystectomy. Moreover, it can be very difficult to be diagnosed and managed properly. It often presents with a
persistent biliary leak which is not visible on endoscopic
retrograde cholangiogram. We describe two such cases, present the diagnostic imaging with two different
treatment options and discuss preventive and management strategies. This can be of clinical value for both
surgeons, gastroenterologists and endoscopists.

Abstract
Anatomic variations of the right biliary system are one
of the most common risk factors for sectoral bile duct
injury (BDI) during cholecystectomy. Isolated right
posterior BDI may in particular be a challenge for both
diagnosis and management. Herein we describe two
cases of isolated right posterior sectoral BDI that took
place during laparoscopic cholecystectomy. Despite
effective external biliary drainage from the liver hilum
in both cases, there was a persistent biliary leak observed which was not visible on endoscopic retrograde
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was performed in order to remove the affected parenchyma of the liver. The postoperative course was uneventful
and the patient was discharged home 10 d after surgery.
She remains well at present at 27 mo post cholecystectomy and 24 mo after definitive surgical treatment.

INTRODUCTION
Bile duct injury (BDI) is one of the most serious complications of both open and laparoscopic cholecystectomy.
They often result from misidentification of anatomy by
the operating surgeons and anatomic variations within
the biliary tree[1]. Variations in biliary tree anatomy occur in about 25% of patients with aberrant right hepatic
ducts being the most common. The low insertion of a
right sectoral hepatic duct into the common hepatic duct
or the cystic duct (Figure 1) increases the risk of injury
during both open[2,3] and laparoscopic cholecystectomy[4,5].
Therefore, a detailed knowledge and awareness of all
possible anatomical variants is crucial for surgeons to
avoid complications.
Herein we describe the diagnosis and treatment of
an isolated right posterior sectoral BDI sustained during
laparoscopic cholecystectomy in two patients. We emphasize the preventive measures to be taken at surgery and
discuss the diagnostic and therapeutic options.

Case 2
A 21-year-old female patient underwent cholecystectomy
for acute cholecystitis in a regional hospital in September
2012. The procedure started laparoscopically but was converted to open surgery because of difficulties localizing
anatomical structures. The patient was discharged 6 d following surgery. She was readmitted one week later with fever, abdominal pain and vomiting. Abdominal ultrasound
confirmed a subhepatic fluid collection, which proved to
be bilious in origin at percutaneous drainage. A drain was
left in the subhepatic space and the biliary leak continued
(200-300 mL/d) despite its absence on ERC performed.
At this stage, 56 d post cholecystectomy, the patient was
referred to the authors institute for further management.
Following admission the patient was found to be in reasonably good health other than for the persistent biliary
leak. A magnetic resonance cholangiogram was performed
and this revealed a leak from a right posterior sectoral duct
that had no communication with the remaining biliary tree
(Strasberg type C injury)[6]. The ERC was performed once
again and confirmed an intact intra and extrahepatic biliary tree with an absent right posterior duct. The patient
was then offered surgical repair. During surgery, an open
stump of the right posterior sectoral duct (confirmed by
intraoperative cholangiography) measuring around 3 mm
in diameter was identified. A Roux-en-Y hepaticojejunostomy was performed. The postoperative course was uneventful and the patient was discharged home 11 d after
surgery. She remains well and asymptomatic at 4 mo of
follow-up with undilated biliary tree on ultrasonography
and normal values of serum bilirubin, alkaline phosphatase and transaminase levels.

CASE REPORT
Case 1
A 15-year-old female patient with a symptomatic gallstone disease underwent a laparoscopic cholecystectomy
converted to an open procedure in November 2010 in a
regional institution. The patient was discharged home on
the 6th day post operation. She presented 5 d following
discharge with abdominal pain and was found to have a
subhepatic fluid collection on ultrasound scanning. At
relaparotomy drainage of a biloma and abdominal lavage
was performed. The patient was discharged home again
16 d following cholecystectomy with an abdominal drain
left in place as it still produced around 150-200 mL of
bile daily. Due to persistence of a biliary leak, endoscopic
retrograde cholangiography (ERC) was performed 20 d
after initial surgery. This showed no evidence of a leak
and a consult of a hepatobiliary surgeon was requested.
During careful evaluation of all the ERC images it became obvious that the right posterior (segments 6 and 7)
sectoral bile duct was clearly missing (Figure 2). The diagnosis of an isolated Strasberg type C bile duct injury[6]
was further confirmed by magnetic resonance cholangiography with maximum-intensity-projection using the
slice-stacking technique and T2-weighted sequences. This
showed a leak from the right posterior sectoral duct that
was isolated from the remaining biliary system (Figure
3). Continued external drainage for a period of several
weeks was recommended allowing time for the local inflammation to settle and for possible spontaneous closure
of the leak or to serve as a bridge for a definitive repair.
The leak persisted at around 150-250 mL/d at which
stage definitive surgery was opted for. A Roux-en-Y hepaticojejunostomy to the damaged posterior sectoral duct
was initially planned. However, an attempt to identify the
damaged duct during surgery was unsuccessful. Therefore, a bisegmental (segments 6 and 7) hepatic resection

WCCR|www.wjgnet.com

DISCUSSION
Dangerous anatomy, pathology and surgery are three
main risk factors which may be responsible for BDI
during open and laparoscopic cholecystectomy[7]. Incorrect interpretation of anatomy appears to be the most
common cause of injury, particularly in isolated right
sectoral BDI[4,5]. The most dangerous scenario includes
the cystic duct located close to or joining the sectoral
duct or the sectoral duct draining into the cystic duct or
the gallbladder neck (Figure 1)[7,8]. This should be always
kept in mind during surgery and anticipated until proven
otherwise. In order to prevent the injury and identify any
variant anatomy early, complete circumferential dissection
of the gall bladder neck and the cystic duct should be
performed before clip placement.
Anomalous drainage of the right posterior sectoral
bile duct into the cystic duct or the common hepatic duct
is seen in around 2%-5% of patients[4,5,9-11]. Its injury does
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B

C

RPHD

RPHD

Figure 1 Dangerous anatomical variants of right posterior hepatic duct draining into the cystic duct (A), gall bladder neck (B) or the common hepatic duct
(C). RPHD: Right posterior hepatic duct.

L

7 cm

Figure 2 Endoscopic retrograde cholangiogram showing seemingly “normal” biliary tree with no evidence of a biliary leak. However, only the left
hepatic duct (long arrow) and the right anterior hepatic duct (short arrow) are
visible.

Figure 3 Magnetic resonance cholangiography with the use of T2weighted sequences and maximum-intensity-projection imaging. The
fluid-containing bile ducts as high signal-intensity structures; the right posterior
hepatic ducts of segments 6 and 7 are shown (double arrow) with no connection to the right anterior duct (single short arrow) and the left hepatic duct (single
long arrow); the abdominal drain placed in the subhepatic area and draining the
bile externally is also visible in between the right anterior and posterior hepatic
ducts.

not belong to the original classification of BDI described
by Bismuth et al[12]. It is recognized though by Strasberg
classification as the occlusion (type B) or a leak (type C)
from a duct not in communication with the common bile
duct[6]. The true incidence of Strasberg type B injury may
be underestimated since some of them are likely to be asymptomatic and pass unnoticed leading to atrophy or segmental cirrhosis of part of the liver. While occlusion of
the duct usually leads to cholestasis or recurrent episodes
of cholangitis[3,13], its transection presents mainly with
signs of biliary peritonitis or external biliary leak via the
abdominal drain[4,14-16], which was the case in our patients.
Proper diagnosis and management of right sectoral
BDI remains difficult. The results of ERC may be interpreted as “normal” with no biliary leaks visible (Figure 2).
The leak may then be erroneously attributed to injury to
a minor biliary radical in the gall bladder fossa (the ducts
of Luschka) and delay the diagnosis. However, careful
evaluation of the obtained ERC images may reveal that
only the right anterior sector of the liver (segments 5 and
8) is visualized and the posterior (segments 6 and 7) missing[3,4] (Figure 2). Magnetic resonance cholangiography
can further confirm the lack of communication between
the injured duct and the common bile duct (Figure 3).
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This makes endoscopic treatment impossible in such cases
and is essential for treatment planning.
The treatment depends on the timing of recognition
of the type of injury. External biliary drainage should
allow prompt control of the leak, eliminate the risk of
sepsis and serve as a bridge for definitive repair[4]. Total
nonoperative management has recently been advocated
as a way to obviate the need for surgery in up to 50% of
patients[16]. If the leak persists beyond approximately 8
wk, treatment with Roux-en-Y hepaticojejunostomy is
usually indicated[12,16,17]. However, the risk of late stricture at the anastomosis may be as high as 33%[4] making
the resection of the affected liver sector an attractive
alternative[4,18]. As we were not able to find and locate the
injured duct during surgery in the first case, this was the
only treatment option for our patient. Placement of a
percutaneous, transhepatic catheter into the injured duct
prior to surgery may help the surgeon identify the site of
injury facilitating dissection of the hepatic hilum prior to
reconstruction[4]. However, application of this technique
on an undilated biliary system may be a challenge even
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for an experienced hepatobiliary radiologist[16]. For this
reason we did not decide to attempt this approach in our
patient. While surgery remains the mainstay treatment in
most centers, management of such injuries using the interventional radiology approach has also been reported.
This includes the application of minimally invasive and
percutaneous techniques of ablation of the affected duct
by ethanol or acetic acid injection[19,20].
In summary, proper diagnosis and management of
right sectoral BDI remains difficult. It should always be
suspected and looked for if a biliary leak following cholecystectomy persists despite its absence on endoscopic
cholangiogram. In addition to a bilioenteric reconstruction with the Roux limb of jejunum, resection of the affected part of the liver is another treatment option.
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Core tip: Inability to retrieve a fully covered biliary selfexpanding metal stent (SEMS) due to potential fixation
of the stent to the duct wall can be addressed by the
insertion of a second SEMS within the existing one,
which facilitates the release of the initial SEMS.
Original sources: Menon S. Removal of an embedded "covered"
biliary stent by the "stent-in-stent" technique. World J Gastroenterol 2013; 19(36): 6108-6109 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i36/6108.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i36.6108

Abstract
A 46-year-old man was admitted with obstructive jaundice and cross-sectional imaging with computed tomography suggested distal biliary obstruction. A distal
common bile duct stricture was found at endoscopic
retrograde cholangiopancreatography (ERCP) and cytology was benign. A 6 cm fully covered self-expanding
metal stent (SEMS) was inserted across the stricture
to optimize biliary drainage. However, the SEMS could
not be removed at repeat ERCP a few months later. A
further fully covered SEMS was inserted within the existing stent to enable extraction and both stents were
retrieved successfully a few weeks later. Fully covered
biliary (SEMS) are used to treat benign biliary strictures.
This is the first reported case of inability to remove a
fully-covered biliary SEMS. Possible reasons for this
include tissue hyperplasia and consequent overgrowth
into the stent proximally, or chemical or mechanical
damage to the polymer covering of the stent. Application of the stent-in-stent technique allowed successful
retrieval of the initial stent.

INTRODUCTION
The endoscopic management of benign biliary strictures
has been transformed by the advent of removable fully
covered metal stents. We report a case in which a fully
covered biliary stent could not be removed endoscopically initially.

CASE REPORT
A 46-year-old man was admitted with abdominal pain
and obstructive jaundice [Bilirubin 14 mg/dL, Alanine
aminotransferase (ALT) 123 IU/L, Alkaline phosphatase
(ALP) 640 IU/L and a raised Amylase 350 U/L]. Crosssectional imaging with computed tomography confirmed
an enlarged and markedly calcified head of pancreas
(Figure 1). Endoscopic retrograde cholangiopancreatography (ERCP) revealed a 2.5 cm distal common bile duct
(CBD) stricture with proximal biliary dilatation. A 6 cm
fully covered self-expanding metal stent (SEMS) (Wallflex,
Boston Scientific, Boston, MA, United States) was inserted across the stricture. Cytology from the stricture was

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 2 Second covered stent deployed over existing stent (arrow).

Figure 1 Cholangiogram outlining a distal biliary stricture (arrow).

benign. At repeat ERCP 5 mo later, the SEMS could not
be removed endoscopically with suggestion of the stent
having embedded into the bile duct wall. Mild residual
stricturing was noted at the apex of the SEMS. Further
dilatation of the stricture was carried out to 10 mm and
an in-stent dilatation was carried out to 12 mm to release
the stent from the duct wall without success. At further
ERCP in the next few weeks, a second 6 cm fully covered
SEMS was inserted across the existing stent (Figure 2).
Six weeks later, both stents were removed easily. Cholangiography suggested complete resolution of the original
stricture. Examination of the initially inserted stent suggested possible damage to the silicone polymer stent covering (Figure 3) and is subject to further investigation.

Figure 3 Covered stent after extraction. The white arrow indicates its duodenal end. There is evidence of damage to the polymer covering of the stent (black
arrow).

DISCUSSION
Embedded SEMS in the esophagus can be removed by
inserting a fully covered SEMS within the SEMS, which
causes pressure necrosis of tissue across the uncovered
portion of the embedded SEMS, thereby facilitating its
removal[1]. This technique has been used previously for
removing uncovered biliary SEMS[2,3].
Fully covered biliary (SEMS) are used widely to treat
benign biliary strictures. This is the first reported case of
inability to remove a fully-covered biliary SEMS. Possible
reasons for this include tissue hyperplasia and consequent
overgrowth into the stent proximally, or chemical or mechanical damage to the polymer covering of the stent.
Application of the stent-in-stent technique allowed successful retrieval of the initial stent.
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Laparoscopic cholecystectomy for a left-sided gallbladder
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Core tip: In the absence of situs inversus, left sided
gallbladders are rare anomalies. They are most commonly encountered during surgery as they usually
present with right sided pain and routine preoperative
testing fails to identify them. Various biliary, portal
venous and other anomalies are associated with left
sided gallbladders and their spectrum is reviewed in
this article. Recognition of these associated anomalies
will help achieve safety in hepatobiliary procedures and
prevent injuries.
Original sources: Iskandar ME, Radzio A, Krikhely M, Leitman
IM. Laparoscopic cholecystectomy for a left-sided gallbladder.
World J Gastroenterol 2013; 19(35): 5925-5928 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v19/i35/5925.htm
DOI: http://dx.doi.org/10.3748/wjg.v19.i35.5925

Abstract
Cholecystectomy is a common procedure. Abnormalities in the anatomy of the biliary system are common
but an abnormal location of the gallbladder is much
rarer. Despite frequent pre-operative imaging, the aberrant location of the gallbladder is commonly discovered
at surgery. This article presents a case of a patient with
the gallbladder located to the left of the falciform ligament in the absence of situs inversus totalis that presented with right upper quadrant pain. A laparoscopic
cholecystectomy was performed and it was noted that
the cystic duct originated from the right side. The presence of a left sided gall bladder is often associated with
various biliary, portal venous and other anomalies that
might lead to intra-operative injuries. The spectrum of
unusual positions and anatomical gallbladder abnormalities is reviewed in order to facilitate elective and emergent cholecystectomy as well as other hepatobiliary
procedures. With proper identification of the anatomy,
minimally invasive approaches are still considered safe.

INTRODUCTION
Located to the left side of the falciform ligament, left
sided gallbladders are rare anomalies and a result of a
distinct embryological process. They are seldom identified pre-operatively, and as they are associated with
various biliary, portal venous, and other anomalies, the
surgeon must be familiar with the potential variations
that he might encounter. A left sided gallbladder was
encountered during a laparoscopic cholecystectomy at
our institution in a patient that presented with right sided
abdominal pain. Careful dissection revealed that the cystic duct was crossing from the right side and that critical
view was established with the identification of the cystic
artery. The spectrum of the possible anomalies associated with left sided gallbladders is wide but does not preclude the successful performance of a minimally invasive
cholecystectomy or any other hepatobiliary procedure.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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CASE REPORT

A

The patient is a 64-year-old female with multiple medical
problems including type Ⅱ diabetes mellitus, a history
of deep venous thrombosis and pulmonary embolism,
kidney stones and hypertension who presented to the
hospital with a five day history of sharp, right-sided
abdominal pain radiating to her epigastric area, chest,
bilateral back, right flank and right shoulder. This was
the first time patient experienced this kind of pain, and
she denied history of prior cholecystitis. She had a history prior extracorporeal shockwave ureteral lithotripsy,
but the admitting discomfort was different from that of
prior renal colic. Three months prior to the admission,
the patient had colonoscopy and esophagogastroduodenoscopy, which were normal.
On physical examination she had stable vital signs and
was afebrile. The abdomen was nondistended and nontender. Laboratory data on admission revealed a normal
white call count, normal total bilirubin, normal alkaline
phosphatase, normal aspartate aminotransferase (AST)
and normal alanine aminotransferase (ALT) amylase
and lipase were not elevated. An abdominal ultrasound
revealed gallbladder sludge with small calculi, no gallbladder wall thickening and no dilatation of the biliary tract.
Computed tomography (CT) of the abdomen and pelvis
showed gallstones without CT-evidence of cholecystitis,
and biliary dilatation up to 9 mm. Secondary to the dilatation of the common bile duct (CBD) on the CT, magnetic resonance cholangiopancreatography (MRCP) was
performed and demonstrated cholelithiasis without signs
of choledocholithiasis.
During this admission, laparoscopic cholecystectomy
was performed. Upon insertion of the camera into the
umbilical port, the gallbladder was visualized and was
located immediately to the left of the falciform ligament,
and below segment Ⅲ of the liver. The gallbladder wall
was mildly edematous. The cystic duct and the cystic artery were identified, and it was observed that the artery
was to the right of the duct. After the identification of
the critical view of safety, the cystic artery and the cystic
duct were clipped and divided in a standard fashion. The
operation was completed without difficulties and the patient recovered and was discharged home on the second
postoperative day. Pathological evaluation identified multiple small, less that 1 mm stones and the thickness of the
gallbladder wall measured 3 mm, consistent with chronic
cholecystitis and cholelithiasis.
The CT scan of the abdomen did not appear to demonstrate an abnormal location of the gallbladder (Figure
1A) but the finding of the gallbladder to the left of the
falciform ligament was present on preoperative MRCP
(Figure 1B).

120 mm

B

100 mm

Figure 1 Radiological images of the abdomen. A: Computed tomography
scan without contrast demonstrating the gallbladder to the left of the falciform
ligament; B: Magnetic resonance cholangiopancreatography showing a dilated
common bile duct on coronal view.

referred to as sinistroposition and gallbladders located
to the left of abnormally located right-sided round ligaments[3]. True left sided gallbladders exist because of two
possible embryological etiologies. The first mechanism is
due to the attachment and migration of the gallbladder to
the left lobe in which case the cystic duct is in a normal
anatomic position and crosses in front of the common
duct from right to left, as is the case in the case reported
herein[4]. The second mechanism is formation of the gallbladder by budding directly from the left side in which
case the cystic duct joins the CBD or left hepatic duct
from the left side[4,5]. Right-sided round ligaments on the
other hand, are associated with a normal position and
anatomy of the cystic duct, and with anomalous portal
venous branching, which is crucial during the performance a hepatectomy, for example[3].
Despite being truly left-sided, gallbladders with sinistroposition almost always cause right-sided symptoms
when they become symptomatic making their preoperative diagnosis difficult[2]. It is believed that the visceral
nerve fibers do no transpose with the gallbladder causing
right-sided pain[6]. In the present case, the abnormal position of the gallbladder was only discovered at surgery,
despite the patient having undergone preoperative ultrasound, CT, MRCP and endoscopic ultrasound, which is
consistent with other case reports[2,3,7]. However, an intraoperative finding of a left sided gallbladder should not
preclude the decision to proceed laparoscopically with
minor modifications in the standard approach and port

DISCUSSION
Left sided gallbladders without situs inversus are rare and
have a prevalence of 0.04%-0.3%[1,2]. A distinction should
be made between gallbladders that are truly left sided also
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Table 1 Literature review of previously reported left-sided gallbladders without situs inversus undergoing surgery
Ref.

Location

Reported number
of patients

Clinical presentation

Diagnosis
made pre-op?

Surgical treatment
(cholecystectomy)

[1]
[2]
[3]

Hungary
The Netherlands
Japan

1 in 2536
5 in 1764
3 in 1621

Right sided abdominal pain
Right sided abdominal pain
cholecystitis, 2 incidental
during liver surgery

No
1 of 5
No

Open
Laparoscopic
Open

[5]
[6]
[7]
[11]

India
India
United Kingdom
Japan

Case report
1 in 1258
Case report
Case report

Right sided abdominal pain
Right sided abdominal pain
Right sided abdominal pain
Incidental/liver cancer

No
No
No
Yes

Laparoscopic
Laparoscopic
Open
Open

[12]
[13]

Case report
Case report

Epigastric pain
Right sided abdominal pain

No
No

Laparoscopic
Laparoscopic

Duplication of CBD

[14]

Greece
Ohio,
United States
Serbia

2 patients

No

Open

Associated with liver cysts

[15]
[16]

India
United Kingdom

Case report
Case report

1 asymptomatic/1 right
sided abdominal pain
Right sided abdominal pain
Epigastric pain

No
Yes

Open
Open

[17]

Case report

Right sided abdominal pain

No

Laparoscopic

Case report

Right sided abdominal pain

No

Open

Case report
Case report
Case report

Right sided pain
Back pain
Right sided pain

No
No
No

Laparoscopic
Laparoscopic
Laparoscopic

[22]

Florida, United
States
New York,
United States
Tunis
Japan
St. Louis,
United States
South Korea

Case report

Right sided pain

No

Laparoscopic

[23]

Japan

Case report

Right sided pain

Yes

Laparoscopic

[24]

South Korea

3

Yes

None

[25]
[26]

Japan
Japan

2
Case report

Omphalocele with herniated
liver
Right sided pain
Right sided pain

No
No

Laparoscopic
Open

[27]
[28]

Japan
Japan

Case report
Case report

Right sided pain
Living donor transplant

No
No

Open
Open

[29]
[30]

South Africa
China

Case report
3

Right sided pain
Living donor transplant

Yes
Suspected

Laparoscopic
Open

[31]
[32]

Italy
Japan

Case report
3

Right sided pain
Living donor transplant

No
Yes

Laparoscopic
Open

[18]
[19]
[20]
[21]

Comments

Sinistroposition
Emphasis on right sided round
ligament/reported 105 cases in
literature until then
Dextrocardia present
Used drop infusion cholangiography
for diagnosis and CT scan

Diagnosis by radio-opaque stone on
the left side
Intra-op cholangiogram performed
Association with giardia lamblia
infection
Normal intra-op cholangiogram
Associated right portal vein anomaly
CBD injury because of anomalous left
sided common hepatic duct
Pre-op percutaneous cholecystostomy
with hepatic injury
Preop diagnosis with DIC CT and lap
CBD exploration
Association with omphalocele

Associated with hypoplasia of the left
lobe of the liver
Right sided round ligament
Association with portal vein
anomalous branching
Diagnosed on CT pre-op
Biliary, arterial, and portal venous
anomalies
Portal venous anomaly

CBD: Common bile duct; DIC: Drop infusion cholangiography; MRCP: Magnetic resonance cholangiopancreatography; CT: Computed tomography.

placement. Donthi et al[8], for example, placed their ports
in a mirror image to a typical right-sided standard laparoscopic cholecystectomy, achieving adequate exposure and
traction for dissection. Keeping in mind the possible anatomic variations associated with the condition along with
careful dissection and the establishment of the critical
view of safety, with or without intra-operative cystic duct
cholangiography, will minimize complications. Ligation
and division of the cystic duct and artery should be close
to the gallbladder. The surgeon should make every effort
to identify key anatomic landmarks as one would attempt
to do during a standard cholecystectomy. Cases of single
port cholecystectomy have even been reported in patients
with situs inversus without adverse occurrences[9,10]. A
more comprehensive literature review of patients with

WCCR|www.wjgnet.com

left sided gallbladders without situs inversus undergoing
surgery is summarized in Table 1.
In a conclusion, a left-sided gallbladder is an unusual
anatomic variant. Patients commonly present with typical
biliary colic and cholecystitis symptoms. The abnormal
location might not be discovered until the start of the
laparoscopic procedure. Proper anatomic identification of
key landmarks will permit most or all of these procedures
to be performed using minimally invasive techniques.
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Core tip: Due to significant surgical trauma and a low
risk of canceration, surgeons face a dilemma regarding
the decision to perform pancreaticoduodenectomy for
high-grade dysplasia of the distal bile duct. This report
is the first to describe the successful treatment of highgrade dysplasia of the distal bile duct using photodynamic therapy via a choledochoscope. This clinical case
demonstrated that photodynamic therapy via a trans-Ttube choledochoscope may be an effective and promising protocol for carcinoma in situ or high-grade dysplasia of the distal common bile duct.
Original sources: Zhou JJ, Xiong L, Li QL, Gu Y, Wen Y, Deng
XF, Miao XY. Photodynamic therapy for high-grade dysplasia
of bile duct via a choledochoscope. World J Gastroenterol 2013;
19(33): 5590-5592 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i33/5590.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i33.5590

Abstract
When a distal common bile duct neoplasm is at the
stage of carcinoma in situ or high-grade dysplasia, it is
difficult for the surgeon to decide whether to perform
pancreaticoduodenectomy. Here we describe a patient
with a progressive dysplastic lesion in the common bile
duct, which developed from moderate-high to highgrade dysplasia in approximately 2 mo. The patient
refused major surgery. Therefore, endoscopic-assisted
photodynamic therapy was performed. The result at
follow-up using a trans-T-tube choledochoscope showed
that the lesion was completely necrotic. This report is
the first to describe the successful treatment of highgrade dysplasia of the distal bile duct using photodynamic therapy via a choledochoscope.

INTRODUCTION
Endoscopic treatment is an alternative treatment option
with low morbidity. Premalignant lesions such as highgrade dysplasia are being treated increasingly via endoscopy. Furthermore, as a promising clinical protocol,
endoscopic-assisted photodynamic therapy may result
in a more precise effect due to its selective damage to
tumor cells. Saleem et al[1] reported successful photodynamic treatment (PDT) via endoscopic retrograde cholangiopancreatography (ERCP) for a villous adenoma
with high-grade dysplasia. Here we report a unique case
of progressive dysplasia in the distal common bile duct,
which developed from moderate-high to high-grade dysplasia in approximately 2 mo, and was successfully treated
by PDT via a choledochoscope.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

2012/8/1 Choledochoscopy
finding: easily bleeding tumor in the lower extreme of
common bile duct.

B

Figure 1 Pathological findings showed moderate-high grade dysplasia of
the distal common bile duct lesion (hematoxylin/eosin staining, × 100).

CASE REPORT

2012/8/13 Choledochoscopy
view: the tumor 10 min after PDT.

A 47-year-old man with previous common bile duct exploration and T-tube drainage for obstructive jaundice
and poor general condition was admitted for follow-up
examination. The patient had undergone surgery approximately 2 mo previously, which revealed an easily
bleeding lesion of 3 cm in diameter occupying the distal
common bile duct, and the pathological findings showed
moderate-high grade dysplasia (Figure 1).
Choledochoscopy showed the same easily bleeding
lesion as before (Figure 2A), and a second endoscopic
biopsy revealed villous adenoma-like epithelia with
moderate-high dysplasia and focal high-grade dysplasia.
A trans-T-tube cholangiogram was performed, which
demonstrated a dilated biliary tree with an irregular filling
defect in the distal common bile duct (Figure 3).
The patient refused major surgery. Therefore, endoscopic-assisted PDT was performed. Informed consent was
obtained from the patient prior to PDT. Hematoporphyrin
(5 mg/kg) was administered intravenously 48 h before
PDT. According to the surgical record and a previous
computer tomography (CT) scan, we performed PDT
through the T-tube sinus tract using a 4-cm long, cylindrical light diffuser at a power output of 250 mW/cm2
in one application for a total dose of 70 J/cm2. This covered the whole distal common bile duct area. We noticed
that the lesion became purple soon after light irradiation
(Figure 2B). The patient felt well after the procedure and
was discharged the next day.
Two weeks later, trans-T-tube choledochoscopy
showed that the lesion was completely necrotic (Figure
2C). The patient remained symptom-free, and at repeat
choledochoscopy 3 mo later, no intraductal lesion was
seen (Figure 2D). Furthermore, the video showed a functional duodenal papilla. The latest follow-up by choledochoscopy showed that the distal common bile duct was
patent and the patient was asymptomatic and in good
condition in March 2013.

C

2012/8/27 Two weeks after
PDT: necrosis of the tumor.

D

A new bile duct with function observed 3 mo after
PDT.

Figure 2 Images taken via the trans-T-tube choledochoscope. A: Before
photodynamic treatment (PDT); B: Ten minutes after PDT; C: Two weeks after
PDT; D: Three months after PDT.

surgical problem because they necessitate a complicated
and extensive resection. Pancreaticoduodenectomy (the
Whipple procedure) is one of the most difficult procedures in general surgery, but should only be considered if
the tumor is locally contained when identified. However,
these small lesions tend to present late in the disease

DISCUSSION
Tumors of the distal common bile duct present a serious
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unresectable cholangiocarcinoma as reported in previous
studies[5]. In our case, it demonstrated high selectivity for
the dysplastic lesion, and did not damage the duodenal
papilla. This indicates the potential for endoscope-assisted PDT to provide precise ablation of intraductal lesions
with progressive dysplasia. This protocol may serve as a
standard modality for patients who are not candidates for
surgery, and the T-tube sinus provides a good tract for
both treatment and follow-up.
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Figure 3 Trans-T-tube cholangiogram. This image shows the dilated common bile duct and intrahepatic bile duct with an irregular filling defect in the
distal common bile duct.
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Laparoscopic cholecystectomy in patients with anesthetic
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considered as a valid option for patients with gallbladder disease who are poor candidates for general anesthesia due to cardiopulmonary problems. We report
three cases of laparoscopic cholecystectomy successfully performed in patients with anesthetic problems
that included cardiopulmonary disease, severe kyphosis, and ankylosing spondylitis.
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Core tip: This paper reported three cases of laparoscopic cholecystectomy successfully performed in
patients with anesthetic problems that included cardiopulmonary disease, severe kyphosis, and ankylosing spondylitis. This study demonstrates that regional
anesthesia can be considered as a valid option for
patients with gallbladder disease who are poor candidates for general anesthesia due to cardiopulmonary
problems.

Abstract
Laparoscopic cholecystectomy is a standard operation for benign gallbladder disease. As experience
with laparoscopic cholecystectomy has increased, the
procedure has become possible in patients with anesthetic problems. Patients with ankylosing spondylitis or
severe kyphosis represent a challenging group to anesthesiologists and laparoscopic surgeons since these
diseases are associated with difficult intubation, restrictive ventilatory defects, and cardiac problems. The
relatively new approach of awake fiberoptic intubation
is considered to be the safest option for patients with
anticipated airway difficulties. Laparoscopic cholecystectomy is usually performed under general anesthesia
but considerable difficulties in anesthetic management are encountered during laparoscopic surgery;
for example, hemodynamic instability may develop
in patients with cardiopulmonary dysfunction due to
pneumoperitoneum and position changes during the
operation. Nonetheless, regional anesthesia can be
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INTRODUCTION
Laparoscopic cholecystectomy is a standard procedure
for the management of gallbladder disease. As experience with laparoscopic cholecystectomy has increased,
laparoscopic cholecystectomy in patients with anesthetic
problems has become possible. Ankylosing spondylitis is
a challenge to the anesthesiologist and to the laparoscopic surgeon because it is associated with difficult intuba-
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tion, restrictive ventilatory defects, and cardiac problems.
Kyphotic patients may also suffer considerable perioperative morbidity such as cardiac problems and respiratory
insufficiency. While laparoscopic cholecystectomy is classically performed under general anesthesia, regional anesthesia must be considered as a valid option for patients
with gallbladder disease who are poor candidates for
general anesthesia. We report three cases of laparoscopic
cholecystectomy successfully performed in patients with
anesthetic problems that included cardiopulmonary disease, severe kyphosis, and ankylosing spondylitis. All patients were informed about the operative and anesthetic
procedures and provided consent.

Figure 1 Chest posterior to anterior of case 1. The patient had undergone a
right pneumonectomy.

CASE REPORT
Case 1
A 71-year-old, American Society of Anesthesiology
(ASA) physical status Ⅲ male patient (168 cm, 56 kg)
underwent laparoscopic cholecystectomy due to acute
cholecystitis with cholelithiasis. The patient had undergone a right pneumonectomy nine years previous to this
procedure (Figure 1). A standard pulmonary function
test revealed a moderate obstructive and restrictive pattern. Hypokinesia of the apical anterior and septum segments was observed on echocardiography. Pulmonology
consultation reported a moderate postoperative risk that
could be fatal if postoperative pneumonia developed.
Cardiology consultation reported a postoperative risk of
1%-5% based on modified Goldman cardiac risk criteria[1]. Because severe postoperative complications were
anticipated, segmental spinal anesthesia was performed
and CO2 inflation to an intra-abdominal pressure of 8
mmHg. Laparoscopic cholecystectomy was performed;
the procedure was smooth and uneventful. The patient
was discharged 3 d after surgery.

A

B

Case 2
A 42-year-old male patient (173.6 cm, 68.9 kg) suffering
from ankylosing spondylitis was admitted to our hospital
presenting with right upper quadrant pain. Abdominal
ultrasound revealed a 2 cm sized cholelithiasis for which
he was scheduled to undergo laparoscopic cholecystectomy. The patient was ASA Ⅲ and Mallampati grade Ⅳ
on airway examination. The patient had fixed rigidity of
the cervical spine and could not lie supine (Figure 2A)
and his mouth opening was restricted. Accordingly, he
was placed in a supine position with three pillows under
his head. The anesthesiology team decided to perform
fiberoptic intubation through the nasotracheal tree while
the subject was conscious (Figure 2B). The patient was
informed of an anticipated difficult orotracheal intubation. Laparoscopic cholecystectomy was performed
without any complication. There were no perioperative
complications related to airway management, and the
patient was discharged 3 d after surgery.

WCCR|www.wjgnet.com

Figure 2 A 42-year-old male patient suffering from ankylosing spondylitis
was admitted to our hospital presenting with right upper quadrant pain. A:
Operating position used for case 2; B: Awake fiberoptic intubation through the
nasotracheal tree used for case 2.

Case 3
A 54-year-old female patient (140 cm, 45.6 kg) with
ASA physical status Ⅲ suffering from severe thoracolumbar kyphosis (Figure 3) presented with right upper
quadrant pain. The patient was diagnosed with acute
cholecystitis on abdominal ultrasound and was scheduled to undergo laparoscopic cholecystectomy. Moderate restrictive pattern was found following a pulmonary
function test. The patient could not lie supine and
needed thick pillows beneath her head for support. Her
thoracic cage was tilted anteriorly resulting in a low-ly-
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A

cholecystectomy is usually performed under general
anesthesia, regional anesthesia has been used in special
high-risk cases[2]. However, laparoscopic cholecystectomy under general anesthesia has been reported as
safe and feasible even in high-risk patients[3]. Here, we
show that carbon dioxide pneumoperitoneum with an
intra-abdominal pressure of 8-12 mmHg for high-risk
patients can be safe if the patients are well monitored
and hemodynamic instability is actively treated. However, the patient in case 1 was at risk of post-operative
death if pneumonia developed in the remnant lung, and
was scheduled for the regional anesthesia. Due to the
harmful effects of high intra-abdominal pressure, it is
recommended that the lowest pressure possible that allows adequate exposure of the operative field be used[4].
A laparoscopic cholecystectomy was successfully carried
out by maintaining CO2 pressure < 8 mmHg during the
operation with the active participation of the attending
anesthesiologists.
Ankylosing spondylitis is a chronic and progressive
inflammatory disease involving articulations of the spine
and adjacent tissue. Oral intubation is difficult in ankylosing spondylitis patients with cervical spine rigidity.
Recently, awake fiberoptic intubation has been increasingly used, and considered to be the safest option for
patients with anticipated airway difficulties[5,6]. To secure
the airway, we used awake fiberoptic intubation in case
2 with written informed consent of the patient. In addition to airway management, anesthesiologists need to be
concerned with restrictive ventilator defects and airway
problems associated with ankylosing spondylitis. Therefore, preoperative examination for cardiovascular and
pulmonary function is required[7].
Kyphosis is a deformity of the spine. Anesthesia
for kyphosis in common with ankylosing spondylitis is
often challenging. There is usually secondary involvement of the respiratory, cardiovascular, and neurologic
systems. A detailed pre-anesthetic assessment and opti
mization of the respiratory and cardiovascular systems
should be done[8]. It is desirable to maintain the lowest
intra-abdominal pressure to prevent the adverse hemodynamic effect of pneumoperitoneum in restrictive lung
disease. Another concern for the laparoscopic surgeon
for a patient with kyphosis is positioning of the patient and surgical approach to the abdomen. Increasing
numbers of older patients are presenting with benign
gallbladder disease with senile kyphosis caused by aging or osteoporosis. Laparoscopic surgery is minimally
invasive, and in severely kyphotic patients the procedure
may prove difficult in approaching the narrow abdomen.
In the third case, we performed this difficult surgery
because the chest of the patient was tilted anteriorly and
the abdominal cavity was narrowed by low-lying costal
margin. Abnormalities of the spine can alter the contour
of the pelvic vessels. Kyphosis, scoliosis, and the other
skeletal abnormalities can affect vascular anatomy and
must be considered during trocar insertion[9]. Severe senile kyphosis is not a contraindication for laparoscopic
surgery[10].

B

Figure 3 Thoracolumbar spine image for case 3. The anteroposterior (A)
and lateral (B) views are shown.

A

B

Figure 4 Insertion of the trocar in case 3. A: The narrow abdomen provided
a challenge for trocar insertion; B: Internal view of trocar placement in the narrow abdomen.

ing costal margin and narrow abdomen. It was difficult
to insert trocars because of narrow abdomen (Figure 4).
CO2 was used to inflate her intra-abdominal pressure to
8 mmHg. The patient underwent laparoscopic cholecystectomy successfully and discharged from hospital at 5
d after surgery.

DISCUSSION
Considerable difficulties in anesthetic management are
encountered during laparoscopic surgery. Hemodynamic instability in patients with cardiopulmonary dysfunction may develop due to pneumoperitoneum and position changes during the operation. While laparoscopic
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Patients with spinal deformity such as ankylosing
spondylitis and kyphosis form a challenging group to
anesthesiologists and laparoscopic surgeons because of
difficulties in intubation, positioning, and abdominal approaches. Careful preoperative anesthetic assessment for
respiratory dysfunction, cardiac impairment, difficult airway, and associated specific problems in patients with ankylosing spondylitis or kyphosis is imperative. In patients
with severely compromised respiratory function the final
surgical plan should be a joint decision between surgeon
and anesthesiologist. The patient and family should be
warned about the possibility of postoperative ventilation
and prolonged respiratory weaning and support.
As newer and more extensive laparoscopic procedures have been implemented, close cooperation between the laparoscopic surgeon and the anesthesiologist
is required. We have performed laparoscopic cholecystectomy in seven patients with kyphosis. No perioperative complications occurred. While several studies [11]
about obstetrics and gynecology and spine surgery in
patients with ankylosing spondylitis and kyphosis have
been reported, only one report has addressed laparoscopic cholecystectomy[12,13].
In conclusion, we successfully performed three cases
of laparoscopic cholecystectomy in patients with anesthetic problems including cardiopulmonary disease,
severe kyphosis, and ankylosing spondylitis.
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Core tip: This is the first report in which the pathological diagnosis of intrahepatic cholangiocarcinoma could
be made using the brush cytological examination via
endoscopic retrograde cholangiopancreatography with
a double-balloon enteroscope (DB-ERCP). In this paper, the methods of these procedures during DB-ERCP
such as biliary cannulation, pre-cutting, and cytological examination are demonstrated in detail. Therefore,
we believe that this paper must expand awareness of
the utility of DB-ERCP for diagnosis of pancreatobiliary
disease in patients with bowel reconstruction due to a
previous abdominal surgery.

Abstract
Original sources: Ikeura T, Shimatani M, Takaoka M, Matsushita
M, Miyoshi H, Kurishima A, Sumimoto K, Miyamoto S, Okazaki
K. Intrahepatic cholangiocarcinoma diagnosed via endoscopic
retrograde cholangiopancreatography with a short double-balloon
enteroscope. World J Gastroenterol 2013; 19(27): 4427-4431
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i27/4427.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i27.4427

Endoscopic retrograde cholangiopancreatography (ERCP)
using a double-balloon enteroscope (DBE) in patients
with bowel reconstruction due to a previous abdominal
surgery is now widely accepted. In particular, a short
DBE, which has a 2.8-mm working channel and 152-cm
working length, is useful for ERCP because of its good
rotational and straightening ability and the availability
of various conventional ERCP accessories through the
working channel. Herein we report a case of intrahepatic cholangiocarcinoma via ERCP with a short DBE.
This is the first report in which the pre-cutting and the
brush cytological examination were performed successfully under a DBE to diagnose intrahepatic cholangiocarcinoma pathologically. The short DBE allowed us to
perform all diagnostic and therapeutic procedures accepted in conventional ERCP in patients with surgically
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INTRODUCTION
Performing endoscopic retrograde cholangiopancreatography (ERCP) using a conventional duodenoscope in patients
with bowel reconstruction due to a previous abdominal
surgery is challenging because it is frequently impossible
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to reach the papilla or the hepatico/choledochojejunal
and pancreaticojejunal anastomosis owing to the insufficient scope length and unusual postsurgical conditions
such as intestinal adhesions and anastomosis angulation. However, the use of a double-balloon enteroscope
(DBE), which was originally developed for the management of small bowel diseases[1], has been shown to make
it more feasible to perform ERCP in patients with bowel
reconstruction[2-7]. Recently, ERCP using a DBE (DBERCP) is now widely accepted. In particular, a short
DBE, which has a 2.8-mm working channel and 152-cm
working length, is useful for ERCP because of its good
rotational and straightening ability and the availability
of various conventional ERCP accessories through the
working channel. ERCP using a short DBE was reported
to be useful and safe for diagnostic and therapeutic interventions such as sphincterotomy, stone extraction,
and stent placement[8-11]. In this paper, we report a case
of a post-surgical patient diagnosed as having intrahepatic cholangiocarcinoma via ERCP with a short DBE.
We aimed to demonstrate the feasibility of successfully
achieving access to the biliary duct by pre-cutting under
a DBE and obtaining the pathological diagnosis by tissue
sampling via DB-ERCP.

A

Figure 1 Magnetic resonance imaging. A: The T2-weighted magnetic resonance imaging shows a hyperintense lesion along the dilated intrahepatic duct
(arrows); B: Magnetic resonance cholangiopancreatography shows a stricture
of biliary duct (arrow) with the upstream dilatation (arrowhead).

the right anterior duct was observed (Figure 1B). The
patient underwent ERCP with a short DBE (EC-450BI5;
Fujifilm, Osaka, Japan) in the prone position with carbon
dioxide (CO2) insufflations. At first, a short DBE was
carefully inserted into the blind loop and reached the
papilla. Subsequently, standard biliary cannulation using
a straight cannula (PR-10Q; Olympus, Tokyo, Japan) was
attempted after the papilla was moved to the lower endoscopic field of view by keeping the overtube balloon
inflated and rotating the enteroscope (Figure 2A), as described in a previous report[8]. However, we were unable
to obtain cholangiography, but only pancreatography.
Therefore, a 0.025-inch guide wire (Jagwire; Boston Scientific Japan, Tokyo, Japan) was inserted into the main
pancreatic duct (Figure 3A), and the pre-cut technique
was carried out with a wire-guided sphincterotome (Autotome RX, Boston Scientific, Japan). The incision was
started toward the biliary direction and was stopped at
the lower one-third of the ampullary mound (Figure
2B). After the incision, the orifice of the biliary duct
became visible (Figure 2C), and selective biliary cannulation with a straight cannula was performed successfully
(Figure 3B). After contrast enhancement of the biliary
duct, a focal stricture in the branch of the right intrahepatic duct was identified under radiographic guidance
(Figure 3C). A guide wire followed by a cannula was
successfully passed through the stricture after several
negotiations (Figure 3D). Subsequently, tissue sampling
for cytological examination was performed at the level
of the stricture using a brush device (Cytomax Ⅱ DLB
35-1.5; Cook, Osaka, Japan) introduced by a guide wire
(Figure 3E). Finally, the nasobiliary drainage tube was
placed at the distal side to collect the bile for cytological examination (Figure 3F). The day after the ERCP, a
slight increase in the serum amylase level was observed,
but the patient did not complain of abdominal pain.
The result of the cytological examinations of the sample
obtained by the brush and nasobiliary drainage tube was
positive for malignancy. On the basis of the cytological
finding, the patient underwent segmentectomy of the

Case Report
A 74-year-old man, who had undergone partial gastrectomy with gastrojejunostomy and Roux-en-Y reconstruction for gastric carcinoma five years before, presented
to another hospital to evaluate a mass lesion in hepatic
segment Ⅷ. A fluorine-18-fluorodeoxyglucose positron
emission tomography scan revealed a pathological uptake
pattern with a maximum standardized uptake value of 5.6
in the mass, suggestive of a malignant tumor. An ultrasound-guided percutaneous needle biopsy was performed
to obtain a pathological diagnosis of the mass. However,
the biopsy finding revealed no sign of malignancy. In
addition, the patient developed biliary peritonitis after
the liver biopsy and therefore required hospitalization
and conservative treatment for approximately 1 mo. One
month after discharge from the hospital, an ultrasound
image revealed the mass lesion remained constant in size;
however biliary stricture with upstream dilatation, which
appeared to result from the mass lesion, was noted on
magnetic resonance cholangiopancreatography (MRCP).
Hence, he was referred to our hospital to undergo evaluation for malignancy by tissue sampling from the biliary
stricture.
On admission, the patient was asymptomatic. The
physical examination results were unremarkable. He had
no history of alcohol abuse. The serum examination results indicated that the levels of the tumor markers and
transaminase in the liver were within normal limits. T2weighted magnetic resonance imaging showed a slightly
hyperintense lesion around the dilated intrahepatic duct
in segment Ⅷ (Figure 1A). On MRCP, a focal biliary stricture with upstream dilatation in the branch arising from
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A

B

C

Figure 2 Endoscopic images during cannulation and transpancreatic sphincterotomy. A: Selective biliary cannulation was attempted in the position of the
papilla moved to the lower endoscopic field of view; B: The wire-guided transpancreatic sphincterotomy was performed toward the biliary direction; C: The bile duct
orifice was exposed after the transpancreatic sphincterotomy (arrow).

A

B

C

D

E

F

Figure 3 Endoscopic retrograde cholangiopancreatography. A: A guide wire was inserted deeply into the main pancreatic duct to perform the pre-cutting; B: After
the pre-cutting, selective biliary cannulation was achieved; C: Cholangiography revealed a focal stricture in the branch of the right intrahepatic duct (arrow); D: A guide
wire was passed through the biliary stricture; E: The brush cytological examination was carried out at the stricture; F: The placement of nasobiliary drainage tube was
performed to collect the bile for cytology.

left lobe. The final pathological report indicated intrahepatic cholangiocarcinoma.

ERCP has been increasing. In most of these previous
reports, a standard DBE (EN-450T5; Fujifilm)[2-6] and a
single-balloon enteroscope[7] were used. However these
enteroscopes have a limitation with regard to the availability of its accessories because of its 200-cm working
length. In contrast, a short DBE has a 2.8-mm working
channel and 152-cm working length, for which various
diagnostic and therapeutic accessories used in conventional ERCP, including sphincterotome, balloon catheter,
basket, biopsy forceps, brush, intraductal ultrasonic probe
and biliary stent, are available without modification[8-11].

DiscussioN
With the advent of DBEs, the endoscopic management
of pancreaticobiliary diseases has become more feasible
in patients with previous gastrointestinal surgery such as
Billroth Ⅱ gastrojejunostomy, Roux-en-Y reconstruction,
and Whipple’s resection[2-6]. Accordingly, in these years,
the number of published reports on the utility of DB-
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The use of a short DBE appears to not only widen the
parameters of the procedures which we can perform in
DB-ERCP, but also increase the success rate of the procedure owing to its good maneuverability. In fact, with
a short DBE, we reported higher success rates in deep
insertion [100/103 (97%)], cholangiography [98/100
(98%)], and therapeutic interventions [98/98 (100%)],
compared with the previous reports[8].
Deep cannulation to the biliary duct is the most important step for successful ERCP. The failure rate for
cannulation of the naive papilla in conventional ERCP is
reported to be up to 10% of the ERCP procedures[12,13].
In general, this rate in DB-ERCP might be even higher
because of the difficult location of the papilla and the
instability of the manipulation of the enteroscope and
cannula. In the case of a difficult biliary cannulation in
conventional ERCP, the pre-cut techniques have been
used as a widely accepted option to facilitate the biliary
access[14,15]. The pre-cut techniques include needle knife
sphincterotomy and wire assisted transpancreatic sphincterotomy. In contrast with conventional duodenoscopy,
a DBE is forward viewing and has no elevator function,
making the pre-cutting technically more challenging.
From our experience, we recommend wire-guided transpancreatic sphincterotomy in performing the pre-cutting
under a DBE, because the direction, depth, and length of
incision are easier to control, compared with needle knife
papillotomy performed freehand.
Although intrahepatic stricture frequently results
from malignant disease such as cholangiocarcinoma and
hepatocellular carcinoma, it is important to confirm the
malignant cells histopathologically by the tissue sampling
method, because an accurate diagnosis is crucial for the
choice of an appropriate therapeutic strategy. In general,
percutaneous needle biopsy is accepted for histological
diagnosis when the mass causing the intrahepatic stricture
can be detected on ultrasonography. However, the potential disadvantage of this technique is that complications
such as pneumothorax, hemorrhage, biliary leakage, biliary
peritonitis, and tumor seeding can occur[16,17]. In contrast,
the transpapillary tissue sampling methods during ERCP
include brush cytological examination, bile cytological
examination, and biopsy. In particular, brush cytological
examination is commonly used because it is relatively simple and safe. Although the specificity of this method for
the diagnosis of cholangiocarcinoma is almost 100%, the
sensitivity is by no means satisfactory, ranging from 44%
to 81%[18]. In our institution, when brushing is performed,
bile cytological examination is also performed via a nasobiliary drainage tube placed subsequently after brushing.
We believe that such a combination of specimen collection methods enhances the cancer detection rate.
In conclusion, the short DBE allowed us to perform
all diagnostic and therapeutic procedures accepted in
conventional ERCP in patients with surgically altered
anatomies.
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DIGESTIVE SYSTEM DISEASES

Duct-to-duct biliary reconstruction after radical resection of
Bismuth Ⅲa hilar cholangiocarcinoma
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hilar cholangiocarcinoma can simplify the complex digestive tract reconstruction process.
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Core tip: Roux-en-Y anastomosis is the standard of care
for biliary reconstruction after radical resection of hilar
cholangiocarcinoma. However, a direct duct-to-duct
biliary reconstruction preserves the normal sphincter
mechanism and endoscopic access to the biliary tree
for diagnostic and therapeutic purposes. Duct-to-duct
biliary reconstruction is widely used in liver transplantation and hepatic resection. The objective of this
study was to determine the feasibility of duct-to-duct
biliary reconstruction in the setting of Bismuth Ⅲa hilar cholangiocarcinoma with limited biliary confluence
involvement.

Abstract
At present, radical resection remains the only effective
treatment for patients with hilar cholangiocarcinoma.
The surgical approach for R0 resection of hilar cholangiocarcinoma is complex and diverse, but for the biliary
reconstruction after resection, almost all surgeons use
Roux-en-Y hepaticojejunostomy. A viable alternative
to Roux-en-Y reconstruction after radical resection of
hilar cholangiocarcinoma has not yet been proposed.
We report a case of performing duct-to-duct biliary reconstruction after radical resection of Bismuth Ⅲa hilar
cholangiocarcinoma. End-to-end anastomosis between
the left hepatic duct and the distal common bile duct
was used for the biliary reconstruction, and a singlelayer continuous suture was performed along the bile
duct using 5-0 prolene. The patient was discharged
favorably without biliary fistula 2 wk later. Evidence for
tumor recurrence was not found after an 18 mo followup. Performing bile duct end-to-end anastomosis in
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INTRODUCTION
Surgical outcomes for treating hilar cholangiocarcinoma
have gradually improved due to advances in surgical procedures and the accumulation of anatomic knowledge
concerning the hepatic hilum[1-5]. As cancer-free margins
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A

B

Figure 1 Magnetic resonance cholangiopancreatograph (A)/abdominal enhanced computed tomography (B) showing the hepatic portal soft tissue
signal intensity (arrow in B), which is approximately 1.6 cm in diameter,
and the common bile duct proximal locally shows truncated change (arrow
in A). The extrahepatic bile duct is widened and the left hepatic intrahepatic bile
duct is dilated. Hepatic cirrhosis is present. Images indicate hilar cholangiocarcinoma with intrahepatic bile duct dilatation.

Figure 3 Performing hepatoduodenal ligament lymphadenectomy in hilar
cholangiocarcinoma and right hemihepatectomy with caudate process lobectomy. The left hepatic duct and common bile duct stump are shown (arrows).

U/L, Glutamic-oxaiacetic-transaminase 177 U/L, alkaline phosphatase 1171 U/L, gamma-glutamyltransferase
1262 U/L, total bilirubin 21.3 μmol/L, direct bilirubin
8.8 μmol/L. Tumor markers: carbohydrate antigen 19-9
336.10 U/mL, carbohydrate antigen-50 38.46 U/mL, alpha fetoprotein 1.88 ng/mL. Magnetic resonance cholangiopancreatograph (MRCP)/abdominal enhanced computed tomography (CT): hepatic portal soft tissue signal
intensity, approximately 1.6 cm in diameter, and the common bile duct proximal locally shows truncated change.
The extrahepatic bile duct widened, and the left hepatic
intrahepatic bile duct dilatation staggered. Hepatic cirrhosis was noted. A diagnosis of hilar cholangiocarcinoma
(Bismuth Ⅲa type) was made (Figure 1).
The patient underwent right hemihepatectomy with
caudate process lobectomy on February 18 and systematic
lymphadenectomy of the nodes (Figure 2). The lymph
node groups resected en bloc included the anterior pancreaticoduodenal lymph nodes (lymph node station 17 in
the Japanese system), the posterior pancreaticoduodenal
lymph nodes (station 13), nodes in the hepatoduodenal
ligament (stations 12a, 12b and 12c), nodes along the
common hepatic artery (station 8a), and the superior
pyloric node (station 5). Intraoperative frozen pathological examination indicated duct cell carcinoma in the right
hepatic duct and common bile duct. Negative margins
were found on the left hepatic duct and common bile
duct (Figure 3). After removal of the right lobe and the
caudate process, the left hepatic duct and distal common
bile duct end-to-end anastomoses were used for the biliary reconstruction and a biliary stent was placed in the bile
duct. The specific method of the bile duct reconstruction
was as follows: (1) ensure blood supply of the left hepatic
duct and common bile duct resection margin; (2) mobilization of the left liver was performed from the left side
followed by the Kocher maneuver to release the duodenal
descending portion to reduce anastomosis tension; and
(3) single-layer continuous suture was performed for bile
duct reconstruction with 5-0 prolene (Figure 4). Ten days
after the operation, liver function had generally returned
to normal. The patient was discharged favorably without

Figure 2 Right hemihepatectomy with caudate process lobectomy and
systematic lymphadenectomy of the nodes.

are considered to be particularly important for curative
resection of hilar cholangiocarcinoma[6], bile ducts should
be dissected longitudinally as far from the tumor as possible to ensure curative resection[7]. For biliary reconstruction after resection, almost all surgeons use Roux-en-Y
hepaticojejunostomy[1-7]. Following curative resection
of a tumor, if there is still sufficient tissue available for
remodeling the normal biliary structure, should hepatic
duct and common bile duct one stage anastomosis be
considered? We report a case of performing duct-to-duct
biliary one stage reconstruction for biliary reconstruction
after radical resection of Bismuth Ⅲa hilar cholangiocarcinoma. Evidence for tumor recurrence was not found
after an 18 mo follow-up.

CASE REPORT
The patient, a 58-year old female, was admitted to the
hospital on February 15, 2011 because of “paroxysmal
right upper quadrant pain for one week”. Admission
examination: body skin and sclera are slightly yellow; the
whole abdomen is soft, with no tenderness, no rebound
tenderness and no mass; and no other symptoms are noted. Liver function: Glutamic-pyvuvic-transaminase 213
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A

Figure 5 Evidence for tumor recurrence was not found in an magnetic
resonance cholangiopancreatograph scan (A, B) 18 mo after operation.

Figure 4 After the radical resection of hilar cholangiocarcinoma, duct-toduct anastomosis was performed using continuous 5-0 polydioxanone
sutures (arrow), with a biliary stent in the bile duct.

Studies suggest that the invasion longitude of hilar
cholangiocarcinoma along the bile duct varies significantly, with distances ranging from a few millimeters to several centimeters[9], with variations related to bile duct cancer
type, degree of differentiation, and other factors. A positive bile duct resection margin not only correlates with
higher local recurrence rate after surgery but is also an independent risk factor for poor prognosis of hilar cholangiocarcinoma; furthermore, its role is similar to a positive
lymph node[10]. Unfortunately, preoperative procedures
such as CT or MRCP, and even intraoperative exploration,
cannot conclusively determine bile duct involvement. At
present, intraoperative frozen pathological examination
of bile duct resection margins is an important method
to determine if a clean bile duct resection margin was
achieved. For cases with intraoperative local excision of
bile duct and a frozen pathological examination indicating
a negative resection, it may be unnecessary to expand the
scope of the bile duct resection and perform the routine
Roux-en-Y hepaticojejunostomy. If there is still sufficient
tissue available for remodeling the normal biliary structure after the tumor R0 resection, should hepatic duct and
common bile duct one stage anastomosis be considered?
In addition, performing the skeletonization of the hepatoduodenal ligament in carcinoma of the gallbladder or
intrahepatic cholangiocarcinoma does not require the expense of the extrahepatic bile duct to reduce the difficulty
of operation and improve the quality of skeletonization.
The current practice of unconditional selection of the
Roux-en-Y hepaticojejunostomy to reconstruct the biliary
tract for hilar cholangiocarcinoma requires further reflection and research. Duct-to-duct anastomosis is currently
a favorable method to reconstruct the biliary tract, even
in live donor liver transplantation[11,12]. Technically easier
manipulation and the preservation of physiologic bilioenteric continuity are two main advantages of duct-toduct anastomosis over Roux-en-Y hepaticojejunostomy.
Furthermore, following Roux-en-Y hepaticojejunostomy,
the loss of the normal biliary tract and the digestive tract
anatomical structures makes anastomotic stenosis or
stone formation relatively complicated to address using
minimally invasive endoscopic retrograde cholangiopancreatography and other treatments. These complications represent clinical issues that need to be considered.

biliary fistula 2 wk later. Postoperative pathology indicated
hilar bile duct adenocarcinoma grade Ⅱ involving the right
hepatic duct. A 2 cm diameter tumor was found with invasion to the fibrous muscular layer and outer connective
tissue. The common bile duct and the left hepatic duct
resection margin was negative. The tumor-free margin of
the left duct was approximately 5 mm in the final postoperative pathological assessment. No regional lymph
node metastasis was observed in a total of 19 dissected
nodes. Consequently, the tumor was staged according to
the American Joint Commission on Cancer staging as
T2N0M0. No evidence of tumor recurrence was found
using MRCP scans 18 mo post-operation (Figure 5).

DISCUSSION
Surgical radical resection currently remains the only effective method that increases long-term survival for treating patients with hilar cholangiocarcinoma[8]. The hilar
cholangiocarcinoma surgical approach is complex and
diverse; however, for biliary reconstruction after resection, almost all surgeons use the biliary-enteric Rouxen-Y anastomosis method. The Roux-en-Y hepaticojejunostomy is primarily preferred for the following reasons:
(1) it is imperative to remove as much of the bile duct as
possible to ensure that the bile duct resection margin is
negative; (2) removal of the common bile duct simplifies the hepatoduodenal ligament lymphadenectomy,
reduces the difficulty of lymphadenectomy and generally
improves its quality; and (3) the lower tension of Rouxen-Y hepaticojejunostomy reduces the occurrence of
postoperative biliary fistula. However, performing ductto-duct biliary reconstruction in hilar cholangiocarcinoma
can simplify the complex digestive tract reconstruction
process required in the traditional Roux-en-Y hepaticojejunostomy because it requires less radical alteration to
normal gastrointestinal physiology, reduces some postoperative complications, and can simplify the treatment
of complications. The faster anastomotic procedure in
duct-to-duct may be another advantage over Roux-en-Y
hepaticojejunostomy.
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Therefore, we believe that in the case of intraoperative
frozen pathology indicating a negative bile duct resection
margin, it is unnecessary to expand the removal of bile
duct. For cases with a lesser degree of bile duct resection,
duct-to-duct anastomosis of the bile duct should be considered. Provided that the blood supply of the bile duct
stump is adequate, performing end-to-end tension-free
anastomosis is the most effective way to ensure the anastomosis is secure, which can reduce the occurrence of the
postoperative biliary fistula.
In conclusion, duct-to-duct biliary reconstruction
may be a better option for bile duct reconstruction after
R0 resection of hilar cholangiocarcinoma when sufficient
bile duct remains for remodeling the normal biliary structure. However, the precise candidates for duct-to-duct
anastomosis are difficult to define and still require further
investigation.
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INTRODUCTION
A bezoar is an intragastric mass consisting of accumulated ingested material. Phytobezoars, the most common
type of bezoar, are masses of indigested vegetable matter including skin, seeds, and fruit and vegetable fiber,
and are most commonly reported in patients who have
had previous gastric surgery[1]. Although normally found
in the stomach, a phytobezoar may pass into the small
bowel. Primary small bowel bezoarsare very rare, but
can form in patients with underlying small bowel disease
such as diverticulum, stricture, or tumor[2]. Phytobezoars
can also develop secondarily if there are areas of sufficient stagnation within a dilated small bowel loop, as
may occur in patients with strictures caused by previous
surgery, Crohn’s disease, or tuberculosis[3].
We encountered a case of small bowel obstruction
by a ‘biliary’ phytobezoar, which was formed in the extrahepatic bile duct and migrated into the small bowel
resulting complete obstruction. Intestinal obstruction
due to bezoars is rare, reportedly constituting only 0.44%
of all small intestinal obstructions[4,5], and there is an
even greater paucity of reports regarding small bowel
obstructions caused by the migration of biliary bezoar.
The first case report of bezoar-induced obstructive jaundice caused by an intradiverticular bezoar was published
by Seryrig et al[6] in 1989, and to date, fewer than 5 cases
of biliary bezoar have been reported in the English language literature[6-9].

Abstract
Phytobezoar is the most common type of bezoar. It
is composed of indigestible vegetable matter and is
usually found in the stomach. Biliary phytobezoar is
extremely rare and difficult to diagnose preoperatively.
The pathogenesis is not clear, and there have been
only a few reports of biliary bezoars associated with
sphincteric impairmentat the ampulla of Vater. Here,
we present a report of biliary bezoar that resulted in
jejunal obstruction. We were unable to identifythe bezoar in the extrahepatic bile duct until it obstructed the
small bowel lumen. To our knowledge, this is the first
report of small bowel obstruction resulting frommigration of a biliary bezoar.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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This report concerns a rare case of biliary bezoar
resulting intestinal obstruction, including imaging and
clinicopathologic details.

DISCUSSION
Phytobezoar is a type of bezoar that consists of remnants of poorly digested food materials. Phytobezoars
are usually reported in patients who have poor mastication, a vegetarian diet, have ingested persimmons, or
have undergone previous gastric surgery and vagotomy
resulting in diminished motility[10-12].
Biliary phytobezoar is extremely rare, and is reported
to develop in patients who have had previous cholecystectomy. In 1995, Lamotte et al[6] were the first to
describe a biliary bezoar, which developed in a patient
15 years after cholecystogastrostomy[13]. In other reports,
including the present case, biliary bezoar shave developed
in patients who have undergone cholecystectomy and
had subsequent formation of choledochoduodenal
fistulas[9]. Thus, development of biliary bezoar seems to
be related to loss of the sphincteric mechanism due to
previous biliary-enteric anastomosis or sphincterotomy,
which allows reflux of undigested vegetable fibers or
food particles from the alimentary tract into the bile
ducts[7]. However, biliary bezoarhas also developed in the
patients without any sphincteric disruption or impairment. Thus, it is conceivable that some vegetable matter
can enter the bile duct through an intact sphincter[7,8].
It is reported that MDCT is the most useful method
for diagnosing of small-bowel bezoars because it is able
to reveal precise details including location, degree, and
features of bezoars[14]. When a patient has a well-defined
round or ovoid mass in the intraluminal space with mottled gas pattern causing small-bowel obstruction, bezoar
should be considered as the cause of obstruction[14]. A
study from France on CT findings that could differentiate small-bowel bezoars from small-bowel feces suggested‘floating fat density debris’, as a CT feature of bezoars, which can be defined in images showing fat-density
debris in a region proximal to the obstruction site with
dilated bowel loops[15]. The definition proposes that this
unusual density arises from the sum of the tissue density
of the debris and the negative density of trapped air.
However, in our case, no such low-density feature was
noted.
MDCT findings for biliary bezoars causing intestinal
obstruction have not been previously reported. A biliary
bezoar entrapped in the small bowel can be confused
with an intraluminal gallstone associated with gallstone
ileus or with other types of bezoars formed within gastrointestinal tract. The Rigler’s radiologic criteria (evidence of an ectopic stone in the intestine, air in the biliary tree and gall bladder, and small-bowel obstruction)
and direct visualization of choledochoduodenal fistula
by MDCT are well known pathognomonic factors for
the diagnosis of the gall stone ileus[16,17]. Although the
present case fulfilled most criteria for the diagnosis of
the gall stone ileus, mottled air densities of intraluminal
mass in transition zone of intestinal obstruction was different from Rigler’s criteria and this finding provided diagnostic clue for the final diagnosis as the bezoar rather
than gall stone.

CASE REPORT
A 72-year-old woman visited the emergency department
with a 3-d history of abdominal pain. She had undergone open cholecystectomy with common bile duct
(CBD) exploration for acute calculus cholecystitis 12
years previously. Since then, she had experienced recurrent episodes of obstructive jaundice and been hospitalized 3 years ago for recurrent pyogenic cholangitis. Multi-detector computed tomography (MDCT) at that time
had shown diffuse and marked bile duct dilatation with
pneumobilia (Figure 1A). Although the extent of dilatation was remarkable, there was no evidence of an obstructive mass within the bile ducts. The patient underwent endoscopic retrograde cholangio-pancreatography
(ERCP), which revealed a choledochoduodenal fistula
(Figure 1B). She was treated with endoscopic nasobiliary
drainage and antibiotics and subsequently discharged after a few days of hospital stay.
A routine MDCT checkup 6 mo after discharge show
ed neither interval changes of the extensive biliary dilatation nor pneumobilia. The choledochoduodenal fistula
was seen, along with a newly visible large mass at the
extrahepatic bile duct with multiple internal air densities
and low attenuation areas resembling impacted food material that was associated with luminal dilatation (Figure
1C). These MDCT features were suggestive of CBD
stone or refluxed food material from the second portion
of the duodenum (Figure 1D).
When the patient presented to the emergency room,
MDCT confirmed small-bowel obstruction and showed
proximal luminal dilatation of the jejunum with focal
wall thickening of the transition zone of the mid-jejunum. In the transition zone, well-defined, thin-walled,
ovoid food remnants were observed, consistent with
bezoars, and these were assumed to be the cause of the
obstruction (Figure 2A and B).
The patient underwent exploratory laparotomy with
enterotomy, and the obstructing mass at the proximal
jejunum was removed. Inflammation-induced segmental wall thickening was observed in the involved small
bowel however, there was no sign of bowel perforation
or ischemia. The resected mass was pathologically confirmed as a biliary bezoar (Figure 2D), and the histological evaluation indicated that theremoved objects were
revealed as fibrinoid materials with some cellular debris.
When we retrospectively reviewed the preoperative
computed tomography (CT) images, we concluded that
the previously noted CBD mass, which was thought
to be refluxed food or a stone, had disappeared. This
mass had apparently migrated along the gastrointestinal
tract until it reached the jejunal loop of the small bowel,
where it resulted in obstruction (Figure 2C). The patient
was discharged 1 wk after surgery without any postoperative complications.
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Figure 1 Development of a biliary phytobezoar in the extrahepatic bile duct. A: Axial portal venous-phase computed tomography (PVP CT) 3 years ago showing diffuse bile duct dilatation (white arrow) with pneumobilia; B: On endoscopic retrograde cholangiopancreatography, there was no abnormal filling defect except
pneumobilia (red arrow) in the dilated extrahepatic bile duct (EHD). A choledochoduodenal fistula (white arrow) in the distal common bile duct which was cannulated
by endoscopy; C and D: Axial PVP CT and its coronal reformatted image at 6-mo follow-up showed a dilated EHD and a newly developed intraductal ovoid mass with
interstitial air (red arrows), as well as the choledochoduodenalfistula (white arrow).
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Figure 2 Migration of the biliary phytobezoar resulting in mechanical obstruction of the jejunum. A and B: Axial portal venous computed tomography and coronal reformatted image at admission showed the migration of the ovoid intraluminal mass (white arrows) with mottled gas pattern to the jejunal loop, as well as a dilated
proximal loop (red arrow) containing air-fluid levels suggestive of obstruction; C: Empty extrahepatic bile duct (white arrow) with extensive residual pneumobilia after
migration of the bezoar; D: Gross specimen and cut surface of the biliary bezoar.
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It is not possible to classify biliary foreign bodies,
including biliary bezoars, in patients who have not had
previous surgery or who do not have a biliary enteric fistula, because the radiologic and macroscopic characteristics of biliary bezoarson MDCT and ERCP resemble
those of bile duct stones[18]. Therefore, it is important to
carefully check for the presence of biloenteric communication and predisposing factors related to bezoar formation ahead of a preoperative diagnosis of a biliary bezoar, because, as noted, most biliary bezoarsare associated
with a previous history of biliary abnormality such as
choledocho or cholecystoduodenal fistula or diverticula
in the walls of the bile ducts and duodenum.
Surgical or laparoscopic excision is the treatment of
choice for small bowel bezoars. The entire gastrointestinal tract must be explored to exclude synchronous bezoars and prevent recurrent bowel obstruction caused by
residual bezoar[3]. Other non-surgical treatment options
include sodium bicarbonate powder, a liquid diet, enzymatic digestion with various agents, endoscopic fragmentation, and oral intake (or endoscopic injection) of ‘CocaCola’[19]. A study using combinations of the cola and the
endoscopic treatment showed a relatively good response
in terms of ability to dissolveor decrease the size of phytobezoars[20].
In conclusion, we have presented a case of small
bowel obstruction caused by biliary phytobezoar. Although it is considered extremely rare, biliary bezoar
can be one of the possible causes of the mechanical
small bowel obstruction in patients with the previously
mentioned predisposing factors. We have presented this
case to promote further awareness of the interesting
phenomenon of biliary bezoar formation associated
with abilo digestive fistula, as well as the possibility of
subsequent small bowel obstruction due tomigration of
the biliary bezoar.
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INTRODUCTION
Emphysematous cholecystitis is a type of acute cholecystitis characterized by the presence of intramural and/or
intraluminal gas that may develop into gangrene or perforation of the gallbladder. The morbidity and mortality
rates of emphysematous cholecystitis are considerable[1].
The disease begins with acute cholecystitis followed by
ischemia or gangrene of the gallbladder wall and an infection caused by gas-producing bacteria.
Emphysematous cholecystitis is an uncommon variant of acute cholecystitis. Emphysematous cholecystitis
occurring in association with a pneumoperitoneum is
very rare. Modini et al[2] reported the 16th case of emphysematous cholecystitis with a pneumoperitoneum in the
English-language literature in 2008. Thereafter, only one
case was reported[3]. We herein report the 18th known
case. What is of much note is that, among these cases,
the finding of macroscopic perforation of the gallbladder was made in only eight patients[4].
This report presents a case of emphysematous cholecystitis causing a pneumoperitoneum with the finding
of macroscopic perforation of the gallbladder.

Abstract
Emphysematous cholecystitis is a rare variant of acute
cholecystitis with a high mortality rate. The combination of emphysematous cholecystitis and pneumoperitoneum is also rare. We herein describe a case of
emphysematous cholecystitis with massive gas in the
abdominal cavity. A 77-year-old male presented with
epigastric pain and lassitude lasting for one week. A
computed tomography scan demonstrated massive gas
in the abdominal cavity. Gas was also detectable inside
the gallbladder. Massive ascites as well as a pleural
effusion were also detected. Under the diagnosis of
perforation of the digestive tract, we performed emergency surgery. Beyond our expectations, the perforation site was not in the alimentary tract, but rather in
the gallbladder. We then diagnosed the patient with
emphysematous cholecystitis with perforation, and
performed cholecystectomy. A pathological examination of the resected gallbladder revealed necrosis in
the mucosa and thinning of the wall. Cultures of the
ascites detected Clostridium perfringens , a gas-producing microorganism.

CASE REPORT
A 77-year-old male was transported to our hospital in
September 2011 because he was found falling down in
his home with epigastric pain and lassitude lasting for
one week. There was nothing particular in the patient’s
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Figure 1 Computed tomography scan (axial axis). A: Demonstrating massive gas in the abdominal cavity; B: Demonstrating gas inside the gallbladder; C, D: Demonstrating massive ascites as well as a pleural effusion.

A

Plain abdominal radiography showed the presence of
intestinal gas. A computed tomography (CT) scan demonstrated massive gas in the abdominal cavity (Figure 1).
Gas was also detectable inside the gallbladder (Figures 1B
and 2). Massive ascites as well as a pleural effusion were
also detected (Figure 1C and D). Under the diagnosis of
perforation of the digestive tract, emergency surgery was
performed. In the abdominal cavity, there was massive
yellow-brown purulent ascites that did not include any
saburra. Contrary to our expectations, the perforation
site was not in the alimentary tract, but rather in the gallbladder (Figure 3). We therefore diagnosed the patient to
have emphysematous cholecystitis with perforation, and
performed cholecystectomy. No gallstones were detected
in the gallbladder. Tazobactam/piperacillin was given preand post-operation. The patient’s postoperative course
was uneventful, and he was discharged healthy 28 d after undergoing surgery. Cultures of the ascites detected
Clostridium perfringens. A pathological examination of the
resected gallbladder revealed necrosis in the mucosa and
thinning of the wall.

B

Figure 2 Computed tomography scan clearly demonstrated a massive
collection of gas inside the gallbladder. A: The coronal axis; B: Sagittal axis.

history. His vital signs were as follows: pulse: 115 beats/
min, blood pressure: 151/86 mmHg, respirations: 36
breaths/min, saturation: 92% on room air, and temperature: 37.7 ℃. The patient’s abdomen was distended, and
there was local tenderness in the upper abdomen without
muscular defense. A laboratory examination showed the
following values: leukocyte count: 16.6 × 103/μL, hemoglobin: 14.4 g/dL, hematocrit: 42.4%, platelet count: 16.5
×104/μL; serum values: sodium: 130 mEq/L, potassium:
3.8 mEq/L, blood urea nitrogen: 88 mg/dL, creatinine:
3.6 mg/dL, alkaline phosphatase: 251 U/L, lactic dehydrogenase: 371 U/L, aspirate aminotransferase: 32 U/L,
alanine aminotransferase: 25 U/L, total bilirubin: 0.4 mg/
dL, γ-glutamyl trans ferase: 28 U/L, glucose: 207 mg/dL.
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DISCUSSION
Emphysematous cholecystitis is a type of acute cholecystitis characterized by the presence of gas in the gallbladder wall. The disease begins with acute cholecystitis
followed by ischemia or gangrene of the gallbladder wall
and infection caused by gas-producing bacteria. Whereas
the mortality rate of uncomplicated acute cholecystitis is
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did not diagnose the patient with emphysematous cholecystitis preoperatively due to the huge amounts of gas
in the abdominal cavity. Compared with previous cases,
the amount of gas in our case was very large, thus suggesting not an acute stage, but a sub-acute stage and
continuous infection with gas-producing bacteria. If the
correct diagnosis could be done preoperatively, laparoscopic surgery may be the alternative treatment.
The bacteria most frequently cultured in this setting
include anaerobes, such as Clostridia welchii or Clostridia
perfringens. The bacteria second most frequently cultured
include aerobes, such as Escherichia coli[5]. In our case, cultures of the ascites detected Clostridium perfringens. Zeebregts et al[4] reported that, in six of 14 cases, Clostridium
perfringens was detected on cultures.
In conclusion, we herein reported a case presenting
with a very large amount of gas in the abdominal cavity due to gallbladder perforation. We first suspected
the possibility of upper gastrointestinal perforation and
performed emergency surgery. However, we found a
perforation not in the gastrointestinal tract, but rather in
the gallbladder. Pneumoperitoneums are nearly always
due to perforation of the gastrointestinal tract, however,
although unusual, they may also be caused by emphysematous cholecystitis.

Figure 3 An 8 mm hole in the gallbladder was detected (arrow).

approximately 1.4%, that of acute emphysematous cholecystitis is 15%-20% due to the increased incidence of
gallbladder wall gangrene and perforation[5]. Therefore,
prompt diagnosis and treatment are essential. The most
common symptoms are right upper quadrant pain, lowgrade fever, nausea and vomiting. Peritoneal signs may
be present, and masses in the right upper quadrant may
be palpated in as many as half of patients. CT scanning
is the most sensitive test for detecting emphysematous
cholecystitis. The presence of gas within the gallbladder
wall and lumen is easily confirmed on CT scans.
Emphysematous cholecystitis is more common in
males than females (7:3), and 40% of affected patients
have diabetes mellitus. In our case, there was no history
of diabetes mellitus. After the operation, his blood sugar
was decreased down to a normal level, and HbA1c was
within normal range.
The presence of a concomitant pneumoperitoneum,
which may occur following gallbladder perforation, is
rarely found. Most patients with a concomitant pneumoperitoneum are in unstable condition. Therefore, the
first choice of treatment in such cases is emergency exploratory laparotomy, followed by cholecystectomy, under a correct intraoperative diagnosis. Another method
of treatment, involves initial percutaneous cholecystostomy with a strict intravenous antibiotics regimen, followed by subsequent cholecystectomy during a second
stage[4]. In severely ill patients in particular, percutaneous
cholecystostomy with broad-spectrum antibiotics may
be an alternative choice of treatment[5]. In our case, we
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INTRODUCTION
A hemocholecyst (HC) is a clot-filled gallbladder caused
by bleeding into its lumen. As a cause of hemobilia,
HC is rarely reported with a variety of etiology including trauma [1], iatrogenic manipulation [2,3], gallbladder
tumor[4,5], cholecystitis[6] and ruptured cystic artery aneurysm[7]. Hematological disorders such as hemophilia are
also implicated in some cases[8,9]. Here, we report a rare
case of obstructive jaundice and melena caused by HC.
Though abdominal ultrasonography (US), computed tomography (CT) and magnetic resonance imaging (MRI)
have proved to be highly accurate methods for evaluating gallbladder disorders, a definitive diagnosis cannot be
established preoperatively. In addition, our patient had
not experienced abdominal trauma, and had no history
of obvious bleeding disorders.

Abstract
A hemocholecyst (HC) is a clot-filled gallbladder caused
by bleeding into its lumen. Obstructive jaundice caused
by the compression of HC to the hilar biliary tract is
likely to be misdiagnosed as cholangiocarcinoma and
is extremely rare. We herein report a case of obstructive jaundice and melena caused by HC. A 57-yearold male patient presented with right upper quadrant
pain associated with icteric sclera and melena was
suspiciously diagnosed as having malignant cholangiocarcinmoa by abdominal ultrasonography, computed
tomography and magnetic resonance imaging. Laparotomy found a hematoma in the gallbladder. The hematoma spread to the left hepatic lobe forming an exogenous mass which compressed the hilar biliary tract.
Radical cholecystectomy and bile duct exploration with
T-tube drainage were performed. Histopathological
examination revealed massive necrosis of the gallbladder mucosa with inflammatory cells infiltration as well
as intraluminal hematoma formation. One month after
operation, a T-tube cholangiography revealed a normal
biliary tree. We suggest that HC should be considered
in patients with obstructive jaundice and melena after
common causes are ruled out.

WCCR|www.wjgnet.com

CASE REPORT
A 57-year-old man presented at our emergency department with the right upper quadrant pain with icteric
sclera for seven days, and melena for two days. The
pain was dull in character, sudden in onset, and did
not radiate to the back. It was not aggravated by food
intake or related to movement. The patient had no history of abdominal trauma or peptic ulcer with bleeding.
On admission, the patient was febrile with right upper
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Figure 1 Preoperative imaging findings. A: Ultrasonography revealed a mass with heterogenous echo at the gallbladder region (arrows); B: Computed tomography
(CT) showed thickening of the fundus and body of gallbladder wall (arrow); C: CT showed a mass with high-density shadow located at the gallbladder neck without
clear demarcation from the left hepatic lobe (arrows); D: Magnetic resonance imaging (MRI) showed a mass located at the gallbladder neck and left hepatic lobe (arrows); E: MRI showed slight dilation of intrahepatic ducts and an obscure image of hilar biliary tract (arrow).

quadrant tenderness, rebound tenderness, slight muscular rigidity and a positive Murphy’s sign. Laboratory
examinations revealed abnormal hepatic enzyme levels:
aspartate aminotransferase 145 U/L (normal, 5-34 U/L),
alanine aminotransferase 95 U/L (normal, 0-40 U/L),
increased total bilirubin 135.5 μmol/L (normal, 3.4-20.5
μmol/L) and increased alkaline phosphatase 240 U/L
(normal, 40-150 U/L). The patient had leukocytosis (14
200/μL), with decreased hemogram (hemoglobin, 8.9
g/dL; hematocrit, 32.7%), but normal platelet count
(242 × 103/μL). However, prothrombin time and partial
thromboplastin time were both normal. Serum amylase
and lipase levels were also within normal limits. Tumor
markers including alpha foetoprotein, carcinoembryonic
antigen and carbohydrate antigen were also negative.
Ultrasound of the abdomen revealed a mass with heterogenous echo at the gallbladder region (Figure 1A). CT
showed thickening of the gallbladder fundus and body
wall (Figure 1B) and a mass with high-density shadow
located at the gallbladder neck without clear demarcation
from the left hepatic lobe (Figure 1C). MRI showed a
mass located at the gallbladder neck and left hepatic lobe
(Figure 1D) with slight dilation of intrahepatic ducts and
an obscure image of hilar biliary tract (Figure 1E). Gastrointestinal tract endoscopic study found no common
causes of melena such as malignancy, ischemic colitis,
etc. Initial diagnosis of malignant cholangiocarcinoma
was made. He was treated with antibiotics, hemostatics
and fluid supplement before transferred to the operat-

WCCR|www.wjgnet.com

ing room for exploratory laparotomy. On exploration,
a hematoma was found in the neck-side lumen of the
gallbladder. The hematoma spread to the left hepatic
lobe forming an exogenous mass which compressed the
hilar biliary tract (Figure 2). Cholecystectomy and bile
duct exploration with T tube drainage were performed.
Histopathology revealed massive necrosis of the gallbladder mucosa with inflammatory cell infiltration as well
as intraluminal hematoma formation. The patient was
discharged on the 7th postoperative day in a stable condition. One month after operation, a T-tube cholangiography revealed a normal biliary tree (Figure 3).

DISCUSSION
Hemorrhagic cholecystitis is an extremely rare cause of
hemobilia. Up to now, only three cases of hemobilia
which was clearly attributable to acalculous cholecystitis, have been reported by Shah et al[10] and Ellington et
al[11]. Our patient is the 4th reported case. We think that
acalculous cholecystitis may cause hemorrhage through
mucosal necrosis and ulceration with erosion into one or
more vessels in this patient.
Hemobilia classically presents as biliary colic pain,
jaundice and gastrointestinal tract bleeding. However, the
clinical presentation varies. Depending on the amount
and rate of bleeding, blood may clot in various locations.
If the blood does not clot in the biliary tract, hematemesis or melena may occur. If blood clots within the bile
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Figure 2 Schema of the hematoma found at the neck of the gallbladder
during operation. The arrow indicates hematoma.

Figure 3 T-tube cholangiography revealed a normal biliary tree after operation.

duct, it may cause obstructive jaundice or pancreatitis. It
was unusual in this patient that jaundice was not caused
by blood clots within the bile duct, but resulted from the
compression of the HC to the hilar biliary tract.
Our patient did not present with melena as a primary
symptom. He had symptoms, signs, and laboratory studies that suggested choledocholithiasis and cholangitis.
He developed melena only on the 5th day. The preoperative diagnosis of gallbladder hematoma is very difficult,
or even impossible, to make in the absence of a history
of trauma or bleeding diatheses. Preoperative US, CT
and MRI are main techniques for diagnosing gallbladder
diseases. Although the US and CT findings of gallbladder hematoma might not be exactly the same as those of
gallbladder carcinoma or invasive hilar cholangiocarcinoma, a definitive diagnosis often cannot be made confidently. MRI is useful for differential diagnosis. It was
reported that hematomas are similar in signal intensity
to skeletal muscle on T1-weighted imaging, with conversion to marked hypointensity on T2-weighted imaging[8].
The hematoma in our patient was not confined to the
gallbladder but spread to the left hepatic lobe forming
an exogenous mass which compressed the hilar biliary
tract, thus making the diagnosis even more difficult. All
preoperative imaging studies gave an impression of a
highly suspected cholangiocarcinoma with invasion to
the gallbladder neck and left hepatic lobe. In our case,
cholangiocarcinoma could not be ruled out. Therefore,
the correct diagnosis could only be made through dynamic image observation, aggregate analysis and resolute
operation exploration.
In conclusion, we suggest that HC should be considered in patients with obstructive jaundice and melena
after common causes are ruled out.
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Core tip: Small choledochocele is a rare congenital malformation associated with non-specific symptoms and a
delay in diagnosis. The coexistence of choledochocele
and pancreas divisum is extremely rare with only two
cases reported in literature. In both cases magnetic
resonance cholangiopancreatography (MRCP) failed
to diagnose any biliary or pancreatic abnormality. We
report a case of a 42-year-old male with symptomatic
choledochocele and incidental pancreas divisum diagnosed with MRCP.
Original sources: Patidar Y , Agarwal N, Gupta S, Arora A,
Mukund A, Rajesh S. Choledochocele with pancreas divisum: A
rare co-occurrence diagnosed on magnetic resonance cholangiopancreatography. World J Radiol 2013; 5(7): 264-266 Available
from: URL: http://www.wjgnet.com/1949-8470/full/v5/i7/264.
htm DOI: http://dx.doi.org/10.4329/wjr.v5.i7.264

Abstract
We report a case of a 42-year-old male with symptomatic choledochocele and incidental pancreas divisum
diagnosed with magnetic resonance cholangiopancreatography (MRCP). Small choledochocele is rare
congenital malformation associated with non-specific
symptoms and a delay in diagnosis. The coexistence
of choledochocele and pancreas divisum is extremely
rare with only two case reports published in literature.
In both cases MRCP failed to diagnose any biliary or
pancreatic abnormality. This case suggests that the
patients with recurrent abdominal pain and pancreas
divisum should not be presumed to be suffering from
pancreatitis. Careful evaluated for additional anomalies
in the biliary tree should be sought for refractory symptoms. MRCP is a useful one-stop-shop for diagnosing
pancreatic and biliary ductal anomalies.

INTRODUCTION
Choledochocele is a rare congenital malformation associated with non-specific symptoms which may result in a
delay in diagnosis. The coexistence of choledochocele and
pancreas divisum is extremely rare with only two cases
reported in literature. In both cases magnetic resonance
cholangiopancreatography (MRCP) failed to diagnose any
biliary or pancreatic abnormality. We report a case of a
42-year-old male with symptomatic choledochocele and
incidental pancreas divisum diagnosed with MRCP.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT
A 42-year-old male presented with recurrent upper abdominal pain following an uneventful cholecystectomy

Key words: Choledochocele; Pancreas divisum; Magnetic resonance cholangiopan-creatography; Pancreatic
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A

Figure 1 Choledochocele and associated pancreas divisum. A: Magnetic resonance cholangiopancreatography
showing the cystic dilatation of the terminal portion of the
common bile duct (white arrow) in the setting of pancreas
divisum (dashed arrow); B: Transverse view, white arrow indicates the common bile duct.

B

one year ago. Epigastric pain typically developed after a
meal and gradually abated within a few hours. The blood
count was within normal limits. The liver function tests
revealed slight elevation of gamma-glutamyl transferase.
The serum amylase and lipase levels were not elevated
and upper gastrointestinal tract endoscopy was normal.
A MRCP study revealed cystic dilatation of the terminal
portion of the distal common bile duct. In addition, the
pancreas was seen to drain predominantly through the
duct of Santorini into the minor papilla (Figure 1). A
diagnosis of choledochocele (type Ⅲb) with pancreas
divisum was made. In our case, pancreas divisum was an
incidental finding and not the cause of abdominal pain, as
the patient had no documented laboratory or radiological
evidence of pancreatitis during any of the previous episodes or the present hospital stay. The patient was advised
intervention but he refused and was lost to follow-up.

choledochal cyst, and its lining is most commonly the
duodenal mucosa which suggests that choledochoceles
not only have features of the pancreaticobiliarysystem,
but also those of the duodenum[3].
A choledochocele have been classified as a subtype
(type Ⅲ) of choledochal cysts by Todani et al[6]. They
are characterized by cystic ectasia of the intraduodenal
portion of the common bile duct. Choledochoceles are
further classified as type ⅢA (cystic dilatation of the
common channel), type ⅢB (cystic dilatation of the
intramural bile duct with a common pancreaticobiliary
channel) and type ⅢC (cystic dilatation of the intramural
bile duct opening into the duodenum separately from the
pancreatic duct[8].
Intermittent episodes of upper abdominal pain represent the most common clinical presentation of choledochocele[6]. Acute pancreatitis with hyperamylasemia
is occasionally present, as is obstructive jaundice. The
diagnosis is easily missed unless a high index of suspicion
of the entity exists and full investigation is carried out.
Unlike the present case, all previously reported cases
had clinical and laboratory evidence of pancreatitis. Although endoscopic retrograde cholangiopancreatography
(ERCP) has long been regarded as the gold standard for
diagnosing choledochal cysts and evaluating anomalous
pancreatobiliary junction, over the past ten years multiple
studies have shown MRCP to be just as sensitive, if not
more, than conventional cholangiography[9].
Complications include secondary biliary cirrhosis,
spontaneous rupture of the cyst and cholangiocarcinoma[10,11]. Choledochoceles may be drained or resected
endoscopically. Surveillance for dysplasia should be considered for lesions that are not resected.
In conclusion, patients with recurrent abdominal pain
and pancreas divisum should not be presumed to be suffering from pancreatitis. Careful evaluation for additional
anomalies in the biliary tree should be sought for refractory symptoms. MRCP is a useful one-stop-shop for diagnosing pancreatic and biliary ductal anomalies as demonstrated in this case report.

DISCUSSION
Although the co-existence of choledochal cysts and pancreas divisum has been described in a few case reports[1,2],
association of choledochocele with pancreas divisum is
extremely rare with only two published case report[3,4].
Pancreas divisum occurs due to failure of the ventral and
dorsal pancreatic ducts to fuse during embryogenesis[5].
The exocrine secretions are preferentially drained into
the minor papilla through the dorsal duct and duct of
Santorini. Impedance to the flow of pancreatic secretions through a relatively narrow minor papilla results in
increased intraductal pressure which is hypothesised to
cause recurrent pancreatitis[5]. On the other hand, one
of the causes of choledochal cysts is suggested to be the
reflux of pancreatic enzymes into the proximal biliary
system because of the anomalous arrangement of the
pancreaticobiliary ductal system[6]. Although the fusion of
pancreatic buds and development of the pancreaticobiliary system occurs during the same period of embryological development, a choledochocele is usually not associated with anomalies of the pancreaticobiliary system[7]. A
choledochocele is believed to represent a simple diverticulum occurring between the ampullary and common duct
components of the sphincter or a congenital duodenal
duplication that arises in that region[7]. Also, the pathology of choledochocele is different from other forms of
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INTRODUCTION
The use of biliary stents was introduced in the late 1970s,
and since then endoscopic and percutaneous insertion
of biliary stents is the treatment of choice as a palliative
measure for patients suffering from obstructive jaundice
secondary to unresectable malignant hepatobiliary tract
tumors and to relieve obstruction of the bile ducts secondary to benign stricture or choledocholitheiasis[1,2].
Biliary stents however are not without complications.
The complication rate ranges between 8% and 10%, with
a mortality rate below 1%[3-5]. Complications specific to
the stents include migration, occlusion, and intestinal
perforation. Migration of endoscopically placed biliary
stents is a well-recognized complication of endoscopic
retrograde cholangiopancreatography (ERCP). Serious
complications can result from stent migration but fortunately less than 1% of migrated stents cause intestinal
perforation. Of those that do perforate the bowel, the
vast majority occur in the duodenum [5-7]. There have
been several case reports of intestinal perforation distal
to the duodenum including the small intestines, cecum,
right side of colon and sigmoid colon[8-15]. Although the
majority of migrated stents pass spontaneously or can be
retrieved using endoscopy and fluoroscopy, few of them
can cause biliary peritonitis necessitating an emergency
laparotomy. This report describes an unusual case of
biliary stent migration where part of the stent remained
in the common bile duct and the rest perforated the

Abstract
Migration of endoscopically placed biliary stents is a
well-recognized complication of endoscopic retrograde
cholangiopancreatography. Less than 1% of migrated
stents however cause intestinal perforation. We present a case of a migrated biliary stent that resulted in
duodenal perforation and biliary peritonitis.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Biliary stents; Migration; Duodenal perforation; Biliary peritonitis
Core tip: Biliary stent migration complicated by duodenal perforation is rare and should be included in
the differential diagnosis of those presenting with
abdominal pain after endoscopic retrograde cholangiopancreatography with stent placement and physicians
caring for these patients should be aware of such
complication. To reduce the chance of stent migration,
endoscopists should assess for the size and shape of
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A

sounds. Cellular blood count showed leucocytosis 21.56
× 109 /L, Hb 14 g/dL, Platelets 368 × 109 /L. Liver panel showed total bilirubin 74.65 μmol/L, direct bilirubin
35 μmol/L, alkaline phosphatase 269 U/L, γ-glutamyl
transpeptidase 417 U/L, alanine aminotransaminase 50
U/L, aspartate aminotransferase 73 U/L. Abdominal
X-ray showed an abnormal position of the biliary stent
highly suspicious of distal migration with markedly dilated left colon segment (Figure 2). Urgent abdominal CTscan was done which confirmed the inferior migration of
the biliary stent causing perforation of the second part
of duodenum, with protrusion of the stent into the peritoneal cavity causing biliary peritonitis (Figure 3). He was
covered with antibiotics and underwent an urgent laparotomy which showed the stent penetrating the second
part of duodenum and draining bile into the peritoneal
cavity causing biliary peritonitis (Figure 4). The perforation was closed and the closure was reinforced using an
omental patch. Postoperatively, he did well and was discharged on the 12th postoperative day.

B

Figure 1 Endoscopic retrograde cholangiopancreatography which
showed dilated common bile duct (A) and intra hepatic biliary radicles dilation (B) followed by insertion of 10 Fr × 10 cm endobiliary plastic stent.

A

B

DISCUSSION
In 1980 Soehendra et al[16] introduced transpapillary biliary drainage using plastic biliary stent. Since then biliary
stents are often used for the treatment of benign obstructive biliary disease. Biliary stents nevertheless causes
serious complications and one of these is stent migration
which occurs in up to 10% of patients[2-4]. This is more
so in those with benign pathology without severe stenosis of the bile duct or papilla. Malignant strictures, larger
diameter stents, and short stents are known to be associated with proximal biliary stent migration. Stent related
factors such as the type of stent, length and caliber of
the stent offer potential avenues to minimize the risk of
migration. The presence of previous abdominal surgeries is an important factor for endoscopists to ascertain
the location of a migrated stent. Fortunately, most of
these stents can be retrieved using endoscopy and if the
stent migrates to the intestines, then 43% pass spontaneously[4,5]. Arhan et al[5] in a review of 204 plastic biliary
stents for benign biliary disease reported a migration rate
of 13.4% with an equal proportion of stents found in
the proximal and distal gastrointestinal tract. All of the
migrated stents were retrieved without complication. This
however is not the case always and occasionally biliary
stents impact and perforate the intestines, usually in the
fixed parts namely the duodenum and right side of the
colon or in other fixed areas of the intestines because of
adhesions due to a previous operation. There are also reports of biliary stents causing bowel perforation through
bowel loops incarcerated in a hernial sac, in duodenal
diverticula, in a colon diverticulum and also in healthy
sigmoid colon[8-10,14,15].
Biliary stent migration is not unusual and may result
in intramural or transmural intestinal perforation. The
perforation can be retroperitoneal in duodenal perforation causing bilioma or the perforation can be intra-

Figure 2 Abdominal X-rays showing an abnormal position of the biliary
stent highly suspicious of distal migration with free air (A) and markedly
dilated left side of colon and retained fecal material (B).

duodenum causing biliary peritonitis.

CASE REPORT
A 51-year-old male presented to the emergency department complaining of severe abdominal pain, constipation, vomiting and progressive jaundice over a period of
3 d. He underwent an abdominal ultrasound and computed tomography (CT) scan which showed distended
gallbladder with no stones, dilated common bile duct
up to 17.5 mm with a 9 mm stone in the distal common
bile duct (CBD) and intra hepatic biliary radicles dilation.
He underwent an ERCP in his primary hospital which
failed due to an abnormal anatomy as reported. A second
ERCP two weeks prior to his presentation was technically difficult, prolonged with a lot of manipulation and
maneuvers to gain a biliary access. Sphinecterotomy was
done and there was a suspicious distal biliary stricture
for which controlled radial expansion balloon dilation up
to 15 mm was done followed by insertion of 10 French,
10 cm long endobiliary plastic stent (Figure 1). At the
time of presentation to our hospital, he was ill looking,
in pain, deeply jaundiced. His temperature was 37.3 ℃,
blood pressure 122/60 mmHg, and pulse 120 per minute.
Abdominal examination showing distended abdomen
with diffuse tenderness and rigidity, and sluggish bowel
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Figure 4 Intraoperative photograph
showing the stent perforating the
duodenum and protruding into the
peritoneal cavity.

Figure 3 Computed tomography-scan of the abdomen which confirmed
the inferior migration of the biliary stent causing perforation of the second
part of duodenum, with protrution of the stent into the peritoneal cavity
causing biliary peritonitis.

the duodenal wall causing tissue necrosis and perforation. Curved (Amesterdam) stent or a double pigtail
biliary stent may be associated with less migration and
perforation.

peritoneal leading to biliary peritonitis[13,17]. Our case is
unique as the stent was found partly in the biliary duct
and the rest perforated the duodenum causing bile leak
with total bile diversion into the peritoneal cavity and
biliary peritonitis. In these patients there are signs of
peritonitis and radiological images will show the stent
outside the intestinal wall. Ang et al[18] described a case of
duodenocolic fistula caused by a stent and Rosés et al[17]
described the case of a plastic stent perforating the duodenal wall causing a retroperitoneal duodenal perforation
and bilioma. Figueiras et al[19] reported a colocutaneous
fistula secondary to the migration of a biliary stent.
The majority of migrating biliary stents pass spontaneously but whenever a perforation is suspected, operative extraction is the treatment of choice. There is a
report stressing the successful endoscopic extraction of
the migrating stent and clip placement in the duodenal
perforation[17]. This was however in a patient with a biliary stent causing a localized retroperitoneal duodenal
perforation and bilioma. Others have reported the successful percutaneous extraction of migrating biliary
stents[20]. In our case, the perforation was in the peritoneal cavity and part of the stent was still in the biliary
ducts causing biliary diversion into the peritoneal cavity
and although percutaneous retrieval of the stent was
possible, the fact that the patient was already having biliary peritonitis made operative extraction and closure of
duodenal perforation the appropriate choice.
In conclusion, biliary stent migration complicated by
duodenal perforation is rare and should be included in
the differential diagnosis of those presenting with abdominal pain after ERCP with stent placement and physicians caring for these patients should be aware of such
complication. Radiologically, it is possible to locate the
site of stent migration and perforation and in the presence of peritonitis, surgery is the treatment of choice.
To reduce the chance of stent migration, endoscopists
should assess for the size and shape of the stent in each
patient. A straight biliary stent may migrate since there
is nothing to hold it in place, even though there are side
flaps. Inappropriately long stent may exert pressure on
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DIGESTIVE SYSTEM DISEASES

Pseudoachalasia: A peculiar case report and review of the
literature
Salvatore Maria Antonio Campo, Angelo Zullo, Chiara Maria Scandavini, Barbara Frezza, Paola Cerro,
Genoveffa Balducci
wall extending for 7 cm and a dilated ascending thoracic aorta with no presence of the inferior vena cava,
with an enlarged azygos as the source of vascular compression of esophagus. Moreover, cardia involvement
from diffuse signet ring cell carcinoma of the gastric
angulus was also recognized as the cause of dysphagia.
The cancer was not suitable for a surgical approach in
an old patient with cardiovascular comorbidities and
support therapy was started. In our ambulatory series,
pseudoachalasia was eventually diagnosed in 4.7% of
234 consecutive patients with esophageal manometric
finding suggestive of achalasia. We also reviewed cases
in the literature and aimed to evaluate the reported
causes of pseudoachalasia.
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Core tip: Typical esophageal dysmotility can be observed in pseudoachalasia, a secondary form of achalasia mostly due to cancer or even benign tumors, postoperative complications or paraneoplastic syndromes.
Dysphagia is frequently observed in subjects with
pseudoachalasia. We describe a peculiar case where
dysphagia could be due to a vascular compression of
the esophagus rather than involvement of the esophagus at the gastro-esophageal junction from gastric neoplasia. The less invasive therapeutic option should be
proposed in an old patient. The reviews of our cases of
pseudoachalasia and the literature are included.

Abstract
Pseudoachalasia is a rare secondary achalasia, which
accounts for only a small subgroup of patients. We
describe a 77-year-old woman with recent onset of
dysphagia and typical esophageal manometric findings
of achalasia. Moreover, esophageal manometric findings of vascular compression at 36 cm from the nose
were associated with dysphagia. An upper endoscopy
showed the absence of lesions both in the esophagus
and gastro-esophageal junction, whilst a 15-mm ulcer
on the gastric angulus was detected. The gastric ulcer
resulted in being a diffuse signet ring cell carcinoma at
histology, suggesting pseudoachalasia. An abdominal
computed tomography scan showed an irregular concentric thickening of the gastro-esophageal junction
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cyclic pressure spikes with a frequency of 60-100/min is
observed[17]. This segment of vascular compression was
also assessed for evidence of relaxation to resting intraesophageal pressure in response to wet swallows.
In detail, manometric findings were typical of achalasia with LES pressure of 38 mmHg (range of normal
values between 10 mmHg and 30 mmHg), decreased
LES relaxation and the absence of peristalsis with simultaneous contractions in the esophageal body. Moreover,
elevated intra-esophageal resting pressure of 22 mmHg
at 36 cm from the nose with superimposed cyclic pressure spikes with a frequency of 88/min was registered
(Figure 1). Absence of relaxation in response to swallows on manometric tracing with evidence of vascular
compression of the esophagus was found in our patient
and considered to be the cause of dysphagia [17]. The
gastric ulcer resulted in being a diffuse signet ring cell
carcinoma at histology and a computed tomography (CT)
scan disclosed a dilated ascending thoracic aorta with no
presence of the inferior vena cava with azygos continuation (Figure 2) as the source of vascular compression of
the esophagus. In addition, an irregular concentric thickening of the gastro-esophageal junction wall extending
for 7 cm was documented and recognized as the cause
of dysphagia from mechanical obstruction in the more
distal esophagus. The tumor mass also involved the left
diaphragmatic pillar with the adjacent adipose tissue.
Such a feature was consistent with diagnosis of pseudoachalasia, as shown by esophageal manometry[18]. The
cancer was not suitable for a surgical approach in an old
patient with cardiovascular comorbidities and support
therapy was started.

INTRODUCTION
Pseudoachalasia is a secondary form of achalasia which
accounts for up to 4% of patients with achalasia-like
syndrome, with symptoms, radiographic and esophageal
manometric findings that mimic primary achalasia[1]. It
was first recognized by Ogilvie[2] in 1947 as a form of
achalasia due to involvement of the cardia region from
gastric adenocarcinoma. Achalasia is a rare esophageal
motor disorder with an estimated annual incidence of 1
per 100000 individuals. The pathophysiology of achalasia consists of loss of inhibitory neurons of the myenteric plexus in the esophageal wall[3-7]. Likely, it is believed
to be the result of a slowly progressive process affecting
the neural control of lower esophageal sphincter (LES)
relaxation, with consequent symptoms, dysphagia, regurgitation, chest pain and weight loss, indistinguishable
from those in pseudoachalasia. Patients with idiopathic
achalasia or pseudoachalasia are not rarely misdiagnosed
as having other diseases, such as gastro-esophageal reflux
or stricture[8-11]. So far, Chaga’s disease, intestinal pseudoobstruction, amyloidosis, surgery (post vagotomy, post
fundoplication), pancreatic pseudocyst and cardia cancer
have been identified as types of pseudoachalasia[12-15]. We
describe a peculiar case of pseudoachalasia and review
data reported in literature.

CASE REPORT
A 77-year-old woman, with previous acute myocardial
infarction, was suffering with hypertension and mild depression for which she was taking angiotensin converting enzyme inhibitor, serum serotonin reuptake inhibitor
and low-dose aspirin. Because of swallowing difficulties
of solids and liquids for the last 3 mo, with recent recurrent vomiting episodes and a 9-kg weight loss, she
underwent a barium study which showed an enlarged
esophagus, with a characteristic tapered narrowing of the
lower end, producing a “rat tail” appearance. However,
an upper endoscopy showed an absence of lesions, both
in the esophagus and gastro-esophageal junction, whilst
a 15-mm ulcer on the gastric angulus was detected.
While waiting for histological assessment of the gastric
ulcer, a conventional esophageal manometric study was
performed to rule out achalasia.
Esophageal manometry was done with a 8-lumen
pneumo hydraulically infused catheter using external
transducers with an ambulatory stationary recording
system (Mui Scientific, Ontario, Canada), as previously
described[16]. Four distal radially oriented leads were used
to identify and measure LES pressure by the use of the
station withdrawal method. Peristalsis was considered
absent if both extrapolated onsets and the peaks of
waves at 5 cm, 10 cm and 15 cm above the LES after
swallow of 5 mL water were not in sequence, i.e., simultaneous contractions. The tracing was also examined for
evidence of vascular compression, which may be diagnosed when a localized area of elevated intra-esophageal
resting pressure of at least 4 mmHg with superimposed
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Our ambulatory series
By reviewing medical records of outpatients with dysphagia referred to our ambulatory series to perform
conventional esophageal manometry, we computed 234
consecutive patients with achalasia. Of these, 11 (4.7%)
patients were eventually diagnosed with pseudoachalasia
due to different causes (Table 1). No manometric findings of esophageal vascular compression were detected
in the manometric tracings.
Literature review
A computer-assisted search was performed using
PubMed, with the limitation of English language and
from June 1968 to June 2012, by using the exploded
medical subject heading term “pseudoachalasia”. Boolean
operators (NOT, AND and OR) also were used in succession to narrow and widen the search. Manual searches
of reference lists from identified relevant articles were
performed to identify any additional studies that might
have been missed. Overall, we identified 155 publications
reporting data of 302 patients diagnosed with pseudoachalasia. As shown in Table 2, primary malignancies of the
esophagus or esophago-gastric junction accounted for
50% of cases of secondary achalasia. This was followed
by secondary malignancies (18%), such as metastases
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mmHg

Figure 1 Esophageal manometric findings of
elevated intra-esophageal resting pressure
> 4 mmHg, localized at 36 cm from the nose,
with superimposed cyclic pressure spikes
with a frequency of 60-100/min with absence
of relaxation in response to swallow (see P1
in the second swallow), typical of esophageal
vascular compression.
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Figure 2 Computed tomography view of a
dilated ascending thoracic aorta with no presence of the inferior vena cava with azygos
continuation, cause of the vascular compression of esophagus.
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Table 1 Clinical features in 11 patients with pseudoachalasia

Table 2 Causes of pseudoachalasia reported in the literature

Age Sex Duration
(yr)
of
dysphagia
(mo)

Cause
Cardia-esophageal adenocarcinoma
Secondary malignancy
Benign lesions
Postoperative complications
Diseases of central nervous system
Paraneoplastic syndromes

83
82
79
77
75
74
71
69
69
68
52

M
F
M
F
M
M
M
F
M
M
F

5
3
7
2
8
9
4
5
3
6
12

Etiology

Treatment

Esophageal adenocarcinoma
Cardia adenocarcinoma
Gastric carcinoma
Gastric carcinoma
Cardia adenocarcinoma
Gastric carcinoma
Mediastinal tumor
Cardia carcinoma
Pancreatic tumor
Lung adenocarcinoma
Stricture post-fundoplication

Radiotherapy
Esophageal metal stent
Supportive therapy
Radiotherapy
Chemotherapy
Surgery
Radiotherapy
Chemotherapy
Chemotherapy
Surgery
Surgery

cell carcinoma, bronchial carcinoid, gastric carcinoma
and pleural mesothelioma. However, none of these paraneoplastic syndromes was associated with mediastinal or
esophageal infiltration by the primary tumor.

DISCUSSION

M: Male; F: Female.

Pseudoachalasia is a rare disease which accounts for only
a small subgroup of patients with dysphagia. Owing to
the lack of a large series, there are no reliable epidemiological data on the incidence and prevalence of the disease. In our series, 4.7% of patients who fulfil the manometric criteria of achalasia were eventually diagnosed
with a malignant disease, directly or indirectly involving
the cardia, or following anti-reflux surgery. Two patterns
of tumor involvement have been described[19]. The most

(12%), which primarily originated from lung and breast.
Benign causes, including mesenchymal tumors, secondary amyloidosis and peripheral neuropathy accounted for
14% of patients with pseudoachalasia. In 12%, the motor
abnormality occurred as a consequence of gastro-esophageal surgery, namely anti-reflux surgery. Rare causes
of pseudoachalasia were neurological disorders (3.5%) or
paraneoplastic syndromes (2.5%) in the context of small-
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n (%)
156 (50)
59 (19)
45 (14)
35 (11)
11 (3.5)
7 (2.5)
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common type consists of malignant stricture of the
cardia which acts as a physical barrier to the passage of
food. A less frequent type is strictly related to the malignant submucosal infiltration with secondary impairment
of inhibitory neurons of the esophageal myenteric plexus by tumor cells, which let the manometric pattern of
achalasia be stable even after any treatment[20]. Indeed,
many malignancies as common causes of pseudoachalasia directly involve the esophageal myenteric plexus
by neoplastic cells infiltrating the mucosa at the cardia
as the main pathogenetic mechanism[21-26]. Moreover,
neuronal degeneration distant from the primary tumor
site with reduction in ganglion cells in the dorsal nucleus
of the vagal nerve or in the vagal nerve itself has been
also proposed[27]. This interaction of tumor factors with
the esophageal neuronal plexus without a direct infiltration of the esophago-gastric junction, even infrequently,
and serological antineuronal nuclear antibody can be
detected in these patients, suggesting a paraneoplastic
syndrome. Another form of pseudoachalasia occurs following anti-reflux surgery[14]. Three explanations have
been proposed: misdiagnosed idiopathic achalasia with
evidence of dysphagia just after surgery, achalasia occasionally developing for the underlying gastro-esophageal
reflux, and development of scar tissue and/or an overly
tight fundic wrap.
Pseudoachalasia needs to be excluded in old patients
(> 60 years) with a short duration of symptoms (< 1
year) and substantial weight loss. It might be difficult to
diagnose in an early phase because of the low diagnostic yield of either barium and endoscopy studies, with
a false-negative rate up to 25% for endoscopic biopsies
to diagnose cancer being reported[28,29]. Moreover, even
although the role of the CT scan has been described as
useful, the normal findings of either biopsy or CT scan
results should not lead to complete reassurance of a benign etiology[30]. Endoscopic ultrasound can provide the
level of tumor invasion and possible spread to regional
lymph nodes, but shows a low accuracy in differentiating
mucosal from submucosal lesions at the lower esophagus
or gastro-esophageal junction and only repeated studies
or even surgical exploration may point to the diagnosis
of pseudoachalasia[31]. Esophageal manometry remains
the current gold standard to diagnose esophageal motor
disorder, both in idiopathic achalasia and pseudoachalasia, which includes an abnormal relaxation of the LES
and absence of peristalsis in the esophageal body[5].
Since the major mechanism producing pseudoachalasia is undoubtedly a mechanical obstruction of the distal
esophagus which causes esophageal dilation, the removal
of this obstruction either by surgery and/or chemotherapy and/or radiation can be the goal of treatment
in some cases. It often allows the return of normal peristalsis into the esophagus[32]. However, in many patients
with pseudoachalasia, the esophageal motor abnormalities have been found to be stable even after a radical
treatment of the neoplasia. Recently, the use of expandable metal stents has been proposed as an additional
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therapeutic option in selected cases of pseudoachalasia
when palliation is required in patients not suitable for
surgery[33-36].
We report a case of pseudoachalasia in an old woman
with recent onset of symptoms with substantial weight
loss. Barium study, esophageal manometric findings typical of achalasia and manometric findings of vascular
compression at 36 cm from the nose were observed.
Abdominal CT scan showed a dilated ascending thoracic
aorta with no presence of the inferior vena cava with enlarged azygos. Moreover, an irregular concentric thickening of the gastro-esophageal junction wall from diffuse
signet ring cell carcinoma of the gastric angulus was also
documented, suggesting secondary achalasia.
Our patient represents a typical case of pseudoachalasia due to a gastric tumor. We considered it peculiar
because dysphagia could be due to esophageal vascular
compression with an elevated intra-esophageal resting
pressure of 22 mmHg at 36 cm from the nose with absence of relaxation to resting intra-esophageal pressure
in response to swallows. However, cardia involvement
from the tumor mass originating from the gastric angulus, which resulted in being diffuse signet ring cell carcinoma, could also cause dysphagia. Moreover, no cases
of pseudoachalasia have been described in the literature
associated with esophageal vascular compression.
In conclusion, a secondary form of achalasia may
diagnose a small subgroup of patients with dysphagia.
Esophageal manometric study must be considered in
conjunction with a careful barium study, CT scans and
an accurate endoscopic examination in these subjects as
diagnostic tests. A vascular compression of the esophageal body could cause dysphagia, which in our case was
associated with mechanical obstruction of the cardia
from a tumor mass originating from the angulus in the
stomach. The less invasive therapeutic option should
be proposed in an old patient with comorbidities with a
short life expectancy in terms of acceptable quality of
life and low risk procedure in respect to other more invasive and complex, even more appropriate treatments.
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INTRODUCTION
Pneumatosis of the gastrointestinal tract is well known in
medical literature. It is characterized by the presence of
air filled spaces in the submucosa and subserosa.
It can appear in different locations in the gastrointestinal
tract from the esophagus to the rectum, but more commonly the small bowel is involved[1-4]. Pneumatosis of the gastrointestinal tract can be symptomatic or completely asymptomatic, where it is detected incidentally during endoscopy
or autopsy. Clinical manifestations are variable and depend
on the underlying clinical condition and the site of gastrointestinal tract involved. Commonly reported gastrointestinal
symptoms include retrosternal chest pain, abdominal pain
and gastrointestinal bleed. Initial evaluation of pneumatosis
should be focussed on ruling out acute abdomen or sepsis
and identification of the underlying pathology.
Pneumatosis involving the esophagus is a relatively
rare condition. Ever since the first description of pneumatosis in medical literature about three centuries ago,
only eight case reports of esophageal pneumatosis have
been reported so far. We here report the ninth case of
esophageal pneumatosis found incidentally on an esophagogastroduodenoscopy (EGD).

Abstract
Pneumatosis of the gastrointestinal tract is a rare
condition characterized by the presence of air filled
cavities in the gastrointestinal tract wall. Its occurrence
has been described throughout the gastrointestinal
tract from the esophagus to the rectum, however it is
most commonly reported in the small intestine. Despite
multiple case reports in literature, its pathogenesis
still remains unclear. Pneumatosis may be idiopathic
or associated with a variety of disorders namely peptic
ulcer disease, jejunoileal bypass, intestinal obstruction
and non-gastrointestinal disorders like asthma, chronic
obstructive pulmonary disease, systemic lupus erythematosus, infectious enteritis, etc . We here present a
rare case of pneumatosis of the esophagus diagnosed
incidentally at an esophagogastroduodenoscopy (EGD).
A 78-year-old asymptomatic woman underwent EGD
and colonoscopy at our hospital for evaluation of anemia. Few months prior to EGD, she had undergone
excision of laryngocele at our hospital. EGD revealed
extensive submucosal blebs distributed throughout the
esophagus, otherwise unremarkable stomach and duodenum. Colonoscopy showed a tubular adenomatous
polyp. Since our patient was asymptomatic she did not
require any surgical intervention. Management of pneumatosis depends on the underlying cause.
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CASE REPORT
A 78-year-old African American woman was seen in our
gastroenterology clinic for evaluation of anemia.
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A

Table 1 Vital signs on initial examination
Vital signs
Temperature
Blood pressure
Pulse rate
Respiratory rate
Oxygen saturation

98.2°F
208/103 mmHg
108 beats per minute
20 breaths per minute
95% (breathing ambient air)

Table 2 Laboratory findings
Laboratory values
Hematocrit
White blood cell count

Platelet count
Prothrombin time
Activated partial thromboplastin time
Serum sodium
Serum potassium
Serum blood urea nitrogen
Serum creatinine
Serum total protein
Serum albumin
Serum alanine aminotransferase
Serum aspartate transaminase
Serum total bilirubin and direct
bilirubin
Serum creatine kinase
Hepatitis panel

B

38.90%
7800/mm3
(77% neutrophils and 13%
lymphocytes)
229  000/μL
11.8 s
26.4 s
137 mEq/L
3.6 mEq/L
13 mg/dL
1.5 mg/dL
6.9 g/dL
3.3 g/dL
13 U/L
25 U/L
1.2 mg/dL, 0.7 mg/dL

Figure 1 Computed tomography neck soft tissue. A: Sagittal view of neck
soft tissue (arrow); B: Transverse view of neck soft tissue (arrow).

225 U/L
Hepatitis C antibody positive
Hepatitis B antigen negative

Patient was evaluated by ear nose and throat surgeon and
was taken to operating room for excision of a possible
infected laryngocele through a laryngotomy approach.
Intraoperatively, approximately 5 cm × 7 cm cystic mass
involving the larynx extending from the hyoid bone to
the thyroid cartilage on the right side was noticed. The
cyst extended through the thyrohyoid area into the larynx
and communicated with the laryngeal vestibule. There
was significant edema and fullness of the right aryepiglottic fold and supraglottic larynx, which obstructed view of
the glottic airway. The patient required fiberoptic intubation for achieving general anesthesia.
After excision, a membranous saccular tissue measuring 4 cm × 2.8 cm × 0.3 cm was submitted for a
pathological diagnosis, which later revealed respiratory
epithelium-lined membranous fibrous tissue consistent
with laryngocele (Figure 2). Pathological examination of
the purulent fluid submitted with the laryngocele revealed
acute inflammatory cell infiltrate comprising polymorphs,
macrophages and cellular debris, and these features were
suggestive of an abscess.
After the procedure, patient remained intubated with
respiration supported on positive pressure mechanical
ventilation for 11 d. Postoperative course was otherwise
uneventful and patient was discharged home after a hospital stay of 2 wk.
Four months after discharge from the hospital, she
was asymptomatic and seen in the clinic for evaluation
of anemia. Upper gastrointestinal endoscopy was done
which incidentally showed extensive submucosal blebs of

Five months before evaluation in the gastroenterology
clinic, she was admitted to our hospital with symptoms
of right-sided neck pain, dysphagia and sore throat of
three days duration. She denied any shortness of breath,
drooling of saliva, cough or chest pain. She reported no
weight loss, fever or sick contacts.
Her medical history included diabetes mellitus, hypertension, sickle cell trait and chronic hepatitis C. She had
no known allergies. She had smoked 1 pack per day for
the past 50 years and had quit a year ago. She denied any
alcohol or substance abuse.
She denied having any surgery in the past and her
family history was unremarkable.
Initial vital signs and laboratory findings have been
summarized in Tables 1 and 2 respectively. General physical examination showed a firm, nontender, non-mobile
mass on the right side of the neck. Thyroid gland was
normal on examination as was the remainder of the examination.
Chest radiograph was normal. Computed tomography
(CT) of neck soft tissue was obtained after intravenous
contrast which revealed uniformly hypodense, loculated
collection with well demarcated thin enhancing margin
measuring 3.8 cm × 2.5 cm × 4.2 cm bordering the right
oropharynx and extended from the palatine tonsils to
the tip of the esophagus (Figure 1). Displacement of the
upper air passage towards the left side was also noted.
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A

A

B

B

Figure 2 Hematoxylin and eosin stain. A: The respiratory epithelium lined
membranous fibrous tissue (arrow) consistent with laryngocele (low power
magnification); B: The laryngocele wall showing focal chronic inflammation and
reactive lymphoid aggregates (arrows, high power magnification).

Figure 3 Endoscopic view of the esophagus. A: Endoscopic view of the
esophagus showing the submucosal air blebs (arrows) throughout the esophagus; B: Magnified view of the pneumatosis of the esophagus on endoscopy.
These air blebs (arrows) were seen throughout the esophagus.

the esophagus without any involvement of the stomach
(Figure 3). There was gastric erythema with biopsy showing Helicobacter pylori gastritis. Colonoscopy was also
performed at the same time, which revealed a tubular
adenomatous polyp but otherwise unremarkable.

to esophageal stricture. Katz et al[10] reported three cases
of esophageal pneumatosis related to fiberesophagoscopy. Fifth case was described by McKelvie et al[11] in a
76-year-old man with infectious gastritis. Sixth case in a
74-year-old woman post duodeno-pancreatectomy was
published in 1998 by Tixedor et al[12]. Mclaughlin et al[13]
reported the seventh case of esophageal pneumatosis in
a 77-year-old man who had underwent resection of cholangiocarcinoma. Yahng et al[14] reported the eighth case in
a 62-year-old woman who developed esophageal pneumatosis post chemotherapy with neutropenia.
Pneumatosis may be idiopathic or may occur secondary to underlying pathological process. These secondary
forms of pneumatosis account for about 85% of total
cases[15,16]. Pneumatosis intestinalis has been described in
various medical conditions including necrotizing enterocolitis, pyloric stenosis, peptic ulcer disease, jejunoileal bypass, and intestinal obstruction. Besides being described in
gastrointestinal disorders, it has also been reported in nongastrointestinal disorders like asthma, chronic obstructive
pulmonary disease, celiac disease, systemic lupus erythematosus, infectious enteritis, acquired immunodeficiency
syndrome, primary immunodeficiency, leukemia, organ
transplantation and bone marrow transplantation[3,17].
Despite several cases reported in literature, pathogenesis of pneumatosis remains unclear. Two important
theories proposed among several other proposed are
mechanical and bacterial theory. According to mechanical

DISCUSSION
Pneumatosis of the gastrointestinal tract was first reported in a cadaver in the year 1730 by Thorpe[5] and Du
vernoi[6]. Later in the year 1876, pneumatosis intestinalis
was reported in humans by Bang[7]. Since then numerous
cases of pneumatosis of the gastrointestinal tract have
been described. In 1979, Jamart reported a review of 919
cases of pneumatosis intestinalis and found that pneumatosis of small bowel was predominantly subserous and
that of colon was submucosal in location[8]. Pneumatosis
can involve any part of the gastrointestinal tract from the
esophagus to the rectum, but has been reported more
commonly in small bowel than large bowel. Cases of gastric pneumatosis have also been published but esophageal
pneumatosis has been a rare occurrence.
On review of the available medical literature, we
found eight cases (Table 3) of esophageal pneumatosis
reported till date. Interestingly, most of these cases including our case as well were reported in females except
for two cases. Vanasin et al[9], described the first case of
esophageal pneumatosis in a 62 year old woman related
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Table 3 Esophageal pneumatosis case reports
Ref.

Age

Sex

Etiology

Treatment

Follow up

Vanasin et al[9]

62

F

Esophageal stricture

None

Katz et al[10]
Katz et al[10]
Katz et al[10]
McKelvie et al[11]
Tixedor et al[12]
Mclaughlin et al[13]
Yahng et al[14]

85
46
39
76
74
77
62

F
F
F
M
F
M
F

Post esophagoscopy
Post esophagoscopy
Post esophagoscopy
Infection
Post pancreato-duodenectomy
Gastric dilatation
Chemotherapy and neutropenia

Surgery
Surgery
Antibiotics
None
Nasogastric aspiration
100% oxygen
Observation

Post mortem diagnosis.
Died of aspiration pneumonia
Died in 6 wk
Survived
Survived
Post mortem diagnosis
Survived
Survived
Died in 5 wk due to ARDS

F: Female; M: Male; ARDS: Acute respiratory distress syndrome.

theory, air present in the gastrointestinal tract lumen dissects into the walls of the gastrointestinal tract through a
mucosal tear. Bacterial theory proposes that the air entering the walls of bowel is produced by gas forming bacteria in the bowel.
In our patient, we hypothesize that resection of the
laryngocele followed by positive pressure ventilation may
have predisposed to the formation of the pneumatosis,
and hence supporting mechanical theory. Other possible
etiology in our patient could be the underlying chronic
bronchitis secondary to long standing smoking.
Typically it is an asymptomatic condition as in our patient. However may have a broad spectrum of presentation from an incidental finding to retrosternal chest pain,
abdominal pain or septic shock. Symptoms may vary
depending upon site of gastrointestinal tract involved.
Work up includes radiographs of the chest and the
abdomen. CT, magnetic resonance imaging and barium
studies[3] can also be used, but CT has better sensitivity to
detect intramural air[18,19].
Management largely depends on the underlying etiology. Various treatment modalities have been utilized
in the past including oxygen therapy and antibiotic use.
Normobaric oxygen therapy, after its first experimental use in 1935, was used successfully for treatment of
pneumatosis by Forgacs et al[20]. Later in 1978, the use
of hyperbaric oxygen was also shown to be beneficial by
Masterson et al[21]. Antibiotic therapy with Metronidazole
has also been reported to be efficacious in literature supporting the bacterial theory of genesis[22].
Algorithm for surgical management of pneumatosis has been suggested by Greenstein et al[23] in cases of
obstruction, elevated white cell count, advanced age and
portal venous gas. Endoscopic modalities of therapy
with cyst puncture and sclerotherapy have also been described[24]. But with numerous case reports of success
with conservative therapy, treatment of pneumatosis essentially remains non-surgical unless acute abdomen is
suspected.
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remained stable after being followed up for 6 mo. The
successful application of laparoscopic therapy to treat
Bouveret’s syndrome has seldom been reported. Laparoscopic enterolithotomy is safe and effective, with
good patient tolerability, rapid postoperative recovery
and few wound-related complications. The laparoscopic
treatment of Bouveret’s syndrome is worth exploring.
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Core tip: Bouveret’s syndrome is a rare cause of gastric
outflow obstruction and is easily misdiagnosed. In this
case, the patient was middle-aged and did not present
any chronic systemic disease. The clinical symptoms
were atypical, with neither infection nor abdominal
pain. The onset suggested peptic ulcer and pyloric
obstruction, which was initially suspected as gastrolithiasis. An imaging study from a year prior provided
important data regarding the evolution and diagnosis of
the disease. The successful application of laparoscopic
therapy to treat Bouveret’s syndrome has seldom been
reported. This patient obtained satisfactory results after
laparoscopic duodenotomy for gallstone removal and
subtotal cholecystectomy.

Abstract
Bouveret’s syndrome is an extremely rare type of
gallstone-induced ileus with atypical clinical manifestations, such as abdominal distension and pain, nausea
and vomiting, fever or even gastrointestinal bleeding,
which may easily be misdiagnosed. In the present
case, a 55-year-old male was admitted to the hospital with upper gastrointestinal obstructive symptoms
but without pain, fever, jaundice or melena. At first,
gastrolithiasis and peptic ulcer combined with pyloric
obstruction were suspected after gastroscopy revealed
a large, hard stone in the duodenal bulb. A revised
diagnosis of Bouveret’s syndrome was made following
abdominal computed tomography. Subsequently, the
patient exhibited a good postoperative recovery after
laparoscopic duodenotomy for gallstone removal and
subtotal cholecystectomy. The condition of the patient
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INTRODUCTION
Bouveret’s syndrome is a rare complication of choleli-
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thiasis that was first reported and named by Bouveret
in 1896; this condition comprises a series of syndromes
caused by a gastric outflow obstruction due to the migration of gallstones to the pylorus and duodenum via
a gallbladder-duodenal fistula[1]. We have only rarely encountered this condition in clinical work, and few cases
have been reported in the literature. The most common
site of gallstone-induced ileus is the terminal ileum, followed by the proximal ileum and jejunum; only 1%-3%
of cases occur in the duodenum, and an obstruction
caused by incarcerated stones in the pylorus and duodenal bulb is the rarest form encountered in the clinical setting[2]. Gallstone-induced ileus is 3 to 16 times more common in females than in males, and Bouveret’s syndrome
predominately affects older women[3]. Because it often
presents in the elderly and with multiple comorbidities, it
is associated with a high rate of mortality. The first treatment choice for this syndrome remains debatable.

A

B

CASE REPORT
A 55-year-old male was admitted to the hospital with a
2-wk history of upper abdominal distension and vomiting. Nausea and vomiting frequently occurred 4-5 h
after a meal. Undigested food was sometimes present in
the vomitus. Pain, fever, jaundice and melena were not
reported by the patient. Several assays were performed
in the outpatient department; the results of the blood
analysis, urine analysis, amylase test and lipase test were
normal. The patient had experienced a duodenal ulcer 20
years prior. There was a history of acute epigastric pain
due to acute cholecystitis and gallbladder stone during the
previous year. The pain was relieved by anti-inflammation
treatment, and no surgery was performed.
Physical examination revealed mild tenderness in the
epigastric area. Succession splash and Murphy’s sign were
negative. Bowel sounds were normal. Gastroscopy was
arranged for the following day and indicated that chyme
could be observed in the gastric antrum and duodenal
bulb. A large yellowish-brown hard stone was observed
in the duodenal bulb, and a 1.2-cm-wide ulcer was located
on the greater curvature side of the bulb. The diagnosis
of gastric retention, gastrolithiasis and duodenal bulb
ulcer was considered based on the medical history and
gastroscopy results. The symptoms, including abdominal
distension, nausea and vomiting, were quickly alleviated
following a therapy of liquid diet, antacid, gastric mucosa
protectant and supportive treatment and litholytic therapy
with oral sodium bicarbonate solution.
However, on the third day after admission, computed
tomography (CT) of the abdomen revealed a thick gallbladder wall and the presence of gas shadows in the gallbladder. The choledoch was slightly wider, and the walls
of the gallbladder and the pylorus were indistinct from
each other. Additionally, a calcified mass of approximately 2 cm in diameter was observed in the pylorus. A
comparison to the CT scan from one year prior (Figure
1A) revealed an inflammatory perforation of the gallblad-

WCCR|www.wjgnet.com

Figure 1 Abdominal computed tomography. A: Revealing a large calcified
mass in the gallbladder (one year prior); B: Indicating the migration of the large
stone from the gallbladder to the pylorus and gas shadows seen in the gallbladder (this time).

der and pylorus, the presence of an internal fistula and
the migration of the gallstone from the gallbladder to the
pylorus (Figure 1B). The upper gastrointestinal contrast
also revealed a large round filling defect with a smooth
border in the descending part of duodenum. Therefore,
a revised diagnosis of Bouveret’s syndrome was made.
The patient was transferred to the laparoscopic ward and
underwent duodenotomy for gallstone removal, duodenal
fistulation and subtotal cholecystectomy using a laparoscope. During the operation, multiple adhesions among
the gallbladder, duodenal bulb and omentum were observed. After the adhesions were released, the gallbladderduodenal fistula could be seen. A large stone with a diameter of approximately 3.0 cm × 4.0 cm was located below
the fistula-duodenal opening. After making an incision in
the gallbladder wall, it was observed that the cystic duct
and sinus crossings had closed. Subsequently, duodenum
incision, stone removal, placement of a drainage tube
into the duodenum incision and interrupted suture were
performed to close the duodenum. A subtotal cholecystectomy was also performed simultaneously. After postoperative hemostatic and anti-inflammatory treatment,
the patient was discharged. Three weeks later, the patient
was readmitted to remove the duodenal drainage tube.
On the next day after the removal, fever and abdominal
pain were observed. However, an abdominal CT revealed
no obvious abnormalities. After a 5-d controlled diet and
anti-inflammatory treatment, the patient recovered and
was discharged without further incident.
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using a laparoscope were performed, taking into account
the large size of the stones, the good general condition
of the patient, the closed gallbladder and the duodenum
fistula. The patient recovered and was discharged quickly.
After the duodenal drainage tube was unplugged, no
duodenal fistula was observed, and the condition of the
patient remained stable after being followed up for 6 mo.
The present case included the following features: (1) The
patient was middle-aged, had no chronic systemic disease
and did not belong to the usual susceptible population
of Bouveret’s syndrome; (2) The clinical symptoms were
atypical, with neither infection nor abdominal pain. The
onset was similar to that of peptic ulcer and pyloric obstruction, which was initially suspected as gastrolithiasis;
(3) Imaging data from one year prior provided an important basis to observe the evolution of the disease and
make a diagnosis; and (4) Based on the condition of the
patient, disposable laparoscopic lithotomy and cholecystectomy were conducted. The effect was satisfactory, and
there were no obvious postoperative complications.
In conclusion, Bouveret’s syndrome is a rare cause of
gastric outflow obstruction and is easily misdiagnosed.
Therefore, when a patient presents an outbreak of symptoms that are similar to pyloric obstruction with a previous history of gallbladder stones, the clinician should
consider Bouveret’s syndrome, which can be differentially
diagnosed through a combination of endoscopy and abdominal imaging. As laparoscopic technology gradually
matures, the advantages of the laparoscopic treatment of
this syndrome have been realized in recent years. Laparoscopic enterolithotomy is safe and effective, with good
patient tolerability, rapid postoperative recovery and few
wound-related complications.

DISCUSSION
A gastric outlet obstruction caused by the migration
of large gallstones to the pylorus and duodenum via a
gallbladder-duodenal fistula, Bouveret’s syndrome, is a
special type of gallstone-induced ileus that comprises
only 1%-3% of cases[2,4]. This syndrome is extremely rare
and appears predominately in older women, at an average age of 74.1 years[2]. Most of these patients experience
complications, such as hypertension, diabetes, chronic
obstructive pulmonary disease or other systemic diseases.
Bouveret’s syndrome presents with the common symptoms of abdominal distension; abdominal pain; nausea;
vomiting; fever; and occasionally gastrointestinal hemorrhage, such as hematemesis or melena[5,6]. Abdominal CT,
upper gastrointestinal imaging and endoscopy offer important diagnostic value for diagnosing the disease[7,8]. In
this case, the patient was a middle-aged male, rather than
a member of the susceptible population, who presented
the main manifestations, including abdominal distension,
nausea, vomiting undigested food and a past history of
duodenal bulb ulcer. As a result, his condition was easily
misdiagnosed as duodenal bulb ulcer and pyloric obstruction. After a foreign body was observed in the duodenal
bulb through endoscopy, gastrolithiasis was suspected.
However, several doubts remained. First, there was no
clear predisposition for gastrolith. Second, the foreign
body was too large to have passed through the pylorus
to arrive at the duodenum. Based on these doubts surrounding the diagnosis, the patient was submitted to further examination during litholytic and acid suppression
therapy. The diagnosis was suddenly clearer based on the
results of an abdominal CT. Compared with a CT image
of the patient taken one year prior, it was apparent that
the original large gallstone near the neck of the gallbladder had disappeared, and the gallbladder had shrunk with
some gas remaining in it and a gallstone shadow in the
pyloric cavity next to the gallbladder. These abdominal
CT results suggested that the endoscopic finding was not
a gastrolith but rather that the gallstone had penetrated
into the duodenal bulb. Consequently, Bouveret’s syndrome was diagnosed. Upper gastrointestinal imaging
results further supported the diagnosis. The treatment
choice for Bouveret’s syndrome remains debatable and
can include endoscopic treatment, extracorporeal shockwave lithotripsy, intracorporeal electrohydraulic lithotripsy, surgery and laparoscopic treatment[9]. Currently, 1-stage
or 2-stage surgery is often adopted[10-12]. One-stage surgery refers to a combination of enterolithotomy plus
cholecystectomy and fistula repair within a single surgery.
Two-stage surgery entails dividing the enterolithotomy
and cholecystectomy into two operations. However, surgery is often associated with significant postoperative
complications and mortality[3,13]. With the development
of laparoscopic and other minimally invasive techniques,
the successful application of laparoscopic treatment
as a therapy for Bouveret’s syndrome has also been reported[14,15]. In this case, subtotal cholecystectomy, duodenotomy for gallstone removal and duodenal fistulation
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computed tomography and magnetic resonance imaging has made it easier to diagnose GI. Enterotomy with
stone extraction alone remains the most common surgical method because of its low incidence of complications.
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Core tip: We present the case of a 56-year-old female
who presented at our institution with symptoms of
bowel obstruction. Abdominal computed tomography
(CT) and exploratory laparotomy revealed a large gallstone in the terminal ileus. She underwent enterolithotomy and had an uneventful postoperative course.
The literature suggests that gallstone ileus (GI) is a
rare condition affecting mainly the older population and
has a female predominance. CT and magnetic resonance imaging have made it easier to diagnose GI. Enterotomy with stone extraction alone remains the most
common surgical method because of its low incidence
of complications.

Abstract
Gallstone ileus (GI) is characterized by occlusion of the
intestinal lumen as a result of one or more gallstones.
GI is a rare complication of gallstones that occurs in
1%-4% of all cases of bowel obstruction. The mortality associated with GI ranges between 12% and 27%.
Classical findings on plain abdominal radiography include: (1) pneumobilia; (2) intestinal obstruction; (3)
an aberrantly located gallstone; and (4) change of
location of a previously observed stone. The optimal
management of acute GI is controversial and can be:
(1) enterotomy with stone extraction alone; (2) enterotomy, stone extraction, cholecystectomy and fistula
closure; (3) bowel resection alone; and (4) bowel resection with fistula closure. We describe a case to highlight some of the pertinent issues involved in GI management, and propose a scheme to minimize recurrent
disease and postoperative complications. We conclude
that GI is a rare condition affecting mainly the older

WCCR|www.wjgnet.com

Original sources: Dai XZ, Li GQ, Zhang F, Wang XH, Zhang
CY. Gallstone ileus: Case report and literature review. World J
Gastroenterol 2013; 19(33): 5586-5589 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i33/5586.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i33.5586

INTRODUCTION
Gallstone ileus (GI) is characterized by occlusion of the
intestinal lumen as a result of one or more gallstones[1,2].
According to reports from the 1990s, GI is a rare complication of gallstones that occurs in 1%-4% of all cases of
bowel obstruction and in ≤ 25% of cases of non-strangulated small-bowel obstruction in patients aged > 65
years. The mortality associated with GI ranges between
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The gallstone was removed and the enterotomy repaired
in two layers (Figure 3). The patient had an uneventful
postoperative course and was discharged home on postoperative day 10.

DISCUSSION
GI is more common in women, and the ratio of females
to males is 3.5 to 1[4]. The gallstone may enter the intestine through a fistula and it can impact anywhere in the
gastrointestinal tract[5]. The gallstone must be ≥ 2-2.5 cm
in diameter to cause obstruction[6-9]. As shown by Reisner
and Cohen, impaction of the stone can occur in any part
of the bowel, i.e., the ileum (60.5% of cases), jejunum
(16.1%), stomach (14.2%), colon (4.1%), and duodenum
(3.5%). It can also be passed spontaneously (1.3%)[3,10]. It
occurs most frequently in the terminal ileum and the ileocecal valve because of their narrow lumen and potentially
less active peristalsis[10].
If GI occurs in elderly patients with comorbidities,
the often vague, intermittent symptoms may delay the
diagnosis by days[3]. Presentation is typically non-specific,
and often with intermittent symptoms of nausea, vomiting, abdominal distension and pain. We should pay more
attention to those patients who have the history of cholecystolithiasis and with symptoms such as nausea, vomiting, abdominal distension and pain. In the past, confirming the diagnosis was difficult, but the advent of CT and
magnetic resonance imaging (MRI) has made it easier to
diagnose GI[10,11].
Classical findings on plain abdominal radiography
include: (1) pneumobilia; (2) intestinal obstruction; (3) an
aberrantly located gallstone; and (4) a change in location
of a previously observed stone[9,11-14]. The widespread
use of CT with an overall sensitivity, specificity, and diagnostic accuracy of 93%, 100% and 99%, respectively,
has aided diagnosis[14]. Interestingly, no aerobilia which
can be easily detected by transabdominal ultrasound may
be one reason for the delayed diagnosis. Additionally, the
absence of significant calcification of the stone reduces
the chance of an early diagnosis. In 50% of cases, the diagnosis is often only made at laparotomy[3].
GI is a mechanical intestinal obstruction caused by
impaction of gallstones within the lumen of the bowel.
Most reports indicate that stones smaller than 2.5 cm
usually pass through spontaneously, so conservative treatment (decompression by nasogastric drainage) is conducted before a decision is made to remove the impacted
stone by surgical means[6,8].
Management of GI is controversial and includes: (1)
enterotomy with stone extraction alone; (2) enterotomy,
stone extraction, cholecystectomy and fistula closure; (3)
bowel resection alone; and (4) bowel resection with fistula
closure[4,6,15].
Enterotomy with stone extraction alone remains the
most common surgical method because of its low incidence of complications[4]. Spontaneous closure of the
fistulous tract is observed in > 50% of cases[12]. Small-

Figure 1 Abdominal radiographs were normal.

12% and 27%[3]. GI accounts for only 0.095% of cases
of mechanical bowel obstruction in the United States[4].
The optimal management of acute GI is controversial[3,4].
We describe a case here to highlight some of the pertinent issues involved in GI management, and propose a
scheme to minimize recurrent disease and postoperative
complications.

CASE REPORT
A 56-year-old female presented with intermittent vomiting and abdominal pain for 7 d. This patient had cholecystolithiasis for 10 years and had been treated with
antibiotics. She had been treated in another hospital with
intravenous fluids and antibiotics. She had undergone
gastrointestinal decompression and regulation of water
and electrolytes for approximately 1 wk, but the symptoms had not abated.
One week after the latest attack, she was referred
to our hospital for nausea, vomiting, constipation and
abdominal pain. Upon examination, her abdomen was
moderately distended, and tympanic and high-pitched
bowel sounds were audible. Rectal examination was
normal. Blood tests revealed an elevated total leukocyte
count (14.4 × 109 cells/L) and unremarkable liver function test values. Plain radiographs of the abdomen were
normal (Figure 1). She was treated with intravenous fluids and antibiotics. However, 2 d after hospital admission,
clinical deterioration was investigated with computed tomography (CT). CT demonstrated a small-bowel obstruction due to a 50-mm calculus within an ileal loop. CT
showed air in the gallbladder and adhesions between the
thickened gallbladder wall and duodenal wall. A severe
air-fluid level was also seen (Figure 2). We therefore made
a diagnosis of GI.
The patient underwent an exploratory laparotomy,
during which a wide fistula from the gallbladder to the
second part of the duodenum was found. Abdominal adhesions around the gallbladder were very severe. Exploration revealed massively dilated loops of the small bowel
proximal to the distal ileum. An obstruction was seen 100
cm from the terminal ileum, where an enterotomy was
made to reveal a large gallstone (5 cm × 3 cm × 4 cm).
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Figure 3 The gallstone was removed and the enterotomy repaired in two
layers. A: Impacted stone (arrow) removed from the intestine; B: Gallstone measuring 3 cm × 4 cm × 5 cm.

Retrospective cohort and literature reviews of GI reveal
a prevalence of biliary malignancy of 2%-6%[4,17].
We noted that fistula closure, if conducted urgently
or as an emergency during the initial procedure, was
independently associated with a higher prevalence of
mortality than enterotomy and stone extraction alone.
The reason may be that elderly patients have multiple
comorbidities and an edematous surrounding area. Bowel
resection is sometimes necessary, particularly in the presence of a perforation.
Laparoscopy-assisted methods have been reported by
Sarli et al[18], who successfully treated three women with
GI. Their patients made uneventful recoveries. However,
laparoscopy is somewhat more challenging in cases of
dilated and an edematous bowel[18,19].
Some special types of GI, such as Bouveret’s syndrome (stones impacting in the duodenum causing gastric outlet obstruction), and stones in the stomach or the
colon are suitable for non-surgical therapeutic options in
around 20% of the patients. For example laserlithotripsy
in Bouveret’s syndrome[20] or extracorporal shock wave
lithotripsy[21] or even only endoscopic extraction[22] may
be a promising and fast therapeutic alternative.
Historically, wound infections and dehiscence have
been cited as being the most common complications
after surgery in 25% to 50% of GI cases. In contrast to
what has been published so far, the most common postoperative complication is acute renal failure followed by
urinary tract infection and wound infections. Gastrointes-

Figure 2 Severe air-fluid level. A: Axial view of the upper abdomen demonstrates air in an intrahepatic bile duct (arrow); B: Axial view of the upper abdomen demonstrates an air in the gallbladder (arrow); C: Computed tomography
demonstrating gallstones of approximately 5 cm in diameter (arrow) within the
small bowel.

bowel obstruction requires enterolithotomy with a longitudinal incision placed on the anti-mesenteric border
proximal to the site of impaction. Careful closure of the
enterolithotomy is needed to avoid narrowing of the intestinal lumen, and we usually employ a transverse closure
for this reason. The choice of surgical procedure is determined largely by clinical status. GI patients are usually
elderly and have comorbidities so enterotomy with stone
extraction alone appears to more suitable than more invasive techniques[4,16].
However, 5% of patients who undergo enterolithotomy alone go on to develop biliary symptoms, and 10%
require an unplanned reoperation. In the presence of
residual stones, the estimated prevalence of recurrence
ranged from 5% to 17%, and more than half of these
recurrences occur within 6 mo of the index presentation.
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tinal complications related to anastomotic leaks and intraabdominal abscesses are highest in patients undergoing
enterotomy with fistula closure[3,4,12].
If the gallbladder is preserved at the initial procedure, delayed cholecystectomy must be addressed. This
is because 5% of patients who have undergone enterolithotomy alone go on to develop biliary symptoms, and
the risk of patent fistula reflux and resulting biliary malignancy[3,4,12]. In conclusion, GI is a rare condition affecting
mainly the older population with a female predominance.
If GI occurs in elderly patients with comorbidities, the
often vague, intermittent symptoms may delay the diagnosis by days. The advent of CT and MRI has made it
easier to diagnose GI. Enterotomy with stone extraction
alone remains the most common surgical method because of its low incidence of complications.
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INTRODUCTION
Acute appendicitis is an important diagnosis in patients
with acute abdomen, and requires immediate surgical
intervention. However, developmental abnormalities
of appendix vermiformis may interfere with the preoperative diagnosis and surgical treatment in some cases.
Although rare, duplication and agenesis of appendix
vermiformis have been reported previously[1-3]. Clinical
diagnosis of developmental abnormalities merits a thorough exploration of the abdominal cavity when clinical
and surgical findings are atypical[2,4,5]. A definite diagnosis
is essential, not only to control the ongoing inflammation due to an overlooked appendix, but also to exclude
a cancer misdiagnosis. Here we present an atresia of the
vermiform appendix in a patient with acute abdomen.

Abstract
Acute appendicitis, which requires immediate surgical
intervention, is an important diagnosis in patients with
acute abdomen. However, developmental abnormalities may interfere with the preoperative diagnosis and
surgical treatment in some cases. Agenesis and atresia
of the cecal vermiform appendix is an extremely rare
clinical diagnosis. In addition, preoperative diagnosis
may be difficult in some cases. Thus, diagnosis of the
congenital absence of the vermiform appendix requires
a thorough exploration of the retrocecal and ileocecal
regions. A 59-year-old male was admitted from the
emergency services with right lower abdominal pain.
A celiotomy was performed with the suspicion of acute
appendicitis. However, an atresia of the vermiform appendix was observed. The patient’s appendix was thus
removed. Pathological examination confirmed suppurative appendicitis. This case underlines the importance
of the clinical entity for surgeons who may deal with a
similar case.

WCCR|www.wjgnet.com

CASE REPORT
A 59-year-old male was admitted with acute abdomen.
His past medical and surgical history was significant for
coronary heart disease and a coronary by-pass surgery
with two vessels replacement in 2005. His medication
included oral anticoagulants and acetaminophen as
needed for pain. He denied tobacco, alcohol, or intravenous drug use. He was afebrile and in mild distress
at the time of presentation. His abdominal examina-
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Figure 2 Appendix. A: Appendix; B: Computed tomography image.

Figure 1 Base of cecum. A: Base of cecum; B: Computed tomography image.

for five days. Analgesics were supplied as the patient
needed. Pathological examination confirmed suppurative
appendicitis. The initial surgical course was uneventful,
but on the third day the patient was recognized to have a
decrease in his speech ability and a loss of strength in his
left leg. The end diagnosis was a transient ischemic attack
from which the patient recovered after medical treatment
with piracetam for five days and anticoagulation.
Terminal Ileum
Base of Ceacum

DISCUSSION
Developmental abnormalities of the appendix vermiformis, such as alterations in localization, duplication, or
agenesis, may complicate the clinical and surgical presentation of patients with acute abdomen[2,3]. Thus, meticulous preoperative evaluation and surgical exploration of
the abdominal cavity is essential in patients with atypical
presentations[6-8]. Preoperative abdominal CT scanning
may be helpful in some patients. In our case, an atresia
of the appendix vermiformis was observed during surgical exploration. Preoperative abdominal CT images were
reviewed with an experienced radiologist after surgery.
Abdominal CT findings were found to be conclusive,
with a focal increase in the thickness of the posteromedial wall of the cecum (Figure 1B). A tubular mass was
noticed inferior to the cecum. There was no connection
between this mass and the cecum (Figure 2B). In addition, the surrounding mesenteric fatty tissues were found
to be dirty due to inflammation. Thus, this case also
underlines the fact that a careful evaluation of abdominal CT images is the important part of the preoperative
diagnosis. An experienced radiologist should be available
to improve the preoperative diagnostic workup in the
management of acute abdomen.
Previous reports with appendiceal developmental abnormalities have suggested an association with cancer[5].
In our experience, preoperative clinical presentation
was suspicious for perforated appendicitis. However, a
perforation was excluded with the presence of a healthy
cecum and the observation of the inflamed mass in
the ileocecal region. Cancer was excluded with histopathological examination of the resected mass. Routine
histopathological examination should not be ignored in
patients with appendicitis in order to exclude possible
malign disorders[9].

Appendix vermiformis

Figure 3 Illustration of the atresia of the appendix vermiformis.

tion was significant for tenderness at McBurney’s point
with voluntary guarding. Laboratory results revealed an
elevated white blood cell count of 12.6 × 103/μL and a
C-reactive protein level of 5.9 mg/L. Preoperative evaluation of the abdomen with computed tomography (CT)
without contrast revealed mildly dilated loops of the
small bowel, and questionable appendicitis with periappendiceal inflammation. The patient was thus scheduled
for emergent diagnostic celiotomy. The preoperative
diagnosis was suspicious for acute perforated appendicitis, and the intention was an appendectomy. Celiotomy
was performed through a McBurney’s incision. Purulent
material in the pericecal and pelvic cavity was observed,
and the surgical cavity was cleared with aspiration and
irrigation. The cecum and retrocecal region were macroscopically normal in appearance without an appendix
vermiformis (Figure 1A). A mass, with a free tip, was
observed approximately 10 cm proximal of the ileocecal valve (Figure 2A). The tip of the mass was inflamed
and the lumen was ending blindly without a connection
to the cecum. The mass was removed after preparation
of its mesoappendix-like pedicle (Figure 3). The vascular
supply of the mass was the ileocecal artery. Meckel’s diverticulum was excluded. After removal of the mass, the
peritoneal and pelvic cavities were irrigated with saline,
and a drain was placed in the pelvic cavity. Surgical incision was closed primarily. The drain was removed on the
fifth postoperative day, and the surgical sutures were removed on the tenth day. Intravenous metronidazole (500
mg twice a day) was begun preoperatively and continued
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In conclusion, this case is one of the first reports
to demonstrate atresia of the appendix vermiformis.
In such difficult cases, a surgeon should remember that
a thorough exploration of the abdominal cavity is an
essential part of the management of the patients with
acute appendicitis. Preoperative diagnosis may be improved with the use of abdominal CT. Possible misdiagnoses may lead to inappropriate and inadequate treatment in patients with acute abdomen.
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INTRODUCTION
Duplications of gastrointestinal tract are infrequent in
general population with an incidence of two or three
cases per year in referred pediatric center[1]. The most
frequent localization is the ileum 30% and the ileocecal
valve 30%, followed by the jejunum with 8%, the colon
6%-7% and the rectum 5%[2,3]. Since 1950, less than 50
colonic duplication have been reported in literature[4] and
they were more often discovered in the first two years of
life (80%)[5]. If no associated malformation is present,
they remain frequently hidden for several years until a
complication occurs[6]. The symptoms are unspecific and
depend on the type of duplication and on the associated abnormality. More often they are abdominal mass,
chronic pain, constipation, occlusion, and less frequently
volvulus[7] intussusception, bleeding[8] or perforation (especially in sigmoid colon mimicking diverticulitis). Also
the arising of carcinoma is observed: the most frequent
is adenocarcinoma[9-13] followed by squamous carcinoma
and carcinoid tumors[14-16]. The carcinoembryonic antigen
expression can be observed in association with the arising of adenocarcinoma[17], but the presence of the carbohydrate antigen 19-9 is not well defined yet.

Abstract
Tubular duplication of the colon is very rare especially
in adulthood, because it is frequently symptomatic
earlier in newborn life, so only few cases are reported
in literature. Several theories are proposed to explain
the onset and the evolution of gut malformations as
the aberrant lumen recanalization or the diverticular
theory, the alteration of the lateral closure of the embryonal disk or finally the dorsal protrusion of the yolksac for herniation or adhesion to the ectoderm for an
abnormality of the longitudinal line, but none clarifies
the exact genesis of duplication. We present a case of
“Y-shaped” tubular duplication of the transverse colon
in a 21-year-old adult, with a history of chronic pain
and constipation, referred to our department for abdominal pain with retrosternal irradiation, treated with
the resection of the aberrant bowel.

CASE REPORT
A 21-year-old man with a history of chronic constipation
was referred to our department for abdominal pain with
retrosternal irradiation. During childhood he was hospitalized for the same symptoms without a clear diagnosis:

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Transverse conlon

Duplication

Figure 1 Computed tomography scan. The arrows indicate the duplication.

Figure 2 Intraoperative dissection.

alimentary intolerance or celiac disease were excluded,
and all the abdominal ultrasounds were always negative.
The mother had no particular problems during pregnancy and labour, she had no exposition to pollution,
but the patient was an eight months premature birth.
At the hospitalization the blood samples showed mild
leukocytosis and the abdominal Rx plane was normal.
Abdominal sonography was performed but it was not diagnostic, because of air hiding; an abdominal computed
tomography (CT) scan (Figure 1) revealed an oval mass
with wall enhancement and similar stool material inside,
suggestive for intestinal duplication. A small-bowel contrast study was performed but no alteration could be
demonstrated. The patient was treated with antibiotics
and was discharged asymptomatic with a planned intervention for the following week. At the explorative laparotomy a transverse colon Y-type duplication was shown
(Figure 2); the duplication was bent down at the origin
of the transverse mesocolon and an own mesocolon
was seen. After dissection from the mesocolic stamp, the
duplication was unbent revealing that the blood supply
origin from a distal division of the middle colic artery
with a trifurcation for right and left transverse colon
and one branch for the duplication. The upper part of
the common mesocolon presented a crabbed fusion of
small vessels. To preserve the left marginal arcade, we
dissected the artery for the duplication with conservation of the two branches for the native transverse colon
and with resection of the duplicated bowel and 5 cm of
the native transverse colon. A colo-colic anastomosis
was performed. The post operative period was uneventful and the patient was discharged; at the moment he lies
symptoms free. Histopathology confirmed the tubular
duplication with multiple mucosal ulceration.

pancreatic structure[19,20]. Smith[21] well defined the term
of duplication as “these formations, either tubular or
spherical, which lie in contiguity with normal bowel and
which share with it a common blood supply and usually a common muscle coat. There may or may not be
a communication between the normal and anomalous
lumina and the dividing septum may be muscular or
merely a double layer of epithelium”. Gross et al[22] described four variations in the shape of duplications: (1)
a tubular structure that branches out from the intestine
and extends for some distance between the mesenteric
leaves; (2) a double-barreled structure communicating with the intestinal lumen at one or both ends; (3) a
cystic structure lying in the peritoneal cavity, attached
by a mesenteric stalk; and (4) a spherical lesion contiguous with some part of the bowel, particularly along the
ileum. Cystic types are the most frequent with 90%-95%
of the cases and the tubular type 5%-10%; the latter can
be distinguished in double barreled (80%) or Y-shaped
form (20%)[23-26]. For colonic duplication McPherson
makes another classification as type Ⅰ (simple cysts),
type Ⅱ (diverticula) or the most common type Ⅲ (tubular
colonic duplication)[27]. Several theories have been proposed to describe this abnormality in which environmental factors, such as trauma or hypoxia, can play a role[28].
The aberrant lumen recanalization theory exposed by
Bremer[29] seems to be the most comprehensive. As described by Johnson[30] in 1910 the gut grows and obliterates the lumen at the sixth week with subsequent internal
vacuolization and coalescence of vacuoles with the
formation of the single lumen. The aberrant vacuolization well explains that vacuoles can remain separated and
create one or more duplication that can be separated or
communicating with the original gut. This theory can be
easily associated to the double barrel duplication. Another theory is the diverticular one, described by Lewis
et al[31], criticized by some authors[1] because it doesn’t
explain the forms of entire duplication of the colon (for
example) with the presence of circular and longitudinal
muscle coats. Blinder describes more simply that the tubular forms can be caused by an alteration of the lateral
closure of the embryonal disk at the stage 9 of Steeter
for an abnormality of the longitudinal line, instead of

DISCUSSION
Digestive duplication is defined by the three Rowling’s
criteria[18]: (1) the wall of the duplication is in continuity
with one of the duplicated organ; (2) the cyst is surrounded by a smooth muscular layer; and (3) a layer of
digestive mucosa is present, more often typical or heterotopic as gastric mucosa, colonic mucosa, bronchial or
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cystic forms that originate from diverticulation later in
the evolution[32,33]. Another explanation, well described
by Smith [21], is the dorsal protrusion of the yolk-sac
caused by its herniation or adhesion to the ectoderm in
same phase of presomite development taking to a “dorsal
remnants” structure, that can be divided into: congenital dorsal enteric fistula, congenital dorsal enteric sinus,
congenital dorsal enteric cyst, congenital dorsal enteric
divericulum[34]. This last theory can also explain the association with other abnormalities, especially the vertebral
alteration. The association of other malformations, as
vertebral or genitourinary alterations, can be classified
in the notochordodysraphies: duplication or alteration
of the hindgut is associated with genitourinary problem in 60% of cases[35,36] and high malformation with
vertebral problems[37-40]. In particular the hindgut duplication can be explained by an insult to the caudal cell
mass at the days 23-25 resulting in the “split notochord
syndrome[41,42]. Until 2011 only 18 cases of transverse
colon duplication have been reported. The particular localisation sometimes can give problems in diagnosis, like
mismatching with pancreatic cyst[5,43]. In tubular type, CT
scan, contrast enema and colonoscopy, could be the best
diagnostic tools: in fact the presence of air and stool can
facilitate the diagnosis; in ultrasonography the presence
of air doesn’t actually allow a good vision. Probably sonography, instead of CT scan, can be more performant
in the cystic type, where the diagnosis is more difficult as
described above. In fact in the cystic type of the transverse colon, the lesion have fluid inside and it could be
adherent to the mesocolon or the pancreas, mimicking
other alterations. The small-bowel contrast study, as in
our case, is not so performant also in tubular type. The
management of colonic duplication consists in the resection of the duplicated bowel with an extension of
2 cm in the normal bowel, due to the common blood
supply at the two organs, the presence of fibrosis in the
conjunction area[6,44] and the probability of arising tumor
in the duplication. Our report shows that the symptomatology could be hidden for a long time, especially in
absence of other anatomical alterations; probably for the
presence of a big communication with the native bowel.
The presence of stool inside the duplication helped us in
the diagnosis, but it remains not easy to do, as reported
by some authors[43]. In conclusion the colon duplication
is not frequent especially in adulthood; the differential
diagnosis is not easy; it must be resected even if asymptomatic, because of the risk of arising tumor.
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INTRODUCTION

Abstract

Intussusception is primarily a childhood disease. It is
uncommon in adults and about 70%-90% of adult intussusception cases have a leading cause[1,2]. Lipoma, which
frequently arises in the terminal ileum, is the second most
common benign tumor of the small intestine, and it tends
to cause intussusception[3]. As adult patients are at high
risk of malignancy, surgical intervention is recommended
in cases of intussusception. In recent years, laparoscopic
surgery has been able to confirm the diagnosis and to
resect the tumor causing intussusception of the small intestine in adults[4]. Furthermore, single port laparoscopic
surgery has been used for various abdominal procedures
with safety and feasibility[5]. We report the first case of ileocolic intussusception successfully treated by single port
laparoscopic radical right hemicolectomy.

A 36-year-old male was admitted with right lower
abdominal pain and diarrhea for more than 3 mo.
Colonoscopy and a barium enema study revealed a
submucosal tumor over the cecum, but computed
tomography showed an ileal lipoma. There was no
definitive diagnosis preoperatively, but ileocolic intussusception was noted during surgery. Single port laparoscopic radical right hemicolectomy was performed
because intra-operative reduction failed. The histological diagnosis of the resected tumor was lipoma. Single
port laparoscopic surgery has recently been proven
to be safe and feasible. There are advantages compared with conventional laparoscopic surgery, such as
smaller incision wounds, fewer port site complications,
and easier conversion. However, there are some drawbacks which need to be overcome, such as difficulties
in triangulation and instrument clashing. If there are
no contraindications to laparoscopy, single port laparoscopic surgery can be performed safely and should be
considered for diagnosis and treatment of intussusception in adults. Here, we report the first case of ileocolic
intussusception successfully treated by single port

WCCR|www.wjgnet.com

CASE REPORT
A 36-year-old male was admitted because of right lower
abdominal pain and diarrhea for more than 3 mo. Colonoscopy disclosed a submucosal tumor over the cecum.
The mass was a ball-like form with an eroded surface
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Figure 1 Colonoscopy disclosed a submucosal tumor over the cecum.
The mass was a ball-like form with eroded surface.

Figure 3 Barium enema study showed a bulging lesion over the cecum.

Figure 4 The terminal ileum had invaginated through the ileocecal valve
and ileocolic intussusception was observed.

Figure 2 Computed tomography scan showing a round and low density
mass about 2.5 cm in the right pelvic region.

proximately 3 cm in length to accommodate the singleport access device. The SILS Port from Covidien Inc.
(Mansfield, MA, United States) was used as the singleport access device. This included an insufflation attachment and 3 access ports with associated minitrochars. A
rigid 10-mm, 30° laparoscope was used for viewing and
5-mm instruments were used for manipulation of tissues
and dissection. In general, a lateral to medial approach
was used. The hepatic flexure and lateral peritoneal reflection was mobilized from superior to inferior. The
ileocolic pedicle was elevated to allow dissection beneath
the ileocolic vessels with identification of the origin of
the right colic artery and then the duodenum. The right
colon and proximal transverse colon were then lifted
off the retroperitoneum. The ileocolic vascular pedicle
underwent ligation with the use of a high energy device.
The portion of the omentum attached to the specimen
was then divided proximally. The right branch of the
middle colon was divided. After placement of a wound
protector, the tumor was exteriorized via the umbilical incision. After resection of the tumor, ileocolic end-to-end
anastomosis was performed. The bowel was returned to
the abdomen, and then reexamined in situ. The fascial incision was closed with a Vicryl suture. Care was taken to
maintain oncologic principles, with tight vascular ligation
and minimal tumor manipulation. The total surgical time
was 3 h and blood loss was about 30 mL.

(Figure 1). The tumor was initially diagnosed as an ulcer
and confirmed by biopsy.
On physical examination, no palpable mass was noted
in the abdomen. There was no swelling of superficial
lymph nodes. He had no specific past history or family
history. Laboratory studies on admission yielded normal
blood hematology and chemistry results. The levels of
carcinoembryonic antigen and carbohydrate antigen 19-9
were within normal limits. An X-ray of the abdomen
was normal. An abdominal computed tomography scan
showed a round and low density mass about 2.5 cm in
the right pelvic region (Figure 2). A barium enema study
showed a bulging lesion over the cecum (Figure 3).
The diagnosis was a cecal submucosal tumor or ileal
lipoma. His symptoms were not remarkable. Thus, elective single port laparoscopic right hemicolectomy or
single port laparoscopic enterotomy with lipoma resection was scheduled. Through inspection of the abdomen
via the single port, the terminal ileum was found to be
invaginated through the ileocecal valve, and ileocolic intussusception was observed (Figure 4). Initially, we tried
manipulation and reduction of the intussusception, but
failed. Then we performed single port radical right hemicolectomy because of the high risk of a malignant cause.
For the single-port laparoscopic approach (Figure 5),
a vertical incision was created through the umbilicus ap-
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A

B

Figure 5 Single-port laparoscopic approach. A: A vertical incision was created through the umbilicus approximately 3 cm in length which accommodated
the single-port access device; B: Postoperative suture wound.

Figure 6 The round tumor measured 2.5 cm × 2.5 cm × 2.0 cm in size and
was 15 cm from the ileocecal valve.

bowel produce an area of constriction above the stimulus and relaxation below, thus telescoping the lead point
(intussusceptum) through the distal bowel lumen (intussuscipiens)[1,2,10]. The most common locations are at the
junctions between freely moving segments and retroperitoneally or adhesionally fixed segments[11].
The signs and symptoms of pediatric intussusception
include a classic triad of a palpable mass, current jelly
stools, and pain, and occur infrequently in adults. Adult
intussusception commonly presents with nonspecific
signs and symptoms similar to a bowel obstruction, such
as colicky pain or cramps, nausea and vomiting, palpable
abdominal mass, fever, hematochezia, and diarrhea[9].
The most common symptom is abdominal pain and
the less common one is diarrhea. Our patient presented
with chronic symptoms of abdominal pain and diarrhea.
Because the symptoms often are nonspecific, correct preoperative diagnosis of intussusception is difficult. Eisen
et al[12] reported a preoperative diagnosis rate of 40.7%.
Similarly, our patient was not diagnosed with intussusception preoperatively. However, laparoscopy is able to
evaluate the entire small and large bowel and is another
diagnostic tool, too. Although we could not reduce the
intussusception via single port laparoscopic surgery in
our patient, we think that this new technique may provide
a better way than conventional laparoscopic surgery to
manipulate and reduce intussusceptions.
Symptoms could be acute or chronic. The duration
was reported as less than 7 d in 34% of patients and
between 7 d and 3 mo in 48%[13-15]. Gupta et al[13] and
Stubenbord et al[14] reported that 22% experienced symptoms of more than 3 mo’ duration, while some patients
have reported symptoms lasting up to 1 year[1]. Our patient presented with chronic symptoms for more than 3
mo. We found that the intussusception in our patient was
dynamic, changing preoperatively from the colonoscopy
and imaging studies. Spontaneous reduction of the intussusception may present in symptomatic or asymptomatic
children and occurs more commonly than previously reported. These intussusceptions are usually short-segment,
small-bowel intussusceptions with no recognizable leading
cause[16]. Only a few case reports presented a spontaneous

The diagnosis was ileocolic intussusception caused
by lipoma in the ileal region. Macroscopically, the tumor
measured 2.5 cm × 2.5 cm × 2.0 cm, and was located 15
cm from the ileocecal valve (Figure 6). The tumor was
ball-like with an irregular surface and soft consistency.
The cut surface was yellowish-white, and histopathologic
examination revealed fat cells proliferating in the submucosal layer. These characteristics confirmed a diagnosis
of lipoma of the ileum.
Postoperative recovery was good and the patient was
discharged on the 7th postoperative day. At present, 3 mo
after surgery, he is free of symptoms and continues an
uneventful course.

DISCUSSION
Single port laparoscopic surgery has been performed for
the resection of benign and malignant gastrointestinal tumors in recent years; however, its safety and feasibility is
still controversial. Waters et al[6] reported that single port
laparoscopic right hemicolectomy is a safe and effective
technique for cases of colonic malignant and benign lesions. There are also several reports of benign ileocolic
intussusception successfully treated by laparoscopy[7].
Here, we successfully resected an ileal lipoma causing intussusception using single port laparoscopic radical right
hemicolectomy, and to date, no report has described an
ileocolic intussusception caused by ileal lipoma which was
resected via single port laparoscopy.
In 1956, Dean et al[8] classified adult intussusception
as enteric; colocolic; ileocecal, with the ileocecal valve as
lead point; and ileocolic, with the ileum through the ileocecal valve. The most common type is enteric, occurring
in 43% of patients[9] and our patient had the ileocolic
type with ileal lipoma as the leading cause.
Adult intussusception is an uncommon clinical entity encountered by surgeons. The exact mechanism is
unknown. However, it is believed that any lesion in the
bowel wall or irritant within the lumen that alters normal
peristaltic activity is able to initiate an invagination[2,10].
Ingested food and subsequent peristaltic activity of the
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reduction of the intussusception in adults[17,18]. We postulated that spontaneous reduction of the intussusception in
our patient led to obstruction and chronic symptoms, and
made preoperative diagnosis more difficult.
A precipitating lesion is found in 90% of adult intussusception cases, but in only 10% of pediatric patients. In
most infants and young children, reduction of the intussusception may be tried using barium enema or surgery.
However, in adults, definitive surgical resection remains
the recommended treatment in nearly all cases because
of its nonspecific nature, varying duration of symptoms,
the large proportion of structural anomalies, and the relatively high incidence of malignancy[2,19,20]. Although most
authors agree that laparotomy is mandatory, the optimal
surgical management of intussusception remains controversial. A reduction at surgery before resection may
theoretically permit a more limited resection; however,
the risks include intraluminal tumor seeding, a reduction
in the externally viable bowel despite mucosal necrosis,
venous embolization of malignant cells, spillage of fecal
matter through inadvertent perforation, and anastomotic
complications in cases of an edematous and weakened
bowel[19]. The main problem is to distinguish benign from
malignant lesions before reduction. The cause of intussusception in adults varied by location. Large bowel causative lesions were more frequently malignant than small
bowel lesions. The incidence of either primary or metastatic malignancy in the small bowel was 31% compared
with 70% in colon lesions[9]. Benign lesions, including
lipomas that cause intussusception were predominantly
found in the cecum and terminal ileum[1,21]. The most
common benign lesions of the colon causing intussusception were lipomas[21].
In our patient, a cecal submucosal tumor or ileal lipoma was suspected preoperatively, but ileocolic intussusception was diagnosed during surgery. Because a benign
lesion was highly suspected as the cause, we intended to
reduce the intussusception initially, but in vain. Then we
decided to perform radical right hemicolectomy.
Laparoscopic surgery has been a standard strategy
for a variety of gastrointestinal diseases. The use of laparoscopic surgery for benign bowel tumors and ileocolic
intussusception is increasing[4,7,9]. Single port laparoscopic
surgery is a development in the field of minimally invasive surgery. Potential advantages of single port laparoscopic surgery over conventional laparoscopic surgery
are though to be related to improvement in cosmesis and
incisional pain and avoidance of port site-related complications. Other aspects, namely operative time, patient selection, patient outcomes, and surgeon efficiency, showed
no difference between the two procedures in the existing
literature. The conversion rate between the two procedures showed no significant difference, but it is easier
for single port laparoscopic surgery to convert to open
surgery. Furthermore, we think that a single port can provide access for intussusception diagnosis, manipulation,
and reduction.
Although single port laparoscopic surgery can be
performed with a conventional rigid laparoscope and
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straight instruments, the crowding over the access port
usually leads to clashing of instruments. In addition, the
handling of both straight instruments in parallel with the
laparoscope through a small single incision decreases the
freedom of motion for the surgeon and hinders handling
of a laparoscope for the assistant. Furthermore, lack of
tissue triangulation significantly increases difficulties in
exposure and dissection of the lesion. Some of the steps
must be performed using the cross-hand maneuver, which
is generally avoided in conventional laparoscopy surgery.
In attempts to improve surgical exposure, most surgeons
use 30° laparoscopes and some used articulating or curved
instruments. Some investigators recommended using longer laparoscopes to avoid cluttering of instruments.
In conclusion, we think that single port laparoscopic
surgery can be performed safely for ileocolic intussusception caused by ileal lipoma in adults, and should be considered if contraindications are not present.
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DIGESTIVE SYSTEM DISEASES

Transmesocolic hernia with strangulation in a patient
without surgical history: Case report
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INTRODUCTION
The incidence of internal hernia is less than 1%[1], and
transmesocolic hernia is a particularly rare type of internal hernia. The overall mortality is more than 50%
in cases with strangulated small bowel obstruction[2]. In
adults, transmesocolic hernias are most often caused by
previous surgical procedures, abdominal trauma or intraperitoneal inflammation, and transmesocolic hernia in
a person without a surgical history is extremely rare. We
report such a case of transmesocolic hernia with strangulated intestinal obstruction.

Abstract
Transmesenteric hernias have bimodal distribution and
occur in both pediatric and adult patients. In the adult
population, the cause is iatrogenic, traumatic, or inflammatory. We report a case of transmesocolic hernia
in an elderly person without any preoperative history.
An 84-year-old Korean female was admitted with midabdominal pain and distension for 1 d. On abdominal
computed tomography, we diagnosed transmesocolic
hernia with strangulated small bowel obstruction, and
performed emergency surgery. The postoperative period was uneventful and she was discharged 11 d after
surgery. Hence, it is important to consider the possibility of transmesocolic hernia in elderly patients with
signs and symptoms of intestinal obstruction, even in
cases with no previous surgery.

CASE REPORT
An 84-year-old Korean female, with no past history of
surgery, was admitted with mid-abdominal pain and distension for 1 d. Upon admission, her blood pressure was
120/80 mmHg, heart rate 72 beats/min, and body temperature 36.6 ℃. On physical examination of the area of
concern, mid-abdominal tenderness was observed. On
admission, laboratory assessments were as follows: white
blood cell count 14 500/mm 3 (segmented neutrophil
91.4%), hemoglobin concentration 12.8 g/dL, platelet
count 272 000/mm3, sodium 135 mmol/L, potassium 4.5
mmol/L, blood urea nitrogen 21.5 mg/dL, creatinine 0.9
mg/dL, aspartate aminotransferase 18 IU/L, alanine aminotransferase 10 IU/L, alkaline phosphatase 256 IU/L,
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A

B

Figure 1 Abdominal computed tomography findings. Crowded small bowel loop (from distal jejunum to proximal ileum) with circumferential wall thickening and
decreased enhancement in the middle and lower abdomen, stretched mesenteric vessels with mesenteric edema. A: Sagittal view; B: Transverse view.

constitutional and related to congenital peritoneal defects. In the broad category of internal hernias, there are
several main types based on their location, as traditionally described by Meyers. These consist of paraduodenal
(53%), pericecal (13%), foramen of Winslow-related (8%),
transmesentric and transmesocolic (8%), intersigmoid
(6%), and retroanastomotic (5%), with the overall incidence of internal hernia being 0.2%-0.9%[2]. The transmesenteric hernia has three main types: transmesocolic,
through a small-bowel mesenteric defect, and Peterson’s
hernia[1]. Most transmesocolic hernias in children result
from a congenital defect in the small bowel mesentery
close to the ileocecal region. Congenital defects occur
following the embryonic formation of an intestinal loop
in thin avascular areas of the mesentery (e.g., the mesenteries of the lower ileum, the sigmoid mesocolon, and
the transverse mesocolon). As a consequence, there are
multiple theories of congenital causes of such mesenteric defects[4]. It is likely that the congenital condition is
associated with prenatal intestinal ischemic accidents due
to the observed frequently in infants with atretic bowel
segments. In adults, transmesocolic hernias are most often caused by previous surgical procedures, abdominal
trauma or intraperitoneal inflammation. When the small
bowel is herniated through a defect in the mesentery or
omentum, the herniated bowel is compressed against
the abdominal wall. In this case, the herniated bowel is
clustered and lies outside the colon which is displaced
centrally[5].
Transmesocolic hernias are more likely than other
subtypes to develop volvulus and strangulation, or ischemia, the reported incidence of which are as high as 30%
and 40%, respectively, with mortality rates of 50% for
treated groups and 100% for non-treated subgroups[2,6].
Clinically, internal hernias can be asymptomatic, or can
cause discomfort ranging from constant vague epigastric
pain to intermittent colicky periumbilical pain, while additional symptoms include nausea and vomiting[1].
An internal hernia is difficult to diagnosis by physical
examination, and the most important diagnostic method
is abdominal CT. It has been suggested that the two
findings of a peripherally located small bowel, and lack

Figure 2 Intraoperative findings. Herniated small intestine with strangulation
by perforated omentum (arrow) below the transverse colon.

lactate dehydrogenase 415 IU/L, g-glutamyltransferase
17 IU/L, and C-reactive protein 1.04 mg/dL. A simple
abdominal X-ray showed distended small bowel loops.
Abdominal computed tomography (CT) revealed crowded small bowel loops (from distal jejunum to proximal
ileum), with circumferential wall thickening and decreased enhancement in the middle and lower abdomen,
and stretched mesenteric vessels with mesenteric edema
(Figure 1). We diagnosed transmesocolic hernia with intestinal obstruction and performed emergency surgery.
During the operation, a herniated small intestine with
strangulation by perforated omentum was noted below
the transverse colon (Figure 2). Strangulated herniation
was seen 190 cm from the ligament of Treiz, for a length
of 160 cm. The strangulated small intestine herniation
was resected and the omentum defect was closed. The
postoperative course was uneventful and the patient was
discharged on postoperative day 11, with a favorable
follow-up as an outpatient for 1 mo.

DISCUSSION
An internal hernia is the protrusion of an abdominal
organ through a normal or abnormal mesenteric or pe
ritoneal aperture[3]. An internal hernia can be acquired
as a result of trauma or a surgical procedure, or may be
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of omental fat between the loops and the anterior abdominal wall, might be the most helpful CT signs, with
an overall sensitivity of 85% and 92% for each respective finding[6,7]. Observation of the clustering of small
bowel loops and an abnormality in the mesenteric vessels are helpful findings on abdominal CT.
In adults, a previous surgical procedure, as well as
trauma or inflammation are the most common causes of
transmesocolic hernia. Our case was a rare presentation
in an elderly person without a history of trauma, and
without previous surgery[8-12]. The patient had non-specific symptoms and signs on plain abdominal X-ray, but
also non-specific abdominal distension upon physical
examination. In the case of internal hernia, these defects
may be idiopathic, but we can speculate that a small congenital defect existed without any hernia, and enlarged
due to the aging. A transmesocolic hernia is difficult to
diagnosis preoperatively despite the array of diagnostic
techniques currently available. In patients suspected of
having an internal hernia, early surgical intervention may
be advisable due to the high morbidity and mortality
rates. Therefore, it is important to consider the possibility of a transmesocolic hernia when patients have signs
and symptoms of intestinal obstruction, even in cases of
elderly patients with no previous surgical history.
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A white opaque substance-positive gastric hyperplastic
polyp with dysplasia
Hiroya Ueyama, Kenshi Matsumoto, Akihito Nagahara, Ryosuke Gushima, Takuo Hayashi, Takashi Yao,
Sumio Watanabe
the polyp. We performed immunohistochemical staining
using a monoclonal antibody specific for adipophilin as
a marker of lipid droplets (LDs). LDs were detected in
approximately all of the neoplastic cells, especially in
the surface epithelium of the intervening apical parts
and were located in the subnuclear cytoplasm of the
neoplastic cells. According to endoscopic and histopathological findings, the WOS-positive epithelium indicated
dysplasia of the gastrointestinal phenotype, which
could absorb lipids. The presence of a WOS in a gastric
HP may be considered an endoscopic finding that is
predictive of the neoplastic transformation of a gastric
HP. We suggest that a WOS-positive gastric HP should
be resected endoscopically to investigate its neoplastic
transformation.
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Abstract

Core tip: In this report, we present the first case of a
white opaque substance (WOS)-positive gastric hyperplastic polyp (HP) with dysplasia. We performed immunohistochemical staining using a monoclonal antibody
specific for adipophilin as a marker of lipid droplets.
According to endoscopic and histopathological findings,
the WOS-positive epithelium corresponded to the dysplasia in this lesion. The presence of a WOS in a gastric
HP may be considered an endoscopic finding that is
predictive of the neoplastic transformation of a gastric
HP. We suggest that patients with a WOS-positive gastric HP should be treated by endoscopic resection to
investigate the neoplastic transformation of the HP.

The endoscopic findings of gastric hyperplastic polyps (HPs) with dysplasia have not been well-defined,
and the clinical significance of these lesions, including
their malignant potential, is unclear. In this report, we
describe a case of a white opaque substance (WOS)positive gastric HP with dysplasia. A 76-year-old woman
was referred to our hospital for endoscopic resection of
a gastric HP. Upper endoscopy revealed a 25-mm whitish and reddish polypoid lesion on the greater curvature
in the lower third of the stomach. The whitish part was
diagnosed as a WOS using conventional and magnifying endoscopy with narrow band imaging. An examination of the biopsy specimen indicated that the lesion
was a typical gastric HP. However, because of its color
and the presence of a WOS, we suspected that this
lesion was an atypical gastric HP. Therefore, we performed a polypectomy. Histopathologically, diffuse lowto high-grade dysplasia was found on the surface of
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A

INTRODUCTION
With the widespread use of digestive endoscopy in recent
years, gastric polyps are now diagnosed more frequently
and can be easily studied after a biopsy or polypectomy.
Gastric hyperplastic polyps (HPs) are among the most
common type of benign epithelial gastric polyps[1-6]. Gastric HPs are usually considered to be benign lesions similar to adenomas; however, neoplastic transformation can
occur but rarely. Moreover, endoscopic findings of gastric HPs with dysplasia have not been well-defined, and
the clinical significance of these lesions, including their
malignant potential, is unclear. A white opaque substance
(WOS) is a finding from magnifying endoscopy (ME)
with narrow band imaging (NBI), which was first reported by Yao et al[7-9] to be a substance in the superficial
area of gastric neoplasias that obscures the subepithelial
microvascular architecture. However, the presence of a
WOS in gastric lesions other than adenomas and adenocarcinomas has not been reported. We report a rare case
of a WOS-positive gastric HP with dysplasia.

B

C

CASE REPORT
A 76-year-old woman was referred to our hospital for
further investigation and treatment of a gastric HP.
Excluding the existence of the gastric HP, she had no
specific symptoms and the results of the physical examination were normal. Her medical history included
hyperlipidemia and diabetes mellitus, and there was no
family history of gastrointestinal polyposis. She had not
undergone proton pump inhibitor therapy. An assessment of Immunoglobulin G antibodies and a histological
examination were negative for Helicobacter pylori infection.
Upper endoscopy revealed a 25-mm polypoid lesion on
the greater curvature in the lower third of the stomach
(Figure 1A). The entire lesion was reddish with scattered
whitish areas. The whitish parts were determined to be a
WOS using conventional endoscopy and ME with NBI
(Figure 1). The WOS in the lesion was comprised of
two morphological types (Figure 1C and D). One type
had a symmetrical distribution of a regular dotted pattern (Figure 1C), and the other type had an asymmetrical
distribution of an irregular speckled and linear pattern
(Figure 1D). An examination of the biopsy specimen revealed findings that were typical of a gastric HP without
dysplasia. However, we suspected that this lesion was an
atypical gastric HP because of its color and the irregular
distribution of the WOS. Therefore, we performed a polypectomy, which was without complications. Histopathologically, the findings for the entire lesion were typical of

WCCR|www.wjgnet.com
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Figure 1 A white opaque substance-positive gastric hyperplastic polyp
is shown on upper endoscopy. A: An endoscopic examination with a white
light image revealed a 25-mm polypoid lesion on the greater curvature in the
lower third of the stomach; B: A white opaque substance (WOS) was visualized
on the surface of this lesion using conventional endoscopy and magnifying endoscopy (ME) with narrow band imaging (NBI); C: The ME with NBI findings. A
regular dotted pattern of the WOS was distributed symmetrically (arrow); D: The
ME with NBI findings. An irregular speckled and linear pattern was distributed
asymmetrically (arrow).
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Figure 2 The resected specimen shows a gastric hyperplastic polyp with dysplasia. A-D: The histological examination of the resected specimens (hematoxylin
and eosin stain). A: In the low power view, the findings for the entire lesion were typical of a gastric hyperplastic polyp; B, C: High-grade dysplasia was observed on
the surface of the lesion; D: Low-grade dysplasia was observed on the surface of the lesion; E-I: The immunohistochemical examination. E: Mucin 2 (MUC2); F: MUC5AC; G: MUC6; H: CD10; I: Villin. The lesion had diffuse positivity for MUC5AC, focal positivity for MUC2 and villin, and negative staining for MUC6 and CD10.

a gastric HP, and diffuse low- to high-grade dysplasia was
found on the surface of the lesion (Figure 2A-D). Immunohistochemically, the lesion had diffuse positivity for
MUC5AC, focal positivity for mucin 2 (MUC2) and villin,
and negative staining for MUC6 and CD10 (Figure 2E-I).
This lesion was classified as having the gastrointestinal
(GI) phenotype according to combinations of the expression of MUC2, MUC5AC, MUC6, CD10 and villin.
The GI phenotype was detected in approximately all of
the neoplastic cells, whereas an examination of the other
cells indicated a gastric phenotype. The Ki-67 labeling index of dysplasia was slightly higher than that of a typical
HP, and the positive cells were irregularly distributed. The
overexpression of the p53 protein was not observed. In
addition, adipophilin was detected in approximately all of
the neoplastic cells, especially in the surface epithelium of
the intervening apical parts and was located in the subnuclear cytoplasm of the neoplastic cells (Figure 3). This
lesion was finally diagnosed as a WOS-positive gastric
hyperplastic polyp with dysplasia. Surveillance endoscopy
with biopsy specimens is planned for 6 mo after the endoscopic resection.

WCCR|www.wjgnet.com

DISCUSSION
The endoscopic findings for gastric HP with dysplasia
have not been well-defined. Typical HPs are markedly
reddish polypoid lesions with a smooth surface, which
occasionally has erosions. In this case, the entire lesion
was reddish and was scattered with whitish areas, which
differs from typical HPs. The whitish areas were determined to be a WOS using conventional and ME with
NBI. Histopathologically, low- to high-grade dysplasia
was diffusely present on the surface of the gastric HP.
Adipophilin was detected in approximately all of the
neoplastic cells, especially in the surface epithelium of
the intervening apical parts. These findings suggested
that the WOS-positive epithelium corresponded to the
dysplasia in this lesion. Yao et al[10] reported that the hallmark of a WOS is the presence of lipid droplets (LDs)
that accumulate in the superficial part of the epithelial
neoplasia within the stomach. Using immunohistochemistry and immunoelectron microscopy, Ueo et al[11] found
that the WOS resulted from an accumulation of LDs
with adipophilin. These findings supported a relationship
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Figure 3 The immunohistochemical analysis indicates that dysplasia is positive for adipophilin. A: Low-grade dysplasia was observed on the surface of the
lesion; B-D: The immunohistochemical examination of adipophilin. Adipophilin was detected in approximately all of the neoplastic cells, especially in the surface epithelium of the intervening apical parts and was located in the subnuclear cytoplasm of the neoplastic cells (arrow).

between the WOS and adipophilin in this case. In addition, the WOS in this lesion was comprised of two morphological types: one type with a symmetrical distribution
of a regular dotted pattern and the other type with an
asymmetrical distribution of an irregular speckled and
linear pattern. We could not discriminate between these
patterns pathologically. Yao et al[7] reported that the WOS
in adenomas was regular and homogeneous, whereas the
WOS in adenocarcinomas was irregular and speckled. In
this case, we speculated that the findings for a WOS may
be based on the differences in the shape, the intraepithelial and intracytoplasmic density and the distribution of
the LDs between low-grade and high-grade dysplasia. In
our case, most of the reddish area indicated low-grade
dysplasia. Endoscopically, we determined that these areas were reddish because a slight accumulation of LDs
may not allow these areas to be visualized as a WOS. We
concluded that a WOS may be visualized only in the dysplastic areas of gastric HPs. The presence of a WOS in a
gastric HP may be considered an endoscopic finding that
is predictive of the neoplastic transformation of a gastric
HP.
The neoplastic transformation of HPs has not been
well-defined, and their clinical significance, including
their malignant potential, is unclear. Kang et al[12] reported
that the neoplastic transformation of gastric HPs was
significantly associated with the postgastrectomy state
and lesions that were 1 cm in diameter, pedunculated,
and synchronous neoplastic lesion. Daibo et al[13] reported
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that cancer cells arose from the dysplastic area in HPs
rather than directly from nondysplastic hyperplastic epithelium, which is consistent with the histogenesis of the
malignant transformation of HPs. Endoscopic resection
should be considered for these HPs to avoid the risk of
missing HPs with neoplastic potential. In our case, the
dysplasia was observed on the surface of the resected
HP; however, an examination of the biopsy specimen
indicated a typical HP without dysplasia. Regarding this
discrepancy, we speculate that when the biopsy specimen
was collected, a small sample was unintentionally taken
from the part of the lesion that did not exhibit dysplasia.
Using the biopsy specimen that was obtained, we could
not clearly determine whether the lesion was a typical HP
or an HP with low-grade dysplasia. Therefore, in gastric
HPs, WOS positivity may be considered an endoscopic
finding that indicates endoscopic resection.
The mechanism of the accumulation of LDs in
gastric epithelium is unknown. Yao et al[10] proposed
the following two possible mechanisms: the absorption
hypothesis and the production hypothesis. In addition,
they reported that the WOS in gastric neoplasms with
an intestinal phenotype was caused by the accumulation of lipids and WOS-positive gastric neoplasms may
be able to absorb lipids. Matsubara et al[14] demonstrated
that the expression of adipophilin may be induced during the process of early colorectal carcinogenesis, which
supports the production hypothesis that neoplastic cells
synthesize LDs. In our case, the neoplastic cells that were

357

February 8, 2014|First Edition|

Ueyama H et al . WOS-positive gastric HP with dysplasia

positive for adipophilin were of the GI phenotype. This
finding suggests that the neoplastic transformation of
gastric epithelium with a phenotypic change to the intestinal phenotype may require the ability to absorb lipids.
However, further investigation is needed to elucidate the
mechanism of LD accumulation.
In this report, we present the first case of a WOSpositive gastric HP with dysplasia. We suggest that patients with a WOS-positive gastric HP should be treated
by endoscopic resection to investigate the neoplastic
transformation of the HP.
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DIGESTIVE SYSTEM DISEASES

Endoscopic management of a rare granulation polyp in a
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inverted the diverticulum, and the resected stalk of
the polyp was used to close the diverticulum with an
over-the-scope clip. If a granulomatous polyp could
arise from a diverticulum, differential diagnosis between a colon neoplasm and a granulomatous polyp
would not only be difficult but also necessary for
suitable endoscopic treatment.

Abstract

Original sources: Mori H, Tsushimi T, Kobara H, Nishiyama N,
Fujihara S, Matsunaga T, Ayagi M, Yachida T, Masaki T. Endoscopic management of a rare granulation polyp in a colonic diverticulum. World J Gastroenterol 2013; 19(48): 9481-9484 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i48/9481.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i48.9481
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Core tip: The study observed a rare granulation polyp
that arose from a diverticulum as a result of repeated
episodes of local diverticulitis. The authors successfully
resected the polyp using endoscopic mucosal resection.
The diverticulum was inverted, and the resected stalk
of the polyp was used to close the diverticulum with an
over-the-scope clip.

There are many case reports on colon diverticula
that cause irritable bowel syndrome, constipation,
bleeding, diverticulitis, stricture due to multiple
recurrences of diverticulitis, and perforation. However, few articles have examined neoplasms that
arise from a diverticulum, such as adenoma and
adenocarcinoma, and there have been no reports of
granulation polyps that arise from a colon diverticulum after recurrent diverticulitis. We observed a rare
granulation polyp that arose from a diverticulum as
a result of repeated episodes of local diverticulitis.
Narrow band imaging magnified colonoscopy was
very useful to diagnose the polyp as a granulation
polyp because of the absence of a pit pattern on
the surface of the polyp. We successfully resected
the polyp using endoscopic mucosal resection. We
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INTRODUCTION
A colon diverticulum is caused by increased intra-colonic
pressure or by a weakened colonic wall. Most colon
diverticula consist of acquired pseudodiverticula and
have been observed in the sigmoid colon of patients in
Western countries and in the ascending colon of patients
in Japan[1]. The most reliable method to identify colon
diverticula is a barium enema; however, once a diverticu-
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Figure 1 Endoscopic mucosal dissection of
the sigmoid colon polyp. A: A sigmoid colon
polyp approximately 25 mm in diameter; B: Narrow band imaging magnified colonoscopy was
performed to investigate the polyp in greater
detail. Several irregular microvessels were
observed on the surface of the polyp, but there
was no pit pattern on the surface; C: A local
saline injection was administered, and we observed slight elevation of the polyp; D: After the
endoscopic mucosal resection procedure and
the removal of the polyp, the diverticulum was
identified using the resected stalk of the polyp.

lum begins to bleed, colonoscopy is a useful modality
to treat the bleeding vessels[2,3]. Although the incidence
of colonic diverticular bleeding is increasing, treatments
have not yet been well established. The risk factors contributing to recurrent hemorrhage after initial improvement in colonic diverticular bleeding are past histories of
hypertension or renal deficiency. Follow-up colonoscopy
after the initial improvement in colonic diverticular bleeding is needed in patients with hypertension or renal deficiency[4]. In addition, local peritonitis due to diverticulitis,
and perforation are serious complications[5]. Although
85% of patients with colonic diverticulitis will recover
with non-surgical treatment, some patients may have
complications such as abscesses, fistulas, obstruction and
panperitonitis[6,7]. On the other hand, few articles have examined neoplasms that arise from the diverticulum, such
as adenoma and adenocarcinoma[8].
We describe a rare case of a granulomatous polyp
which arose from a colon diverticulum.

greater detail. Several irregular microvessels were found
on the surface of the polyp. However, the pit pattern
which is usually observed in neoplasms, such as adenoma
and adenocarcinoma, was absent from the surface of the
polyp (Figure 1B). The surface was smooth, and we were
unable to determine whether the polyp was a neoplasm
or an inflammatory polyp. To confirm the qualitative
histological diagnosis, we performed endoscopic mucosal resection (EMR) of the polyp. We obtained written
informed consent from the patient to perform the EMR
procedure for treatment of the polyp. During EMR, a
local saline injection was administered, which slightly
elevated the polyp (Figure 1C), and allowed resection of
the polyp. After removing the polyp, we identified the
diverticulum using the resected stalk of the polyp (Figure
1D). A closer view of the resected surface revealed that
the cavity of the diverticulum was irregular, and exposed
vessels were observed (Figure 2A). The resection of
the polyp indicated that it arose from the diverticulum
(Figure 2A). To prevent post-EMR bleeding and delayed
perforation, we inverted the diverticulum and sutured the
inverted diverticulum, including the resected stalk of the
polyp, with an over-the-scope clip (OTSC) (Figure 2B).
After the EMR procedure, computed tomography was
performed to examine the soft tissue density around the
OTSC and the increased fat density around the resected
site (Figure 2C and D).
According to the clinical course of the patient, which
included high fever and repeated left lower abdominal
pain, we suspected that post-inflammation granulation
tissue arose from the bottom of the diverticulum after
repeated episodes of diverticulitis. Seven days after the
procedure, the histology of the polyp revealed that it was

CASE REPORT
A 62-year-old woman who suffered from repeated left
lower abdominal pain and high fever (38 ℃) underwent
a colonoscopy and was diagnosed with a sigmoid colon
polyp that was approximately 25 mm in diameter (Figure
1A). Twice during the previous year, she had suffered
from abdominal pain and a high fever, and her blood
laboratory data were as follows: a white blood cell count
of 12000/μL and a C-reactive protein level of 5.59 mg/
mL. After undergoing colonoscopy, her symptoms disappeared. Additionally, narrow band imaging (NBI) magnified colonoscopy was performed to diagnose the polyp in
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Figure 2 Closure of the diverticulum using the
resected stalk of the polyp. A: In a closer view of
the resected surface, the cavity of the diverticulum
was irregular (the black arrows), and an exposed
vessel was identified (red arrow); resection of the
polyp indicated that it arose from the diverticulum;
B: To prevent bleeding and delayed perforation following the endoscopic mucosal resection (EMR)
procedure, we inverted the diverticulum and sutured
the inverted diverticulum, including the resected
stalk of the polyp, using an over-the-scope clip (red
arrows); C, D: After the EMR procedure, computed
tomography was performed to examine the soft tissue density around the over-the-scope clip and the
increased fat density around the resected site (white
arrows).

Figure 3 Histological findings of the resected
polyp. A: A 20 magnified narrow band imaging image of the granulomatous polyp; B: A 20
magnified image with a hematoxylin and eosin
(HE) stain, the yellow and blue circles in Panel
A corresponding to those in Panel B; C: A 100
magnified image with a HE stain reveals significant infiltration of lymphocytes and plasma cells;
D: A 200 magnified image with a HE stain reveals
increased outgrowth of microvascular structures
and infiltration of lymphocytes, neutrophils and
plasma cells, which indicates granulation tissue.
There were no atypical cells or structural atypia.

multiple recurrences of diverticulitis, and perforation[5-7].
Several case reports have also described neoplasms that
arose from a single diverticulum, which was successfully treated with EMR and completely closed with the
assistance of laparoscopy[8]. However, there have been
no previous reports of granulomatous polyps that arose
from a single diverticulum after repeated episodes of local diverticulitis, which was treated with EMR and closed
with an OTSC. When polyps are diagnosed as neoplastic, magnifying chromoendoscopy and NBI magnifying

composed only of granulation tissue with no neoplasm
(Figure 3). The patient was discharged from our hospital
without any complications.

DISCUSSION
We report the unique case of a granulomatous polyp that
arose from a single diverticulum after repeated episodes
of local diverticulitis. A colonic diverticulum causes some
serious complications such as bleeding, stricture due to
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image-enhanced endoscopy can be used to detect the
pit pattern. A granulomatous polyp should be diagnosed
when no pit pattern is observed because a pit pattern
reveals the surface characteristics of a neoplasm[9]. The
resection of a polyp arising from a diverticulum is associated with a risk of perforation or bleeding. A full-thickness resection using a pre-full thickness suture with an
OTSC was reported to be the safest method to resect the
full-thickness wall of the colon[10]. Similarly, after inverting the diverticulum and the polyp into the colon, a fullthickness suture using an OTSC and a full-thickness resection may be safely performed. In this case, we should
have initially inverted the diverticulum and the polyp and
safely resected the full-thickness of the colon wall after
diagnosing the granulomatous polyp that arose from a diverticulum. When many granulomatous polyps arise from
many diverticula and the neighboring granuloma fuses, a
stricture of the colon may develop; therefore, a differential diagnosis between colon cancer and a granulomatous
stricture would be difficult[11].
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DIGESTIVE SYSTEM DISEASES

Fatal aortoesophageal fistula bleeding after stenting for a
leak post sleeve gastrectomy
Majid A Almadi, Fahad Bamihriz, Abdulrahman M Aljebreen
The patient underwent a computerized tomography
angiogram and then an angiogram that could not localize the site of the bleed. An emergency laparotomy
was performed and identified the source of bleeding
to be an aortoesophageal fistula. A graft of the diseased area was attempted but the patient unfortunately did not survive the procedure. An aortoesophageal fistula after an esophageal SEMS insertion for a
benign disease has rarely been reported and only in
cases where there was a thoracic neoplasm, thoracic
aortic aneurism, endovascular stent repair, foreign
body or esophageal surgery. To our knowledge, this is
the first case that reports an aortoesophageal fistula
as a result of a SEMS for the management of a gastric
pouch leak after a laparoscopic sleeve gastrectomy.
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Core tip: One modality for managing staple line leaks
after laparoscopic sleeve gastrectomies depends on
a non-surgical approach, including elimination of oral
intake, parenteral nutrition, use of broad spectrum antimicrobial therapy, drainage procedures and the use
of esophageal self-expandable metal stents for sealing
these leaks and the induction of tissue hyperplasia that
would close these defects. Although this seems as a
less invasive procedure when compared to a repeated
surgical procedure and there is a body of evidence in
the literature that supports such an approach, it is not
void of complications. Here we report a fatal aortoesophageal fistula as a complication.

Abstract
Bariatric surgeries have been used in an effort to curtail the obesity epidemic. The type of surgery used
has changed over time, with sleeve gastrectomies
being one of the preferred options. This has been associated with some complications, including staple line
leaks. We report a 43-year old female who had undergone a laparoscopic sleeve gastrectomy that was
complicated by a proximal gastric pouch leak at the
gastroesophageal junction. We used self-expandable
stents (SEMS) in the management of the leak. Seven
weeks after the insertion of the initial SEMS, the patient presented with a massive gastrointestinal bleed
that could not be localized due to profuse bleeding.
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INTRODUCTION
Obesity has become a major public health challenge, associated with a significant morbidity, mortality as well as
decreased quality of life. Bariatric surgeries have been
used as a modality to treat obesity, preferably after a multidisciplinary assessment. Although such an intervention
has been proven to be effective in decreasing the excess
weight of patients, it is associated with some complications of which surgical leaks are one of the most unfavorable with a considerable morbidity and mortality[1].
The management of staple line leaks post sleeve gastrectomy has evolved from surgical reinterventions to a less
invasive approach with elimination of oral intake, parenteral nutrition, broad spectrum antimicrobial therapy,
as well as percutaneous drainage procedures[1]. More
recently, the use of esophageal self-expandable metal
stents (SEMS) or self-expandable plastic stents (SEPS)[1-3]
as method of occluding these leaks has become a more
acceptable form of management.
We present an unusual case where a SEMS resulted
in a massive gastrointestinal bleed secondary to an aortoesophageal fistula.

B

Figure 1 Endoscopic image. A: An opening at the area of the staple line near
the gastroesophageal junction; B: A 12 cm fully covered self-expandable metal
stent was inserted in the esophagus and overlapped the staple line leak.

CASE REPORT
A 43-year old female was referred to our institution after
the development of a proximal gastric pouch staple line
leak at the gastroesophageal junction three weeks after
a laparoscopic sleeve gastrectomy, which was confirmed
by a contrast swallow study. The patient was started on
broad-spectrum antibiotics and a percutaneous drainage
tube was inserted to treat a subdiaphragmatic fluid collection seen on computer tomography (CT). An esophagogastroduodenoscopy (EGD) showed an opening at the
area of the staple line at the gastroesophageal junction
(Figure 1A). As one of the preferable modalities to treat
staple line leaks post sleeve gastrectomy, a 12 cm fully
covered SEMS was inserted (Figure 1B). The patient
presented with nausea and vomiting three weeks later. An
EGD found the distal end of the SEMS to be narrowed
at the antrum angulation, it was removed and a second 15
cm partially covered SEMS was inserted as the staple line
leak was still present. Four weeks later, the patient presented with hematemesis, hypotension and tachycardia.
She was resuscitated and an EGD showed blood in the
stomach but the source of bleeding could not be identified. The patient underwent a CT angiogram (Figure 2)
and then an angiogram (Figure 3), but no clear source
was found apart from doubtful areas along the left gastric
(Figure 4) and gastroduodenal arteries that were coiled,
but the patient continued to bleed.
An emergency laparotomy was performed. During exploration, the gastric pouch was opened distally
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Figure 2 A fluoroscopic image demonstrating the deployed stent in the
esophagus with its distal end extending into the stomach remnant.

and the stent was removed but the patient continued to
bleed proximally, necessitating opening the gastric pouch
completely up to the level of gastroesophageal junction
where the source of the fresh blood was identified. A
small pinpoint hole at the base of a small ulcer in the
distal esophagus was bleeding profusely. The diagnosis of
an aortoesophageal fistula was made and was confirmed
by a left thoracoabdominal incisional approach by a cardiovascular surgeon. A short segment of tense fibrosis
between the distal esophagus and aorta with a 2-3 mm
opening communicating between them was seen. A graft
of the diseased area was attempted but the patient unfortunately did not survive the procedure.
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bodies, radiofrequency ablation for atrial fibrillation or
esophageal surgery. An aortoesophageal fistula after an
esophageal SEMS insertion for an esophageal benign
disease has rarely been reported and only in cases where
there was an esophageal stricture[9,10]. More recently, the
management of aortoenteric fistulas has been via thoracic
endovascular aortic repair to control bleeding in the acute
setting, either as a stand alone procedure or combined
with a more definite management in an elective setting[11].
Other management strategies include endovascular aortic
repair and subtotal esophageal resection followed by gastroesophageal reconstruction or open thoracic surgery[11].
The advantage of the former approach compared to the
stand alone endovascular aortic repair is that, although it
controls bleeding acutely, there is a higher probability of
graft infection and mediastinitis given that the esophageal defect is not corrected[12]. Even when a diagnosis of
an aortoesophageal fistula is reached, the morbidity and
mortality is high, reaching up to 40%[13].
In a case series of 52 patients who required SEMSs
for enteric leaks, there was a report of a death from severe hemorrhage after the insertion of a fully covered
SEMS; the patient refused any intervention and thus the
cause of the bleeding was unknown[2]. Also, there was a
report of 4 deaths in a series of patients who had stents
inserted for leaks after various bariatric surgeries but
none were related to the stents[14].
Although the patient had adequate initial resuscitation
that permitted the performance of an EGD as well as
two radiological procedures, the diagnosis was not easily reached, an emergency surgery was required and even
after reaching a definite diagnosis, the patient did not survive the surgery.
This case demonstrates that although the success rate
with the use of SEMSs for the management of staple
line leaks after laparoscopic sleeve gastrectomies is high,
they still have potential complications and a high index
of suspicion is required in order to pursue timely management of such complications.
To our knowledge, this is the first case that reports
an aortoesophageal fistula as a result of a SEMS for the
management of a gastric pouch leak after a laparoscopic
sleeve gastrectomy.

Figure 3 A reconstructed sagittal image of the computed tomography
scan demonstrating the proximal aspect of the metal stent in very close
proximity to the wall of the descending aorta but there was no evidence of
active bleeding.

Figure 4 An angiogram of the celiac hepatic and left gastric arteries did
not show active bleeding.

DISCUSSION
In two systematic reviews, the incidence of leaks after
laparoscopic sleeve gastrectomy was found to be 2.2%[3]
to 2.4%[4] and the leaks are usually in the proximal third
of the stomach near the gastroesophageal junction in
85%-89%[1,4] of cases, with an associated mortality rate
of 6%-14.7%[1]. The use of enteric SEMSs has evolved
from the management of malignant diseases to benign
strictures as well as leaks. A systematic review incorporating 25 studies with a total of 267 patients demonstrated a
success rate of 85% with the use of SEMSs for the management of enteric leaks with no difference in the rate of
clinical success between the type of SEMS used, whether
partially or fully-covered SEMS or SEPS (P = 0.97)[5]. In
these studies, the patient population included cases who
had esophageal anastomotic leaks or a benign rupture of
the esophagus[5]. A second meta-analysis for patients who
exclusively had leaks post bariatric surgery and were managed by SEMSs found a success rate of 87.8% (95%CI:
79.4%-94.2%)[6].
An aortoesophageal fistula[7,8] is a rarely reported
complication of esophageal SEMS and the majority of
reported cases are secondary to thoracic aortic aneurisms,
endovascular stent repairs, thoracic neoplasms, foreign
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Case characteristics

This is a case of fatal aortoesophageal fistula bleeding after stenting for a leak
post sleeve gastrectomy.

Clinical diagnosis

This is the first case that reports an aortoesophageal fistula as a result of a selfexpandable stents (SEMS) for the management of a gastric pouch leak after a
laparoscopic sleeve gastrectomy.

Experiences and lessons

Although the success rate with the use of SEMSs for the management of staple
line leaks after laparoscopic sleeve gastrectomies is high, they still have potential complications and a high index of suspicion is required in order to pursue
timely management of such complications.

Peer review

The authors have reported an interesting case of sleeve gastrectomy complication and an alarming finding on metal stent use for treatment of gastro-
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up abdominopelvic computed tomography revealed
an enterohepatic fistula between the liver and distal
ileum. The fistula was treated surgically by segmental resection of the distal ileum and unlooping of the
liver mass.
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Core tip: Gastrointestinal stromal tumor (GIST) with fistula is a rare condition, however, it can be seen during
treatment. Herein we report a case of an enterohepatic
fistula that occurred after therapeutic embolization of
liver mass originated from ileal GIST.

Gastrointestinal stromal tumor (GIST) is a rare mesenchymal tumor of the gastrointestinal tract that
has been associated with the formation of fistulas to
adjacent organs in few case reports. However, GIST
with enterohepatic fistula has not been reported.
Here we report the case of an enterohepatic fistula
that occurred after embolization of a liver mass originating in the distal ileum. An 87-year-old woman was
hospitalized for melena. On initial conventional endoscopy, a bleeding focus in the gastrointestinal tract
was not found. Because of massive hematochezia,
enteroscopy was performed through the anus. A protruding, ulcerative mass was found in the distal ileum
that was suspected to be the source of the bleeding;
a biopsy sample was taken. Electrocoagulation was
not successful in controlling the bleeding; therefore,
embolization was performed. After embolization, the
patient developed a high fever and severe abdominal tenderness with rebound tenderness. Follow-
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INTRODUCTION
Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor originating in the digestive
tract. GISTs are thought to arise from the interstitial cells
of Cajal in the normal myenteric plexus[1]. GISTs most
commonly occur in the stomach (60%), followed by the
jejunum and ileum (30%), duodenum (5%), colon and
rectum (5%), and, rarely, the esophagus and appendix[2].
However, they account for less than 1% of all gastrointestinal (GI) tumors[3]. It is estimated that up to 6000 new
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A

Figure 1 Initial abdominopelvic computed tomography
findings. Enhanced computed tomography shows a 5.7 cm × 5.2
cm heterogeneous enhancing liver mass connected with a small
mass of the distal ileum (arrows). A: Axial view; B: Coronal view.

B

Figure 2 Large protruding mass on the distal ileum (enteroscopic findings). A large protruding mass with ulceration was found on the distal ileum.

Figure 3 Angiographic findings (post-embolization state). Angiography
shows that the hepatic mass (arrows) was not supplied by the right hepatic
artery after embolization.

cases are diagnosed in the United States every year[4,5].
Before the late 1990s, these mesenchymal tumors
arising in the GI tract were most often classified as
smooth muscle tumors or neural tumors. In the 1990s,
investigators noted similarities between GIST cells and
the interstitial cells of Cajal, a group of cells located in
the muscularis propria and around the myenteric plexus
throughout the GI tract. These tumors may not cause any
symptoms unless they are in a certain location or grow to
a certain size. GISTs are often found because they cause
bleeding into the GI tract. Other symptoms can result
from the mass effect of the tumor causing abdominal
discomfort, nausea, vomiting or early satiety. The critical
determinants of GIST behavior include tumor size, mitotic rate, and location[6]. The liver is the most common
site of metastasis from GISTs, and liver metastases are a
major determinant of patient survival[7,8]. Complications
such as abscess formation, fistulae or perforation are rare
but can be seen during treatment[9,10].
Here we describe the case of a patient with ileal GIST
with an enterohepatic fistula caused by tumor necrosis
after therapeutic embolization for the control of active
bleeding.

tion for 7 years and was not taking aspirin or other antiplatelet agents. She had a history of cholecystectomy,
total abdominal hysterectomy, and right hemicolectomy
due to GI bleeding. At admission, her vital signs were
stable; laboratory findings showed anemia with a serum
hemoglobin concentration of 7.8 g/dL and leukocytosis
with a white blood cell count of 14000/mm3. A definite
bleeding focus was not found on upper endoscopy and
total colonoscopy. On a subsequent capsule endoscopy, a
small amount of fresh blood was seen in the small bowel
but the exact bleeding site was not identified. Abdominopelvic computed tomography (CT) showed a 5.7 cm
× 5.2 cm heterogeneous enhancing mass in segments Ⅴ
and Ⅵ of the liver (Figure 1) adjacent to the distal ileum
and multiple ill-defined low-attenuation lesions that were
thought to represent metastases.
On the 9th day of hospitalization, she showed massive hematochezia. Single-balloon enteroscopy was performed through the anus, and a large protruding mass
with central ulceration, which was suspected to be the
bleeding focus, was found on the distal ileum (Figure 2).
After an enteroscopic biopsy of the ileal mass was taken,
active bleeding occurred that was not controlled by enteroscopic electrocoagulation. The patient refused surgical treatment for the active ileal bleeding. Therapeutic
angiography was performed; however, no extravasation
of the contrast was found in the inferior mesenteric or
superior mesenteric arteries. Because a liver mass adja-

CASE REPORT
An 87-year-old woman was admitted to the emergency
department because of melena that occurred the day
before. She had been taking antihypertensive medica-
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A

B

Figure 4 Microscopic findings (Endoscopic biopsy specimen in the ileum). A: Microscopic image of the specimen demonstrating spindle cells (HE, × 200); B:
The tumor cells were strongly positive for c-KIT (c-KIT, × 400).

A

Figure 5 Abdominopelvic computed tomography findings after embolization. Internal necrosis and direct
communication (arrows) with the small bowel were
identified in the liver mass. A: Axial view; B: Coronal view.

B

cent to the small bowel had been seen on the abdominopelvic CT, it was suspected that the protruding mass in
the distal ileum originated from the suspected malignant
liver mass. Based on the assumptions that the bleeding
lesion originated from the hepatic mass and was supplied
by the hepatic artery, a branch of the right hepatic artery
was embolized, and there was no evidence of additional
bleeding in the GI tract (Figure 3).
The biopsy specimen showed that the ileal mass was a
GIST with more than 20 cells undergoing mitosis per 20
high-power fields (Figure 4). After the embolization, the
patient developed fever and right upper quadrant pain.
On repeated abdominopelvic CT 5 d after embolization,
newly developed internal necrosis and a direct communication with distal ileum were identified in the previously
seen liver mass (Figure 5).
Segmental resection of the distal ileum and unlooping
of the liver mass were undertaken, and fistula formation
between the liver mass and the distal ileum was found
intraoperatively. The gross specimen of the resected ileum showed a large fistula orifice that connected with the
adjacent liver (Figure 6). Histopathologic examination of
the surgical specimen obtained from the resected distal
ileum and adjacent liver mass showed that both specimens were identical with GIST on immunohistochemical
staining. After the operation, the patient refused chemotherapy and was transferred to a convalescent hospital.
She died 6 mo later of multiple organ failure after recurrent GI sepsis.

WCCR|www.wjgnet.com

DISCUSSION
GISTs with intraperitoneal rupture or organ invasion
have rarely been reported[11]. Nonetheless, an enterocolic
fistula can be caused by prior surgery, malignancy, and
infection[12,13]. In similar situations, albeit very rarely, enterohepatic fistulas can develop with GISTs.
We presented a case of an enterohepatic fistula that
occurred after embolization of a metastatic liver mass
from a malignant GIST. An active bleeding site was not
found on initial upper endoscopy and colonoscopy. Abdominopelvic CT demonstrated a 5.7 cm liver mass adjacent to the small bowel.
On initial workup, there was no evidence suggesting
that the hepatic mass was the source of the GI bleeding.
After enteroscopy by the anal approach because of the
patient’s massive hematochezia, we found an exophytic
mass that was thought to be connected with the hepatic
mass and the cause of the bleeding. Therefore, embolization of the right hepatic artery supplying the liver mass
was performed. However, within 24 h of arterial embolization, the patient developed fever and right upper quadrant abdominal pain, indicating that fistula formation
between the liver mass and distal ileum occurred.
As the patient had undergone several previous abdominal operations, we assumed there was a strong
possibility that intraabdominal adhesions were present,
specifically between the small bowel and liver. High mitotic rates (> 20 per 20 high power field) also suggested
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4
5

6

Figure 6 Gross findings of resected segment of the distal ileum. It showed
a large fistula orifice (arrow) which connected with the adjacent liver, as proven
by food material in the liver mass.

7

that the tumor was likely to be invasive. Therefore, it
was highly probable that the primary ileal tumor directly
invaded the adjacent liver and then developed multiple
hepatic metastases. Embolization of the right hepatic
artery was performed to control the patient’s massive hematochezia, and necrosis of the hepatic tumor gradually
organized into a fistula.
There have been several cases of GIST with abscess
formations, perforations, or various fistulas[9,14-17]. However, GIST with a hepatic fistula is a unique presentation
that has not been reported to our knowledge.
Watanabe et al[9] presented a similar case of GIST with
a vesicocutaneous fistula during treatment with sunitinib.
Sunitinib has anti-tumor and anti-angiogenic effects that
cause necrosis, similar to our case in which arterial embolization induced visceral necrosis, with a resulting fistula
in both cases.
In conclusion, we have reported a case of an enterohepatic fistula that occurred after embolization of a
metastatic liver mass in an ileal GIST. It is important that
physicians consider the possible complications, such as
fistula, perforation and abscess formation, during treatment of highly invasive GISTs.
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both a staple line leak as well as a gastric wall defect.
We also review the literature on the use of SEMS in the
management of leaks post weight reduction surgeries.
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Core tip: Management of staple line leaks has incorporated, in recent years, a non-surgical approach which
mainly depends on elimination of oral intake, parenteral
nutrition, antimicrobial therapy, and drainage procedures and more recently the use of esophageal self-expandable metal stents for sealing of these leaks as well
as the induction of tissue hyperplasia that would close
these leaks. This case is the first, to our knowledge,
that reports the successful use of self-expandable metal
stents for the closure of a posterior gastric wall necrosis as a consequence of repeated bariatric surgery.
Original sources: Almadi MA, Aljebreen AM, Bamihriz F.
Resolution of an esophageal leak and posterior gastric wall necrosis with esophageal self-expandable metal stents. World J
Gastroenterol 2013; 19(40): 6931-6933 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i40/6931.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i40.6931

Abstract
The use of weight reduction surgeries has increased
over the years with a higher proportion of these surgeries being sleeve gastrectomies, this has been associated with some complications including staple line leaks.
We report a 32-year-old male who had undergone a
laparoscopic gastric band surgery and subsequently a
laparoscopic sleeve gastrectomy, this was complicated
by both an staple line leak at the gastroesophageal
junction as well as a large (> 4 cm) posterior gastric
wall defect due to gastric wall necrosis. We used two
co-axially inserted self-expandable stents (SEMS) in the
management of this patient, 5 stents were used over
repeated endoscopy sessions and 20 wk. Both defects
had resolved without the need for surgical intervention.
This is the first reported case were SEMS are used for
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INTRODUCTION
The morbidity and mortality associated with obesity has
been well recognized and in some clinical settings the
method to curtail such an epidemic is via weight reduction surgeries, such an intervention is associated with
some complications of which surgical leaks are one of
the most unfavorable as they are associated with considerable morbidity and mortality[1]. The management of
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these complications has evolved from surgical reintervention to a more conservative approach with elimination of oral intake, parenteral nutrition, antimicrobial
therapy, and drainage[1]. A more recent trend has been to
use esophageal self-expandable metal stents (SEMS) or
self-expandable plastic stents (SEPS)[1] as a method of
occluding these leaks. We present an unusual case where
SEMS were used in the management of a patient who
developed both a staple line leak at the gastroesophageal
junction as well as necrosis of the posterior gastric wall.

CASE REPORT
A 32-year-old male was referred to our institution with
a diagnosis of an esophageal leak after a laparoscopic
sleeve gastrectomy (LSG). The patient had already undergone a laparoscopic gastric band weight reduction
surgery about 5 years before his presentation with a suboptimal weight loss reduction. Subsequently the patient
underwent a LSG and in the first postoperative week the
patient developed clinical signs of an enteric leak with
the development of tachycardia as well as fever.
A barium swallow demonstrated a leak at the level
of the distal end of the esophagus and a computerized
tomography (CT) demonstrated a fluid collection close
to the surgical bed. The patient was started on broadspectrum antibiotics and oral intake was stopped. An
endoscopic line of management was planned and an
esophagogastroduodenoscopy (EGD) was performed
and demonstrated an opening in the distal esophagus that
corresponded to the leak seen on a barium study, distal
to that defect the pouch above the gastric band was seen
and a large defect was seen in the posterior wall of the
stomach remnant, which through fluid and the drains left
post surgery could be seen (Figures 1 and 2). A single
A 12 cm fully-covered SEMS, Niti-S (Taewong Medical,
Seoul, South Korea), was deployed with the proximal end
of the stent left above the level of the leak and the distal
end was just proximal to the pylorus.
A month latter the patient presented with nausea
and vomiting and the stent was found to have migrated,
a repeat EGD found that the distal end of the SEMS
caused an ulcer in the antrum of the stomach, The stent
was removed and the patient was kept on a proton pump
inhibitor and 12 d later two 15 cm long partially covered
SEMS, Ultraflex (Microvasive, Boston Scientific, United
States), were deployed in a co-axial fashion, the proximal end of the first stent lied at 30 cm from the incisors
above the level of the leak while the distal end of the
second stent lied in the duodenum (Figure 3). A few days
after the procedure the patient was started on a liquid
diet and subsequently the output from the drains had
stopped. After 11 and half weeks a rat-tooth forceps was
used for removing both stents but the defects in the lower esophagus and the stomach were still present although
they had decreased substantially in size, another two partially covered SEMS esophageal stents (Ultraflex) were
inserted in a similar fashion to the initial insertion. After
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Figure 1 Appearance of a large defect in the posterior wall of the stomach
with the post-operative drains seen through it.

Figure 2 A closer look at the drains through the defect.

Figure 3 Two co-axially inserted partially covered self-expandable esophageal metal stents extending from the esophagus to the duodenum.

4 wk both stents were removed easily (Figure 4) and the
defects had resolved. The patient had a subsequent CT
scan of the abdomen with oral contrast that demonstrated resolution of both leaks and the drains were removed.

DISCUSSION
The use of enteric stents has evolved from the management of malignant diseases to benign strictures as well
as leaks. LSGs are complicated by leaks in 2.2%[3]-2.4%[4]
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SEMS that necessitated its removal and exchange. This
complication is acceptable as the rate of migration in general in a meta-analysis was 16.9% (95%CI: 9.3%-26.3%)[6]
and van Boeckel et al[5] found that fully covered SEMS
had a higher migration rate when compared to partially
covered SEMS (26% vs 12% respectively, P ≤ 0.001)[5].
Although endoscopic repositioning/removal might suffice in the majority of cases, as in our case, some of these
stents passed per-rectum spontaneously or had to be removed surgically[6].
The longer the SEMS are left in place the higher the
risk of ingrowth of tissue within the stent and subsequently the more difficult its removal[1]. Removal of these
SEMS usually require the insertion of a SEPS within the
SEMS to induce ingrowth tissue necrosis and after a few
days both the SEMS and SEPS can be removed, successful removal of the SEMS after leak closure is 91.6%
(95%CI: 84.2%-96.8%)[6]. We intentionally removed the
SEMS after predefined durations to reduce the risk of
failure to remove the SEMS. Furthermore, due to the initial use of fully covered and then partially covered SEMS
they were removed without requiring the insertion of
SEPS.
This case is the first to our knowledge where both a
staple line leak post LSG and posterior gastric wall necrosis were simultaneously treated using SEMS without the
need for repeated surgery.

Figure 4 Self expandable metal stent being removed from the distal aspect with a rat-tooth forceps.

of cases based on two systematic reviews with the majority of these leaks (85%-89%) being located in the
proximal third of the stomach near the gastroesophageal
junction[1,4] and are associated with a non-trivial mortality rate (6%-14.7%)[1]. The management options for
this complication vary from repeat surgery to a more
conservative management with an attempt to seal these
leaks through enteric stenting. Surgical management has
been associated with a high morbidity (up to 50%) and
mortality (2%-10%)[1], as a result, initial management has
moved towards a more conservative endoscopic treatment. Although there are no randomized controlled
trials to assess the efficacy of this approach, a systematic review that included 25 studies, incorporating 267
patients showed that the success rate with the use of
SEMS was about 85% with no difference in the rate of
clinical success between the type of SEMS used weather
they were partially or fully-covered SEMS or SEPS (P
= 0.97)[5], of note this systematic review included cases
who had esophageal anastomotic leaks or a benign
rupture of the esophagus[5]. A second meta-analysis for
patients who exclusively had leaks post bariatric surgery
and were managed by stenting found a success rate of
87.8% (95%CI: 79.4%-94.2%)[6].
The case we present is unique due to the simultaneous presence of a leak at the gastreosophageal junction
as well as a large area of necrosis in the posterior wall of
the stomach both of which were eliminated using SEMS
for a prolonged period of time and the use of a total of 5
stents and five endoscopy sessions spanning a period of
20 wk. SEMS are usually kept in place on average for 6
wk[5]. In the case reported the duration of stenting was 20
wk mainly due to the large defect seen in the gastric wall.
Stent migration occurred with the first fully covered
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Rectal arterio-portal fistula: An unusual cause of persistent
bleeding per rectum following a proximal spleno-renal shunt
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and super-selective embolization of the rectal arterioportal venous fistula via the right internal iliac artery.
The patient subsequently went on to have a full term
pregnancy. Through this case report, we hope to highlight awareness of this unusual condition, discuss the
diagnostic workup and our management approach.
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Core tip: We present a rare case of persistent rectal
bleeding due to a rectal arterio-portal venous fistula,
in the setting of portal hypertension. Through this case
report, we hope to highlight awareness of this unusual
condition, and discuss the diagnostic workup and our
subsequent management. We believe that this is the
first of such cases reported in the literature.
Original sources: Yap HY, Lee SY, Chung YFA, Tay KH, Low
ASC, Thng CH, Madhavan K. Rectal arterio-portal fistula: An unusual cause of persistent bleeding per rectum following a proximal
spleno-renal shunt. World J Gastroenterol 2013; 19(25): 4087-4090
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i25/4087.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i25.4087

Abstract
Gastrointestinal arterio-venous malformations are a
known cause of gastrointestinal bleeding. We present
a rare case of persistent rectal bleeding due to a rectal arterio-portal venous fistula in the setting of portal
hypertension secondary to portal vein thrombosis. The
portal hypertension was initially surgically treated with
splenectomy and a proximal splenorenal shunt. However, rectal bleeding persisted even after surgery, presenting us with a diagnostic dilemma. The patient was
re-evaluated with a computed tomography mesenteric
angiogram which revealed a rectal arterio-portal fistula. Arterio-portal fistulas are a known but rare cause
of portal hypertension, and possibly the underlying
cause of continued rectal bleeding in this case. This
was successfully treated using angiographic localization
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INTRODUCTION
Arterio-venous malformations occurring in the gastrointestinal tract are a known cause of gastro-intestinal bleeding
and can often be missed especially in the presence of other
pathology. They can lead to persistent symptoms if left
undiagnosed and untreated. We present a patient who had
portal vein thrombosis, portal hypertension and continued
to have rectal bleeding in spite of a patent spleno renal
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shunt to highlight awareness of this unusual condition.

CASE REPORT
A 33-year-old Chinese lady presented with multiple episodes of haematemesis when she was nine years old.She
was seen in a secondary hospital and diagnosed to have
portal hypertension secondary to portal vein thrombosis
(PVT), a possible sequelae of a neonatal umbilical infection. The portal hypertension resulted in her having
episodes of bleeding esophageal varices that were treated
endoscopically during her childhood years. On clinical
examination, she had splenomegaly but no stigmata of
chronic liver disease. Investigations revealed that she did
not have any liver cirrhosis or prothrombotic disorders.
Liver function tests were normal. Radiological investigations confirmed the PVT and splenomegaly. More than
twenty years after her initial diagnosis, she started to develop intermittent episodes of rectal bleeding which was
attributed to rectal varices. She was anaemic (haemoglobin
level 7.0 g/dL) and required intermittent blood transfusions for her symptoms. Her splenomegaly led to consumption thrombocytopenia (platelet levels ranged from
74-103 × 109 g/L) and she subsequently sought a second
opinion at a tertiary centre, after much investigation including a contrast enhanced computed tomography scan,
upper gastrointestinal endoscopy and a colonoscopy.
Pre-operative investigations were reviewed and showed
PVT, splenomegaly and a dilated inferior mesenteric vein
all the way down to the pelvis. Colonoscopy reported
that there were large rectal varices. Based on these investigations, we presumed that the rectal varices were a
result of left sided portal hypertension with the pressure
transmitted down the inferior mesenteric vein, and thus
performed a splenectomy and an end-to-side proximal
splenorenal shunt for portal decompression.
After surgery, the patient continued to have rectal
bleeding during her follow-up. A flexible sigmoidoscopy
was performed and this revealed almost circumferentially
dilated pulsatile submucosal vessels at the lower rectum.
These were not reported in the colonoscopy that the patient underwent previously in the secondary hospital. A
multiphasic computed tomography mesenteric angiogram
confirmed a rectal arterio-venous fistula. On the arterial
phase of the scan, there was evidence of arterio-venous
shunting as evidenced by the dilated superior rectal vein
draining into the superior mesenteric vein, with arterial
feeders from the internal iliac arteries (Figure 1). A diagnostic catheter angiogram was performed to confirm the
complexity of the feeder vessels and assess the potential
collateral damage to rectal mucosa that could occur with
angioembolisation. This revealed that there were two major arterial feeders arising from the anterior division of
the internal iliac arteries on both sides which were supplying the arterio-portal fistula. There was a single tortuous
drainage vein into the inferior mesenteric vein (Figure 2).
A super selective angioembolisation of the arterio-portal fistula was performed via a left common femoral artery
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Figure 1 Computed tomography angiography image (post processed with
volume rendering technique) showing rectal arterio-portal fistula draining
into dilated superior rectal vein (arrow).

Figure 2 Pelvic angiography image showing the rectal arterio-portal fistula draining into the dilated superior rectal vein (arrow).

Figure 3 Post embolization angiogram from the anterior branch of the
right internal iliac artery (arrow) showing obliteration of blood flow in the
arterioportal fistula.

access. The EV3 Apollo microcatheter (ev3 Endovascular
Inc., Plymouth, MA, United States) was introduced and
advanced into the arterio-portal fistula nidus and embolisation performed using 2cc of Onyx 18 embolic agent (ev3
Endovascular Inc., Plymouth, MA, United States). Completion angiograms via both internal iliac arteries showed
successful obliteration of the arterio-portal fistula with
cessation of arterio-portal shunting (Figure 3).
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Post procedure, clinical examination and a repeat flexible sigmoidoscopy confirmed that there was no rectal
ischemia. However, the patient complained of anal pain
and further rectal bleeding, although the quantity of
bleeding was much reduced. On clinical examination, she
was found to have an anal fissure at 3 o’clock position,
possibly as a result of the embolisation. This was initially
treated with topical methods but did not resolve her
symptoms and thus she underwent a lateral anal sphincterotomy. Since surgery, she has successfully delivered a
child after a full-term pregnancy and her haemoglobin
(12.0 g/dL) and platelet levels have returned to normal.

at an early age and this lead to her diagnosis of PVT. The
leading cause of mortality in portal hypertension is bleeding esophageal varices[9]. Anorectal varices rarely bleed,
likely due to the rich plexus of veins around the rectum
which shunts away most of the blood.
In our patient, we offer two possibilities to account
for her condition. The first is that she has a congenital
pre-existing arterio-portal fistula between the rectal artery
and the haemorrhoidal veins. However, when the patient
first presented with rectal bleeding in the setting of portal hypertension, the most likely diagnosis of bleeding
ano-rectal varices was made and she was treated with
the aim of reducing her portal pressures, which was the
presumed cause of the ano-rectal varices. In retrospect,
this was a wrong postulation. The rectal bleeding did not
resolve despite the splenorenal shunt and only on further
investigations did we discover the arterio-portal fistula
which had initially masqueraded as bleeding ano-rectal
varices. Awareness of this entity as a possible differential
diagnosis for bleeding ano-rectal varices is important. Initial investigation with a dynamic computed tomography
scan with arterial and portal venous phase would have
brought the diagnosis to light.
The second possibility is that the arterio-portal fistula
was formed due to unintended or unnoticed trauma to
the rectal wall. The left sided portal hypertension led to
the formation of dilated portal vasculature in the rectum.
These rectal varices are in close proximity to the branches
of the arteries supplying the rectum, like the middle rectal artery in this case. An episode of unsuspecting trauma
to the rectal wall possibly during defecation, led to the
formation of the abnormal vascular communication
between the middle rectal artery and the rectal varices,
propagating the formation of an arterio-portal fistula
Multiphasic contrast enhanced computed tomography scan of the abdomen and pelvis helped to clinch
the diagnosis of the arterio-portal fistula in this case, as
contrast was seen on the draining dilated superior rectal
vein in the arterial phase of the scan. This distinguishes it
from a simple rectal bleeding secondary to rectal varices.
In the setting of portal hypertension, awareness of the
possible diagnoses is critical.
In the era prior to interventional radiology, arterioportal fistulas were usually treated by open surgical excision. With the advent of super-selective angiographic
catheterisation, embolisation is now the definitive treatment of choice for patients if the expertise is available[3].
Inadequate imaging especially in the setting of presumed
portal hypertension has led to the delayed diagnosis of
this arterio-portal fistula and local transanal treatment
could have been catastrophic. Endoscopic ablation of the
nidus of dilated collaterals in the rectum using sclerosant
or banding could have led to massive haemorrhage from
high pressure arterial bleeding if it was simply treated as
for rectal varices following portal decompression.
In conclusion, arterio-portal fistulas are a known
cause of portal hypertension and can also cause a diagnostic dilemma in the setting of portal hypertension. An-

DISCUSSION
Arteriovenous malformations (AVMs) in the gastrointestinal tract are a known cause of gastrointestinal bleeding,
and are usually difficult to diagnose. In the literature, it
has been reported that the highest frequency of gastrointestinal AVMs occur in the right sided colon[1]. Arteriovenous malformations in the rectum are rare and it is often
difficult to distinguish between bleeding from the AVM
and bleeding from haemorrhoids, leading to diagnostic
delays and even unnecessary procedures being performed
for haemorroids[2].
Arterio-portal fistulas are a type of arteriovenous
malformations defined as abnormal communications
between the systemic arteries and the portal circulation[3]. They can be congenital or acquired. Congenital
causes include arteriovenous malformations, ruptured
aneurysms and hereditary telangiectatic diseases where
there might be multiple arterio-portal fistulas present[4-7].
The majority of them are a result of penetrating or blunt
trauma to the vessels which can be iatrogenic[8]. Most
commonly, arterio-portal fistulas originate from the celiac
or splanchnic circulation in particular the hepatic artery
or splenic artery due to their close proximity to the portal
and splenic veins. Rarely, they can be found to arise from
the superior mesenteric or inferior mesenteric arteries[3].
In our patient, the arterio-portal fistula arose from the internal iliac arteries and this is believed to be the first such
case reported in the literature.
Portal vein thrombosis is a known cause of extrahepatic presinusoidal portal hypertension. In neonates,
this can be caused by umbilical infection, often as a result
of umbilical vein catheterisation. The infection spreads
along the left portal vein to the main portal vein causing
thrombosis[8]. Due to the increase in portal resistance,
collaterals arise from the high pressure veins in the portal
system to the low pressure veins in the systemic circulation. The reversal of blood flow towards the systemic
venous circulation leads to formation of varices at the
oesophago-gastric region, along the falciform ligament
at the umbilicus, in the retroperitoneum via the veins of
Retzius and at the anorectal region where the superior
haemorrhoidal veins decompress into the middle and
inferior haemorroidal veins of the systemic circulation.
Our patient presented with bleeding esophageal varices
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giographic embolisation is the treatment of choice and
this can be achieved with minimal morbidity.
5
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Core tip: We report the successful endoscopic management of an esophagopericardial fistula induced by
radiofrequency ablation for atrial fibrillation. Esophagopericardial fistulas are a complication of great significance, being extremely difficult to manage and having
a very high mortality rate. In this case, the patient was
treated with a fully covered esophageal stent combined with surgical pericardial drainage. It is important
to be aware of the increasing incidence of post-radiofrequency esophageal complications for cardiological applications. Furthermore, the possibility to place
endoscopic stents as a potential therapeutic option for
the occurrence of post-radiofrequency esophageal fistula is extremely important as part of a treatment plan
for this complication.

Abstract
A case is reported of a 76-year-old man with a past
history of atrial fibrillation. A radiofrequency ablation
procedure was suggested following several failed cardioversion attempts. However, an esophagopericardial
fistula complicated the procedure. This life-threatening
complication was successfully managed using both the
placement of a covered esophageal stent and surgical
pericardial and mediastinal drainage. In fact, no persisting fistula could be detected when the esophageal
stent was removed seven weeks later. Atrioesophageal
and esophagopericardial fistulas are two of the most
severe complications associated with cardiological
radiofrequency ablation procedures. They are responsible for majority of the deaths associated with this
procedure. Despite the extremely high morbimortality
associated with cardiothoracic surgery in such conditions, this treatment is the gold-standard for the management of such complications. This case report emphasizes the importance and efficacy of the endoscopic
approach as part of a multidisciplinary management
approach to this serious adverse event following radiofrequency ablation for atrial fibrillation.
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INTRODUCTION
With the increasing use of radiofrequency ablation (RFA)
for the treatment of atrial fibrillation, cardiologists have
to face the consequences of minor and major complications related to this procedure. One class of the most
severe types of adverse events occurring during RFA is
cardioesophageal fistulas, including atrioesophageal fistulas (AEF) and esophagopericardial fistulas[1]. Growing
evidence supporting the efficacy and safety of conserva-
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consisting of surgical pericardial and mediastinal drainage
immediately followed by the placement of an 8 cm fully
covered self expanding metallic esophageal stent (Hanarostent Esophagus; MI Tech, Seoul, Korea) under both
fluoroscopic and endoscopic (EG 530; Fujinon, Tokyo,
Japan) guidance (Figure 1B). Seven weeks later, the stent
was successfully removed during an upper gastrointestinal endoscopy, which also did not show persisting
fistula. The patient was admitted for additional time due
to multiple complications unrelated to the OPF, but was
discharged 2 mo following his admission.

A

R

B

DISCUSSION
Two types of cardioesophageal fistulas are AEF and
OPF. AEF is a rare but dreadful complication of radiofrequency ablation with an overall mortality rate above
70%[1]. Currently, the best management option for AEF
is surgery because of the risk of air embolism in case
of an endoscopic approach[3]. In contrast, OPF can be
managed either using conventional surgical or pericardioscopic drainage of the pericardium[2]. In addition, as in
the patient cited here, endoscopic stenting has been used
as a temporary treatment to seal off the fistula in cases
of OPF[4]. Indeed, the ability for a gastroenterologist to
diagnose AEF or OPF as potential complications of this
increasingly common procedure is of pivotal importance
to offer prompt treatment of the patient and multidisciplinary management of the condition.

Figure 1 Computed tomography-scan. A: Computed tomography (CT)-scan
with esophageal opacification. Pericardial effusion (upper arrow) and esophagopericardial fistula (lower arrow) were both present; B: CT-scan performed
after esophageal stent placement and surgical drainage. Pericardial effusion
was no longer present following esophageal stent insertion.

tive management has made digestive endoscopy one of
the most important therapeutic options in the multidisciplinary treatment of such complications[2].
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INTRODUCTION
Primary aortoduodenal fistula (PADF) is a rare, challenging complication of abdominal aortic aneurysm (AAA).
PADF is an abnormal communication between the infrarenal aorta and duodenum, whereas secondary aortoduodenal fistula usually results from a previously implanted
endovascular stent-graft procedure[1]. Since their first
description about 100 years ago, more than 200 PADFs
have been reported in the world literature[2-4]. They are
usually found between the 3rd part of the duodenum
and infrarenal aorta, caused by evolutionary complication of an aortic aneurysm[5]. Although less frequent,
this abnormal communication also occurs between the
aorta and other parts of the gastrointestinal (GI) tract,
namely the esophagus, jejunum, ileum, or colon. The
rarity of PADFs poses major diagnostic and therapeutic
difficulties to the treating physicians.
The present case report describes a PADF between
the infrarenal AAA and fourth part of the duodenum,
which was successfully managed at King Khalid Hospital, Najran, Saudi Arabia.

Abstract
Primary abdominoaortic fistula is an extremely rare
cause of upper gastrointestinal (GI) bleeding. The diagnosis is frequently delayed due to the rarity of the
disease and low index of suspicion by physicians. A
range of invasive and non-invasive diagnostic tools
are available, but helical computer tomography (CT)
remains the mainstay. Surgery offers the only hope for
survival. This case report presents a 47-year-old male
with massive upper GI bleeding. Various diagnostic
tests and an exploratory laparotomy failed to identify
the diagnosis. Later, a primary aortoduodenal fistula
was confirmed by CT scan which necessitated surgical
repair of the fistula and a Goretex graft for the abdominal aortic aneurysm. The patient made an uneventful
recovery and remained well to the first postoperative
visit in the clinic 2 wk after surgery.

CASE REPORT
A 47-year-old Saudi male presented to the emergency
room of King Khalid Hospital Najran, Saudi Arabia
with a 6-h history of massive fresh upper GI bleeding.
He was a heavy smoker with no notable medical history. On examination, he had normal sensorium, pulse
113 beats/min, blood pressure 90/70 mmHg, and a
cold sweaty skin. The laboratory investigations showed
hemoglobin (Hb) 9.3 g/dL, white cell count 7100/mm3,
while electrolytes, renal and coagulation profiles, serum
amylase and liver function testes were normal. The
abdominal examination was unremarkable except for
tenderness in the epigastrium. After initial resuscitation,

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Endoscopic views of the stomach (A) and duodenum (B) showing a huge amount of fresh blood emerging from a concealed source.

Figure 2 Computer tomography scan showing a primary aortoduodenal
fistula between the infrarenal aorta and 4th part of the duodenum. A:
Computer tomography (CT) scan without contrast showing a ruptured aortic
aneurysm; B: Arterial phase of the CT scan showing the partially thrombosed
abdominal aortic aneurysm.

upper GI endoscopy was performed and showed a huge
amount of fresh blood emanating from the duodenum
(Figure 1). No definite source of the bleeding could be
identified. The patient was admitted in the intensive care
unit, where, despite massive blood transfusion and active
fluid resuscitation, the patient remained hemodynamically unstable, fresh bleeding continued in the nasogastric tube, and Hb dropped to 6.7 g/dL. On the 2nd
post-admission day, the responsible consultant surgeon
performed an exploratory laparotomy which revealed a
distended duodenum and no blood in the peritoneum. A
duodenotomy was performed which drained fresh and
clotted blood, but no active source of the bleeding could
be delineated. Perioperative upper GI endoscopy could
not provide any additional information. Duodenotomy
was closed over a tube drain followed by mass closure of
the abdomen. Postoperatively, the patient continued to
have fresh bleeding in the nasogastric tube. A computer
tomography (CT) scan at that stage showed a PADF
between the infrarenal aorta and fourth part of the duodenum (Figure 2). The vascular team was consulted and
a second exploratory laparotomy was undertaken where
the AAA was repaired with a prosthetic Goretex tube
graft, and the duodenal fistula was closed in two layers.
An omentopexy was performed between the aorta-graft
anastomosis and duodenum. The culture and sensitivity
report of the aortic wall reported the growth of Klebsiella. The patient made an uneventful recovery and was
discharged home in a stable condition. His first follow-
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up visit in the surgical outpatient clinic, 2 wk after discharge, showed normal parameters.

DISCUSSION
The term PADF was first coined by Cooper[6], and the
first case report was described by Salman[7]. The incidence of primary aorto-enteric fistulas is very low and,
according to autopsy findings, ranges between 0.04%
and 0.07%[8]. Up to December 2006, 366 cases of primary aorto-enteric fistulae have been reported [9]. Regarding the anatomical distribution, the 3rd part of the
duodenum is involved in two-thirds of cases while the
4th part is affected in one-third of cases. Because of the
close approximation and fixed nature of the duodenum,
the expanding nature of the AAA causes irritation and
inflammation, resulting in eventual fistulization over the
passage of time.
The proposed mechanisms for the development of
PADF are direct wear and inflammatory destruction triggered by infection, foreign bodies, or erosion[5]. Eighty
percent of PADFs have been estimated to arise from an
AAA. Gad reported 73% of PADFs developed from atherosclerotic aneurysms and 26% from traumatic or mycotic aneurysms[10]. The remaining 1% are caused by radiation, pancreatic carcinoma, metastases, ulcers, gallstones,
diverticulitis, and appendicitis. The classical presentations
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of PADFs are upper GI bleeding (64%), abdominal pain
(32%), and a pulsatile abdominal mass (25%)[11,12]. Other
rare symptoms include intermittent back pain, fever, and
sepsis, melena, and syncope. Quite frequently an expansile abdominal mass and a bruit is noticed on abdominal
examination.
The most valuable diagnostic tool for the diagnosis
of PADF is considered to be helical CT scan with intravenous contrast[13]. Rapid scanning, high resolution, noninvasive procedure, image quality, and data processing
are the outright benefits of CT scanning. Loss of the
aneurysmal wall, air in the retroperitoneum or thrombus,
or destruction of the fat plane between the aneurysm
and duodenum strongly suggest a PADF. In addition,
visualization of the contrast within the GI tract is a
striking CT finding. Other diagnostic modalities include
upper GI endoscopy and angiography. Endoscopy is
useful in diagnosing upper GI bleeding, although a negative report does not exclude the possibility of a PADF.
The visualization of the fistula below the 3rd part of the
duodenum is quite difficult due to acute angulation between 3rd and 4th parts of the duodenum[12]. Angiography is not reliable in diagnosing PADF. In a retrospective
study, 13 out of 36 aorto-enteric fistulas were diagnosed
by angiography before surgery[14]. Magnetic resonance
imaging, tagged white blood cell scans, colonoscopy, and
ultrasound are of limited value[15].
The mortality from untreated PADF is almost 100%.
The survival after surgery ranges from 18% to 93%[16].
The recommended surgical procedure consists of closure of the duodenal fistula, aortic ligation to exclude
the aneurysm, and an extraluminal bypass. In the case
of an infected AAA, antibiotics should be given for 4-6
wk after surgery, if a positive culture is obtained[17]. The
most commonly encountered cultured organisms in primary mycotic PADF are Salmonella and Klebsiella. In our
case, third generation cephalosporins were administered
for 1 mo with promising results.
To conclude, PADF are an extremely uncommon cau
se of massive upper GI bleeding and abdominal mass. A
CT scan is the gold standard for diagnosis of this entity,
and surgical intervention offers the only treatment for
survival.
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INTRODUCTION
Esophagotracheal fistula is a rare condition, and in most
cases such fistulas are caused by malignant disease or
emergency endotracheal intubation. We describe a case
with a unique etiology where a wrapped tablet produced
a fistula between the esophagus and trachea. Challenges
in diagnosis and treatment are described.

Abstract
Esophageo-tracheal fistula is a rare condition, and in
most cases such fistulas are caused by malignant disease or emergency endotracheal intubation. A case
where a wrapped tablet produced a fistula between
the esophagus and trachea is described. The patient
is a male born in 1938 who swallowed a tablet without unwrapping it. The patient was treated with selfexpanding metal stents (SEMS), but closure of the
fistula was not achieved. Different examinations and
treatment options are discussed. Surgical treatment for
this condition has demonstrated considerable mortality and morbidity. In some cases closure of the fistula
can be achieved by use of SEMS. Although we advise
treatment of such cases with SEMS, in some cases
treatment with stents will prove troublesome and the
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CASE REPORT
The patient is a male born in 1938. In 1997 he had prosthetic hip surgery, for which he was re-operated in 2008.
Parkinsons disease was diagnosed in 2009, and he suffers
from benign prostatic hyperplasia.
In 2008, during hospitalization for the hip-reoperation, he was given four tablets by a staff nurse as ordinated by a physician. Upon swallowing the tablets, the patient felt intense chest discomfort, and it was speculated
whether he had swallowed one of the tablets without
unwrapping it. No further investigation was done at this
point.
In 2010 the patient was referred to the Department
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Figure 1 Foreign body measured 2 cm x 2 cm and the tablet remained
intact inside the wrapping.

Figure 2 Computed tomography confirmed a fistula, 20 mm x 6-7 mm, at
aortic arch level.

of Gastroenterology because of dysphagia.
An upper endoscopy was performed and at 25 cm
from the teeth the endoscopist discovered a stenosing
process with mucosal “irritation” and signs of ulceration.
Biopsies from the area revealed ulceration, but no signs
of malignancy. Distally, the esophagus was normal. He
had signs of gastritis with a positive Helicobacter pylori-test.
The duodenum was normal.
The initial computer tomography (CT) raised suspicion of malignancy, as it described a 4-5 cm tumor of the
esophageal wall and adjacent pathological lymph nodes in
the mediastinum.
Three weeks later a new endoscopy was performed,
and the suspicion of a foreign body was raised. The
structure in the esophagus had a blueish discoloration,
and the consistency was “hard as a rock”.
The patient was referred to a tertiary centre for possible endoscopic removal of a foreign body but, due to
the risk for perforation, instead of trying to remove the
foreign body a self-expanding, fully covered esophageal
stent was placed. The patient now was able to eat.
Five months later the patient came back after having
coughed up a foreign body. He brought the item to the
outpatient clinic. Upon inspection it measured 2 cm ×
2 cm and the tablet remained intact inside the wrapping
(Figure 1). The patient reported chest discomfort, but
no respiratory symptoms. Another endoscopy was performed. The stent was in place, and there was no visible
fistula. Biopsies showed inflammation and proton pump
inhibitor treatment was initiated.
Again a CT was performed, describing fibrotic chan
ges in the right lung, and low-grade brochiectasia. No
contrast leakage between the esophagus and the respiratory tract was seen.
The patient was in good health, but felt some discomfort having a stented esophagus. An informed decision
was made to attempt stent removal under anaesthesia.
The stent was removed endoscopically, and 15 min
after the procedure bleeding from the endotracheal tube
was noticed. There was no subcutaneous emphysema.
The patient was extubated and was able to breathe normally. The suspicion of a esophago-tracheal fistula was

raised and antibiotic therapy was initiated. CT confirmed
a fistula, 20 mm × 6-7 mm, at aortic arch level (Figure 2).
In order to - as far as possible - prevent aspiration from
the esophagus to trachea, and to see if a spontanous closure of the fistula was achievable, a percutaneous endoscopic gastrostomy (PEG) was placed. This also ensured
nutritional adequacy.
The patient was observed as an outpatient, and attended two control CTs. The fistula persisted unchanged.
After another three months it was decided to place
a new esophageal stent. Upon esophagoscopy the fistula still measured 20 mm × 7 mm, and there was direct
visability into the carina and the left and right main
bronchus. The PEG was removed, and a fully covered,
self-expanding stent was placed to cover the fistula. We
chose a stent with a diameter of 28 mm at the two ends
in an attempt to avoid food/liquids from getting access
from the esophagus to the trachea. The length of the
stent was 12.5 cm and the diameter in the center of the
stent was 23 mm. A bronchoscopy was performed, during which the stent was directly visible from the tracheal
side (Figure 3). A CT was performed, showing the stent
in place (Figure 4).
Two months after the last stent placement the patient
is asymptomatic, and is obtaining natural nutrition. A
follow-up CT is scheduled.

WCCR|www.wjgnet.com

DISCUSSION
A report on surgical correction in two cases of iatrogenic
esophago-tracheal fistulas is available[1]. These fistulas
were secondary to traumatic emergency endotracheal
intubation. Another report on four patients with iatrogenic fistulas demonstrated considerable mortality and
morbidity in relation to emergent surgery[2]. Two patients
were under long term treatment in the ICU, one suffered a stroke, and one died. A study on four patients
with esophago-tracheal fistula being treated with selfexpanding oesophageal stents reported fistula closure
in two patients [3]. A review on surgical techniques is
available[4], outlining the invasiveness of the procedures.
Management of an iatrogenic tracheo-esophageal fistula
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Figure 3 Bronchoscopy was performed, during which the stent was directly visible from the tracheal side.

Figure 4 Computed tomography was performed, showing the stent in
place.

using a Y-stent on the tracheal side is described[5]. A selfexpanding metal stent is, according to one study, safe and
effective in palliation of malignant fistulae in selected
patients[6]. However, this study was conducted on 90 patients with malignant changes in the esophagus, of which
only 5 patients had a fistula.
Our case illustrates a unique etiology of an esophagotracheal fistula. The patient presents a continuous challenge in treatment. Discussions and considerations with
thoracic surgeons have so far concluded with stenting as
the treatment of choice. The patient’s age and comorbidity is being taken into account in this decision. However, if the management with esophageal stents proves
troublesome, the risk/benefit analysis will have to be reevaluated.
The wrapped tablet was forced from the esophageal
wall to the trachea, probably powered by the self-expanding stent. Long-term stenting has so far given no reduction in the size of the defect.
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Core tip: Herein we present the endoscopic closure of
a gastro-colic fistula in a severely malnourished patient
with complex post-surgical upper Gastrointestinalanatomy using the over-the-scope-clip (OTSC-system). The
OTSC-system is an endoscopic clipping device made
of Nitinol, which allows for treatment of peptic ulcer
bleeding and the closure of perforations, anastomotic
leaks and fistulas. In addition, we show the usefulness
of placing a direct jejunostomy using the double balloon enteroscopy technique during the same procedure.
Original sources: Mönkemüller K, Peter S, Alkurdi B, Ramesh
J, Popa D, Wilcox CM. Endoscopic closure of a gastrocolic fistula using the over-the-scope-clip-system. World J Gastrointest
Endosc 2013; 5(8): 402-406 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v5/i8/402.htm DOI: http://dx.doi.
org/10.4253/wjge.v5.i8.402

Abstract
Gastrointestinal (GI) defects such as fistulas and leaks
can be potentially closed endoscopically using hemoclips and loops. However, hemoclips may not allow for
closure of large defects and they do not exert enough
tensile force to keep fibrotic defects larger than 5 mm
approximated. Herein we present a case of successful
endoscopic closure of a gastrocolic fistula in a severely
malnourished patient with complex post-surgical upper GI anatomy. We strongly believe that this device is
a major breakthrough for the management of various
types of discontinuity defects or fistulas. In addition,
we show the usefulness of placing a direct jejunostomy
using the double balloon enteroscopy (DBE) technique
during the same procedure. The concept of providing
direct jejunal feedings while allowing for upper gastrointestinal bowel rest to promote the healing of the
minimally invasive endoscopic operation is novel. Thus,
our case is unique and exemplifies the utility of mini-
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INTRODUCTION
The major endoscopic devices utilized to provide hemostasis and to close mucosal or luminal gastrointestinal
(GI) defects are hemoclips and loops[1-3]. However, hemoclips may not allow for closure of large defects and
they do not exert enough tensile force to keep fibrotic
defects larger than 5 mm approximated[3]. In addition,
partial and full-thickness defects resulting from perforations, fistulas and leaks may have irregular, thick and friable edges limiting the deployment of hemoclips and/or
loops[4]. Recently, a new endoscopic closure device called
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A

B

Figure 1 Billroth Ⅱ anatomy. A clean-based ulcer is present at the anastomosis (A), the lumen to both the afferent and efferent limbs is patent (A); the gastrocolic
fistula opening was located at the upper end of the anastomosis (B).

A

ration at the anastomosis and patent lumen to both the
afferent and efferent limbs (Figure 1A). At the upper part
of the anastomosis there was an additional orifice, which
represented the fistula (Figure 1B). Insertion of the
scope through this orifice lead to the colon. The patient
was placed on bowel rest, NPO, total parenteral nutrition. Due to the patient’s poor medical status no surgical
intervention could be attempted to close the defect. The
patient underwent a full GI evaluation (pananedoscopy)
to exclude a malignancy or inflammatory bowel diseases
leading to fistula formation. An upper GI series using barium clearly demonstrated a communication between the
stomach and the colon. A colonoscopy revealed a normal
colon mucosa, but no clear fistula opening could be detected. Repeat EGD disclosed the three openings at the
gastrojejunal (Billroth Ⅱ) anastomosis. Both the afferent
and efferent limbs were patent and had normal mucosa.
The gastrocolic fistula measured about 10-12 mm in diameter (Figure 1B). The EGD was exchanged for a double
balloon enteroscope. The overtube was positioned inside
the stomach and the enteroscope was advanced through
the fistula into the colon (Figure 2). Both the rectum and
the cecum were reached. After re-examining the colon
and ruling out malignancy and inflammation, the scope
was brought back to the gastrojejunal anastomosis and
both limbs were investigated using the double-balloon
enteroscopy technique. The small bowel mucosa was normal, without evidence of obstruction, fistulization or inflammation. A direct percutaneous enteroscopic feeding
jejunostomy was then placed using the double-balloon
enteroscopy (DBE)-technique[13]. Multiple biopsies of the
gastrocolic fistula were negative for malignancy. Serum
gastrin level was also within reference range.

B

Figure 2 Insertion of the scope through this orifice lead to the colon (A),
after placing the jejunostomy, water soluble contrast was injected confirming its perfect intra-jejunal position (B).

the over-the-scope-clip (OTSC)-system (Ovesco Endoscopy, Tübingen, Germany) or “bear claw” became
available[5,6]. The OTSC-system is an endoscopic clipping
device made of Nitinol, which allows for treatment of
peptic ulcer bleeding and the closure of perforations,
anastomotic leaks and fistulas[7-9]. The majority of information on the OTSC device stems from animal studies
but data on the usefulness of the OTSC device in humans is increasingly recognized[7-12]. The aim of this case
report is to describe the effective endoscopic closure of
a large gastrocolic fistula in an extremely malnourished
patient with complex post-surgical upper GI anatomy.

CASE REPORT
A 47-year-old man with history of chronic pancreatitis,
alcoholism and Billroth Ⅱ gastrojejunostomy for perforated peptic ulcer presented with chronic diarrhea and
severe weight loss of 32-kg over a 1 year-period. The
diarrhea was watery and occurred up to 12 times per day,
being worse after eating. His physical examination was
remarkable for cachexia, his weight was 40 kg, his height
was 170 cm (body mass index = 12.8). The laboratory
data were remarkable for hypoalbuminemia (1.8 g/dL)
and decreased hemoglobin (11 g/dL). An esophagogastroduodenoscopy (EGD) showed a clean based ulce-
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Closure of the gastrocolic fistula
Before closing the fistula the entrance into the orifice was
marked with India ink (SPOT INK, ultrasound Enodscopy, United States) (Figure 3). This intervention was
performed in order to mark the area of interest, as the fistulous tract was somewhat friable and the occurrence of
edema and oozing could potentially obscure visualization
of the area once the OTSC-system was loaded on the
tip of the endosocpe. The gastrojejunostomy with the
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B

Figure 3 Before closing the fistula the entrance into the orifice was marked with India ink.

A

Figure 5 The over-the-scope-clip-system was approximated to the fistula
(A) and the proximal edge of the fistula was pulled inside the transparent
cap of the over-the-scope-clip-system using the Twin Grasper (B).

B

The patient was continued on high dose proton pump
inhibitors (esomeprazole 40 mg po bid), kept NPO and
24 h later the feedings were started through the DPEJ.
On the third post-operative day an upper GI study using
barium was performed, documenting complete closure
of the gastrocolic fistula (Figure 8). Closure was also confirmed by performing an EGD with direct visual inspection and Indigo carmine dye instillation during a simultaneously performed colonoscopy. No dye escaped into
the colon from the stomach during the procedure. On
day four after endoscopic closure the patient was started
on a liquid diet, which was then slowly advanced to soft.
Due to his poor nutritional status it was elected to keep
the jejunostomy tube feedings until he has regained more
weight and his condition has markedly improved. The
patient was discharged home in stable condition 7 d after
initial presentation and remains well one month after the
procedure.

Figure 4 T the over-the-scope-clip -system come loaded onto a transparent cap which is attached to the tip of the scope.

presence of two small bowel limbs made the endosocpic
operation more challenging, as there is a previous report
of complete small bowel obstruction resulting form the
misapplication of this closure device[10]. The atraumatic
11 mm diameter OTSC-system (“bear claw”) was applied
(Figure 4). The OTSC cap was approximated into the
fistula and suctioned was applied (Figure 5). To achieve
definite closure, the edges of the fistula were approximated with a twin grasper (OTSC Twin Grasper; Ovesco
Endoscopy AG, Tubingen, Germany) (Figure 5). In addition, an ongoing effort was made to aspirate (i.e., “suck”)
tissue into the distal transparent cap. Once enough tissue
was trapped, the OTSC was released (Figures 6 and 7).
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DISCUSSION
To the best of our knowledge this is the first case of
successful endoscopic closure of a gastrocolic fistula in
a patient with complex post-surgical upper GI anatomy.
The additional challenge in this patient was his poor
clinical status and hence inability to benefit from a surgical intervention. The case stands out for several reasons.
First we show that this tissue-suturing device is also
useful to accomplish endoscopic closure of a complex
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A

B

Figure 6 Once enough tissue was present inside the cap the over-the-scope-clip device was released. (A) Example of deployed over-the-scope-clip -system in
experimental perforation in an ex-vivo pig stomach (B).

of defects ranging from 10 to 20 mm in size, a situation
which is usually not possible using traditional clipping
devices[7-12]. Second, we also demonstrate how panendoscopic evaluation using EGD, colonoscopy and DBE
was fundamental to thoroughly examine the GI tract for
malignancy and inflammatory conditions. Whereas a capsule endoscopy may have also been helpful to evaluate
the small bowel, its utility in patients with deranged upper
GI anatomy is questionable as there is no guarantee that
both limbs are examined. In addition, DBE allowed us to
inspect the colon through the fistula located in the transverse colon and perform a right and left colon inspection,
including the ileocecal valve. Furthermore, DBE permitted for a direct placement of a jejunal feeding tube, which
was essential to aid in the enteral feeding of this severely
malnourished patient. Third, this case adds to the growing evidence that the OTSC-system is a useful device to
treat clinically significant endoluminal GI defects. These
GI scenarios include leaks, GI bleeding, stent anchoring,
fistula closure and resection of submucosal lesions[7-12].
The potential imitations of the OTSC-system should
be acknowledged. Its application in tubular or torqued
parts of the luminal GI tract may be difficult or impossible. In areas of curves or partially closed lumen, adequate
apposition of the OTSC system against the defect may
be impossible. If the defect is located in a tubular structure such as the esophagus adequate apposition of the
device in a tangential manner to the defect may be more
difficult. Thus, the closing forces of the OTSC-system
may grasp and engulf the wrong part of the defect or
normal tissue, as the vectorial forces are deranged due
the angulated position of the device against the defect.
Indeed, a crucial element to technical success of OTSC
system placement is to accurately position the lesion
within the transparent OTSC cap[10]. The misapplication
of a clip to one side of such a lesion may interfere with
the successful deployment of a second clip over the defect. Nonetheless, multiple OTSC applications in a single
session may still be useful and allow approximation of
tissue to facilitate subsequent closure[10]. Nevertheless,
and as shown in our case and experience, if the defect is
visible and reachable a successful application can always

Figure 7 Radiologic view of the over-the-scope-clip -system (‘‘bear trap”).

Figure 8 Barium study documents complete closure of the fistula. The
contrast flows into the jejunal limbs.

fistula, located in an awkward anatomic position. We also
provide useful tips and information on the utilization
of this device, which is becoming more widely available. The OTSC-system is a quite innovative endoscopic
suturing device made of superelastic biocompatible Nitinol, which allows for the entrapment of larger amount
of tissue, allowing closure of fistula holes, and, as shown
in these cases, hemostasis[7-12]. The ability to grasp and
pull and/or “suck” a relative large volume of tissue into
the distal transparent cap allows for potential closure
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be successfully accomplished[11,12]. Using marking with
chromoendoscopy may improve visualization and recognition of the defect while the OTSC-system is being
applied. Because the device is new it is not known how
long it remains attached after deployment. A potential
complication of the OTSC system is that once it is deployed it cannot be removed. We have recently demonstrated two techniques to remove the “bear claw” using
the wire technique[14] or resecting the OTSC system using
endoscopic mucosal resection techniques[15]. In addition,
the OTSC system can be removed using Nd-YAG Laser
or argon plasma coagulation[10,16].
In summary, we have presented a case of successful
endoscopic closure of a gastrocolic fistula in a severely
malnourished patient with complex post-surgical upper
GI anatomy. Panendoscopy using EGD, colonoscopy
and DBE allowed for detailed examination of the GI
tract and direct DPEJ placement before endoscopic closure with the OTSC. We strongly believe that this device
is a major breakthrough for the management of various
types of discontinuity defects or fistulas of the GI tract.
Thus, the OTSC system should be incorporated into the
therapeutic armamentarium of the advanced endoscopist. In addition, we show the usefulness of placing a
direct jejunostomy using the DBE technique during the
same procedure. The concept of providing direct jejunal
feedings while allowing for upper gastrointestinal bowel
rest to promote the healing of the minimally invasive
endoscopic operation is novel. Thus, our case is unique
and exemplifies the utility of minimally invasive endoscopic endoluminal surgery.
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DIGESTIVE SYSTEM DISEASES

Synchronous rectal and esophageal cancer treated with
chemotherapy followed by two-stage resection
Setsuo Utsunomiya, Keisuke Uehara, Takuya Kurimoto, Ken Hirose, Masahide Fukaya, Yu Takahashi,
Yoshiro Taguchi, Keita Itatsu, Masato Nagino
trol both rectal and esophageal cancer. After 6 cycles of
chemotherapy, high anterior resection combined with
cystoprostatectomy and lateral segmentectomy plus
partial hepatectomy was performed followed by staged
esophagectomy with three-field lymph node dissection.
It was possible to use oxaliplatin and cetuximab safely
as neoadjuvant therapy not only for advanced rectal
cancer but for esophageal cancer, and it was effective.

Setsuo Utsunomiya, Takuya Kurimoto, Department of Gastrointestinal Oncology, Nagoya Kyoritsu Hospital, Nakagawa-ku,
Nagoya 454-0933, Japan
Keisuke Uehara, Masahide Fukaya, Yu Takahashi, Yoshiro
Taguchi, Keita Itatsu, Masato Nagino, Division of Surgical
Oncology, Department of Surgery, Nagoya University Graduate
School of Medicine, Showa-ku, Nagoya 466-8550, Japan
Ken Hirose, Department of Gastroenterology, Nagoya Kyoritsu
Hospital, Nakagawa-ku, Nagoya 454-0933, Japan
Author contributions: Uehara K and Utsunomiya S designed
the report; Utsunomiya S and Taguchi Y were attending doctors
for the patients; Uehara K, Fukaya M, Takahashi Y and Itatsu K
performed surgical operation; Kurimoto T and Hirose K were
performed image diagnosis; Nagino M and Uehara K organized
the report; and Utsunomiya S wrote paper.
Correspondence to: Keisuke Uehara, MD, PhD, Division
of Surgical Oncology, Department of Surgery, Nagoya Graduate School of Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya
466-8550, Japan. kuehara@med.nagoya-u.ac.jp
Telephone: +81-52-7442222 Fax: +81-52-7442230
Received: February 10, 2013 Revised: April 3, 2013
Accepted: April 10, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Rectal cancer; Esophageal cancer; Neoadjuvant chemotherapy; Cetuximab; Oxaliplatin
Core tip: In case with synchronous multiple cancers,
it is sometimes difficult to identify the origin especially
when liver and/or pulmonary lesions have a possibility of metastases, or to decide on a course or priority
of the treatment. FOLFOX + cetuximab (Cet) therapy
could provide a favorable control of not only rectal origin accompanied by liver metastases but also esophageal cancer, which made possible to undergo two-stage
curative resection. FOLFOX + Cet regimen might be a
useful option for such refractory rectal and esophageal
cancer.

Abstract
We report a case of 61-year-old male who had synchronous advanced rectal cancer involving the urinary bladder massively associated with multiple liver metastases,
and esophageal cancer successfully treated by neoadjuvant chemotherapy followed by two-stage resection.
Although complete resection of each of the lesions was
considered possible by performing anterior pelvic exenteration, liver resection, and esophagectomy, it might
be impossible for the patient to endure the stress of all
of these operative procedures at once. Therefore, we
planned to perform staged treatment with prioritizing
consideration. First, we instituted chemotherapy with
the FOLFOX (oxaliplatin + fluorouracil + leucovorin)
plus cetuximab regimen, which could adequately con-
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INTRODUCTION
In the last decade, remarkable advances have been achieved
in chemotherapy for colorectal cancer as a result of the
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advent of the novel anticancer drugs such as irinotecan
and oxaliplatin (L-OHP), and the molecularly targeted
drugs such as vascular endothelial growth factor inhibitors
and epidermal growth factor receptor (EGFR) inhibitors. Cetuximab (Cet), one of the EGFR inhibitors, has a
strong cytoreductive effect and survival benefit in KRAS
wild-type colorectal cancer, and it has not only been incorporated in treatment strategies together with L-OHP
as palliative therapy for unresectable metastatic colorectal
cancer, but as perioperative chemotherapy for resectable
advanced cancer or conversion chemotherapy for unresectable metastatic diseases[1,2].
Although, more than 50% of esophageal cancers are
adenocarcinoma in Western countries, approximately 90%
of esophageal cancers are squamous cell carcinoma (SCC)
and the half of them are located in the mid-thoracic
esophagus in Japan[3]. The gold standard of treatment
for esophageal cancer in Japan is radical esophagectomy
with three-field lymph node dissection, and neoadjuvant
chemotherapy with a 5-fluorouracil (5-FU) plus cisplatin
regimen (FP) is recommended for clinical stage Ⅱ/Ⅲ
patients[4]. In Western countries, some regimens including
L-OHP or Cet have been reported to be safe and effective
for advanced esophageal cancer[5-8].
We report a case of synchronous advanced cancers
of the rectum and the esophagus, successfully treated by
neoadjuvant chemotherapy with a FOLFOX (L-OHP +
5-FU + leucovorin) plus Cet regimen followed by twostage surgical resection.

was observed during esophagogastroscopy, flattening of
the lesion was noted. Five months after diagnosis, high
anterior resection combined with cystoprostatectomy, diverting ileostomy, neobladder reconstruction, and lateral
segmentectomy plus partial hepatectomy were performed
with 6-wk completion of chemotherapy. The operative
time was 981 min, and blood loss was 1555 mL. The
pathological diagnosis of the both lesions was moderately
differentiated adenocarcinoma with invasion of the urinary bladder (ypT4b, ypN0, ypM1, Stage Ⅳ). There was
moderate vascular invasion, but the surgical margins were
negative. According to the Japanese Classification of
Colorectal Carcinoma, the histological effect of the chemotherapy was Grade 1b at the primary site and Grade 2
at the site of the liver metastases. Although wound infection and urinary tract infection occurred as postoperative
complications, they treated conservatively, and the patient
was discharged on postoperative day 15.
Because recovery of the patient’s general condition
was delayed due to postoperative watery diarrhea, ileostomy closure was performed. Even though 5 mo had passed
since the completion of chemotherapy, esophagogastroscopy showed no evidence of an increase in size of the
esophageal cancer, and it was concluded that the disease
had been adequately controlled (Figure 3B). Esophagectomy with three-field lymph node dissection and anterosternal reconstruction with gastric tube were performed 4 mo
after rectal resection. The operative time was 584 min, and
blood loss was 1027 mL. The pathological diagnosis was
poorly differentiated SCC (ypT1b, ypN1, cM0, Stage ⅡB).
The histological effect of chemotherapy was minimal with
slight cancer cell degeneration or necrosis. Postoperatively,
anastomotic leakage occurred, but it was improved by
conservative management, and the patient was discharged
on postoperative day 70.
Eleven months after rectal resection, pulmonary node
with elevation of carcinoembryonic antigen (CEA) was
pointed out and right lower lobectomy was performed.
Pathological findings showed it metastasis from rectal adenocarcinoma. The patient is alive without cancer 15 mo
after pulmonary resection.

CASE REPORT
A 61-year-old male patient was admitted for a urinary
tract infection. An abdominopelvic computed tomography (CT) revealed an intrapelvic mass that had invaded
the bladder and multiple hepatic lesions with weak contrast enhancement (Figure 1). On colonoscopy, a circumferential ulcerative lesion was seen in the upper rectum
(Figure 2). Biopsy revealed a moderately differentiated
adenocarcinoma, and KRAS genotyping showed that it
was the wild type. On esophagogastroscopy, a depressed
lesion with a little surrounding elevation was observed
in the mid-thoracic esophagus, and biopsy resulted in
a diagnosis of SCC (Figure 3). Based on the results of
these examinations, a diagnosis of synchronous advanced
cancers consisting of a rectal cancer involving the urinary
bladder associated with multiple liver metastases (cT4b,
cN0, cM1, Stage Ⅳ), and an esophageal cancer (cT2,
cN0, cM0, Stage ⅠB) were made.
First, after creating a loop colostomy with the sigmoid colon in order to control the urinary tract infection,
which had developed as a result of a bladder fistula, and
to remove the rectal obstruction, we instituted neoadjuvant chemotherapy with the FOLFOX + Cet regimen.
An abdominopelvic CT after 6 cycles of chemotherapy
showed marked regression of both the primary lesion in
the rectum and the liver metastases (Figure 4). Although
no marked change in the size of the esophageal cancer
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DISCUSSION
In case with synchronous multiple cancers, it is sometimes
difficult to identify the origin especially when liver and/or
pulmonary lesions have a possibility of metastases, or to
decide on a course or priority of the treatment. When
the origin of liver or pulmonary lesions is unclear, there
are several solution strategies. Biopsy is the most reliable
method for a definite diagnosis. However, biopsy occasionally causes a future disseminated diseases, therefore
it might be avoided in cases having possibility of curative
resection. The increasing level of tumor markers is sometimes helps us to diagnosis. Another promising option is
chemosensibility. The good response to chemotherapy is
helpful to make diagnosis. In this case, if the liver tumor
came from the esophageal cancer, FOLFOX and Cet
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Figure 1 Computed tomography before treatment showed multiple liver metastases (arrows) and a primary upper rectal tumor that had invaded the urinary bladder. A, B: Multiple liver metastases; C, D: A primary upper rectal tumor.

anterior pelvic exenteration, liver resection, and esophagectomy. However, it might be impossible for the patient
to endure the stress of all of these operative procedures
at once. Therefore, we planned to perform staged treatment with prioritizing consideration. A 5-year overall survival (OS) rate of approximately 45% had been reported
after surgical resection of liver metastases from colorectal
cancer[9], as opposed to a rate of 60% after initial surgical
treatment of clinical T1/2 SCC of the thoracic esophagus[10]. Additionally, the patient’s complaints are another
important part. In this case, the patient had repeated
urinary tract infection and no esophageal obstructions.
Therefore, we decided to treat the colorectal cancer and
liver metastases preferentially.
The only potentially curative treatment for patients
with liver metastases from colorectal cancer is surgical
resection, but the postoperative recurrence rate has been
reported to be approximately 75%, which is too high. To
improve the survival rate or reduce the recurrence rate,
new surgical strategies combined with developed systemic anticancer agents have recently been evaluated. As
a result of EORTC40983 study, reported by Nordlinger
et al[1], curative surgery combined with 6-mo perioperative chemotherapy is now generally recommended for
patients with resectable liver metastasis, especially for
chemotherapy naïve patients. However, the optimal chemotherapy regimen remains uncertain. A phase Ⅱ trial
of the efficacy of Cet in combination with either the
FOLFOX regimen or FOLFIRI regimen (CELIM study)
was conducted in patients with unresectable liver metas-

Figure 2 Colonoscopy revealed a circumferential lesion in the upper rectum and the lumen was almost completely obstructed.

might be invalid. However, in general, surgical treatment
in curative intent has not indicated for the patients with
liver metastases from esophageal squamous carcinoma or
with colorectal liver metastases which progress in spite
of aggressive chemotherapy. As a result, shrinkage of the
liver tumor enabled us to perform curative resection and
to confirm the origin to be the rectum. In case of progression in any tumor, palliative treatment should be one
of the options. The pulmonary recurrence is also considered to come from the rectal cancer, because of increasing level of CEA. If the level of CEA was within normal
range, initial chemotherapy or biopsy might be selected.
R0 resection of each of the lesions in this patient
with two cancers was considered possible by performing
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A

B

Figure 3 On esophagogastroscopy, a depressed lesion with a little surrounding elevation was observed in the mid-thoracic esophagus, and biopsy resulted in a diagnosis of squamous cell carcinoma. A: Esophagogastroscopy before treatment revealed a shallow depressed area in the middle third of the thoracic
esophagus; B: After 6 cycles of chemotherapy, the esophageal lesion had flattened slightly, and there was good disease control.

A

B

C

D

Figure 4 The computed tomography findings after 6 cycles of mFOLFOX6 plus cetuximab chemotherapy showed a good response in both the liver metastases (arrows) and primary lesion. A, B: Liver metastases; C, D: Primary lesion.

tasis. Since the overall response rate (68%) and R0 resection rate (38%) in the Cet plus FOLFOX regimen group
were superior to those (57% and 30%, respectively) in the
Cet plus FOLFIRI regimen group[2], we treated our patient with the mFOLFOX6 + Cet regimen in anticipation
of obtaining the maximum tumor regression effect and
survival benefit.
The greatest concern with this treatment strategy was
rapid progression of the esophageal cancer as a result
of the decreased immune capacity associated with the
highly invasive operation, which consist of extended pelvic surgery and liver resection. Therefore, controlling the
esophageal disease during this period for rectal cancer

WCCR|www.wjgnet.com

treatment was extremely important. A Japanese randomized phase Ⅲ trial (JCOG 9907) compared preoperative chemotherapy to postoperative chemotherapy for
patients with clinical stage Ⅱ/Ⅲ SCC of the esophagus,
and the results showed that the 5-year OS of the preoperative chemotherapy group was significantly superior to
that in the postoperative chemotherapy group (55% vs
43%, P = 0.04)[4]. Based on the results of this trial, the
standard treatment for advanced thoracic esophageal cancer has changed from surgery followed by postoperative
chemotherapy to preoperative chemotherapy followed by
surgery in Japan. In Western countries, modern cytotoxic
agents and targeted drugs have been reported to be effec-
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tive and safe in patients with advanced esophageal cancer.
L-OHP is a promising antineoplastic platinum derivative
with a more favorable toxicity profile than cisplatin. Response rates of to the FOLFOX regimen and CapeOx
(capecitabine + LOHP) regimen have been reported to
be 39%-44%, suggesting be that they might be equivalent
to the current standard FP regimen[5-7]. Lorenzen et al[8]
conducted a randomized phase Ⅱ trial that investigated
the activity and safety of adding Cet to the standard FP
regimen (FP + Cet). The overall response rate and disease control rate were 19% and 75%, respectively, in the
FP + Cet group, and superior to the rates in the FP alone
group (13% and 57%, respectively). Moreover, there was
no evidence that L-OHP or Cet aggravated the known
toxicities.
In our patient, objective clinical and pathological response was stable disease, which indicated FOLFOX +
Cet was not necessarily effective. However, rapid progression of esophageal cancer could be avoided, although it
was untreated for 6 mo between the last administration
of the chemotherapy and the esophageal cancer surgery.
FOLFOX + Cet might suppress the growth of esophageal cancer.
In conclusion, we have reported the case of synchronous advanced rectal cancer involving the urinary bladder
massively associated with multiple liver metastases, and
esophageal cancer. FOLFOX + Cet therapy could provide a favorable control of not only rectal origin accompanied by liver metastases but also esophageal cancer,
which made possible to undergo two-stage curative resection. FOLFOX + Cet regimen might be a useful option
for such refractory rectal and esophageal cancer.
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Rare complication of percutaneous endoscopic gastrostomy:
Ostomy metastasis of esophageal carcinoma
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Core tip: We present this case to alert endoscopists to
the possibility of metastatic cells in the ostomy when
the percutaneous endoscopic gastrostomy is the chosen method for the nutrition support of the patient with
head and neck cancer. This is a very rare but a possible complication so, in these situations, probably we
must think about other possibilities of tube placement
namely using an overtube, the introducer method or
performing a surgical gastrostomy.
Original sources: Sousa AL, Sousa D, Velasco F, Açucena F,
Lopes A, Guerreiro H. Rare complication of percutaneous endoscopic gastrostomy: Ostomy metastasis of esophageal carcinoma.
World J Gastrointest Oncol 2013; 5(11): 204-206 Available
from: URL: http://www.wjgnet.com/1948-5204/full/v5/i11/204.
htm DOI: http://dx.doi.org/10.4251/wjgo.v5.i11.204

Abstract
The authors present the case of a 55-year-old male
with a stage Ⅲ (T4N1M0) squamous-cell esophageal
carcinoma, who underwent percutaneous endoscopic
gastrostomy (PEG). The pull method of tube placement was used. Five months after the procedure, the
patient was referred to the hospital with a hard palpable tumour at the ostomy site. The histologic exam
revealed an abdominal wall metastasis of the esophageal cancer. The authors present this case because of
the rarity of metastasis in ostomy after placement of
PEG in patients with tumours located in the head and
neck. In this particular context and judging by the rarity of situation, the clinical impact of this phenomenon
is limited. Nevertheless, metastasis in ostomy site
could be prevented by the push method, laparoscopy
or laparotomy.

INTRODUCTION
A percutaneous endoscopic gastrostomy (PEG) is a way
of long-term enteral nutrition, simple to perform, safe
and highly accepted in patients with head and neck
tumours[1,2]. The pull method of the tube placement,
described by Gauderer et al[1] in 1980, is the most commonly used in clinical practice. A potential, but very rare
complication is the metastasis of malignant cells from the
primary tumour to the ostomy[3,4]. It is believed that direct
implantation of the tumour by instrumentation is the explanation for this phenomenon; however, hematogenous
metastasis is also a possible mechanism[5].

CASE REPORT
The authors describe the case of a 55-year-old man
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Figure 1 Tumor at the site of ostomy.

Figure 2 Biopsy of the tumor at the site of ostomy: squamous cell carcinoma-hematoxylin and eosin stain (x 200).

that presented to the emergency room with dysphagia
to solids, with progressive worsening in the last week to
semi-liquids, late regurgitation of undigested food, nonselective anorexia and weight loss. Relevant social history
included heavy smoking and chronic alcoholism.
He underwent upper endoscopy which revealed an
infiltrating neoplasm with almost complete stenosis of
the upper third of the esophagus (21-26 cm), with poorly
differentiated squamous cell carcinoma histology.
The computerized tomography showed neoplastic
involvement of a higher level, occupying the left vallecula
and the left piriform sinus with extrinsic anterioposterior
compression of the trachea and presence of ipsilateral
internal jugular lymphadenopathies.
The bronchoscopy showed extrinsic compression of
the upper third posterior wall of the trachea with intact
mucosa. The throat examination revealed neoformation
at the left piriform sinus with decreased hemilarynx motility, without affecting the airway.
It is, therefore, a case of a man with a stage Ⅲ
(T4N1M0) squamous cell carcinoma of the esophagus
with indication for chemotherapy (cisplatin + 5 - fluorouracil) and palliative radiotherapy.
As the patient presented with significant symptoms,
several dilations with through-the-scope balloons and Savary dilators were attempted and the proximal area of the
tumour was destroyed with argon-plasma coagulation.
The PEG insertion was selected as a long-term pathway
for nutritional support. The pull method is the most frequently used for PEG insertion both generally as in our
institution, thus being the selected method.
Five months after the placement of PEG, the patient
was referred to the Gastroenterology Department after
presenting with a hard palpable tumor at the ostomy site,
with approximately 10 cm in diameter (Figure 1). Biopsy
of the mass confirmed identical histology to the primary
carcinoma (Figure 2). The patient died approximately 1
mo after this finding.

indications for this procedure. This is a safe technique
however, complications may occur, ranging between 6%
and 30% in different series, being skin infections the
most common[2,6,7].
We report a very rare but potential complication: metastasis of malignant cells from the primary tumour site
to the ostomy. In the literature review about 50 cases of
metastasis in ostomy are described, after placement of
PEG in patients with head and neck tumours[8]. The pull
method was used in our patient, as in most other cases
reported in literature[5,8,9]. The time from tube placement
to ostomy metastasis range between 3 and 18 mo [10].
However, when head and neck tumours metastasize to
the site of ostomy, even with extensive tumor resection,
patient survival is low[11]. Since the implantation of the
tumor by direct instrumentation is the more likely explanation of metastasis, this complication might possibly
be prevented by alternative PEG methods, such as introducer method, laparoscopy or laparotomy, or by using
an overtube[4,5,10]. However, due to the rarity and clinical
impact of this situation we consider that the practical relevance of the using of these methods will be low.
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Cholangiocarcinoma developed in a patient with IgG4related disease
Akitoshi Douhara, Akira Mitoro, Emi Otani, Masanori Furukawa, Kosuke Kaji, Masakazu Uejima,
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was short and localized. Then, a percutaneous transhepatic biliary drainage was performed. The biopsy
specimens obtained via the percutaneous transhepatic
tract indicated an abnormal glandular formation, suggesting the presence of a moderate, well-differencated
adenocarcinoma. The gross examination, microscopic
examination and immunohistochemical analysis of the
pancreaticoduodenectomy specimen suggested that a
cholangiocarcinoma developed from the IgG4-related
sclerosing cholangitis.
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Core tip: Chronic biliary inflammation and cholestasis
are risk factors for cholangiocarcinoma. However, an
association of IgG4-related sclerosing cholangitis with
cholangiocarcinoma has not been previously demonstrated. To date, only two report described have
neoplasia in the bile duct in patients with IgG4-related
sclerosing cholangitis. Risk factors for cholangiocarcinoma include chronic biliary inflammation and cholestasis,
both of which can contribute to the malignant transformation of cholangiocytes in patients with sclerosing
cholangitis. Because of a long duration of overt IgG4related sclerosing cholangitis and the affected location
of the patient’s cholangiocarcinoma, we presumed a
cause-and-effect relationship between the sclerosing
cholangitis and bile duct cancer.

Abstract
A 77-year-old man with jaundice and a pancreatic
head tumor was referred to our hospital in August
2006. The initial laboratory tests, computed tomography (CT) scan, magnetic resonance imaging (MRI),
and endoscopic retrograde cholangiopancreatography
suggested IgG4-related cholangitis and autoimmune
pancreatitis. Oral prednisolone (PSL) was then administered. This treatment reduced the size of the pancreatic parenchyma, and the lower common bile duct
(CBD) returned to its normal size. Thus, the oral PSL
was gradually tapered to a maintenance dose. In February 2010, a CT scan and MRI showed segmental wall
thickening and stenosis of the middle CBD, the progression of which led to extrahepatic obstructive jaundice. We suspected the emergence of a cholangiocarcinoma rather than the exacerbation of the IgG4-related
sclerosing cholangitis because the stricture of the CBD
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Figure 1 Radiologic findings. A: Enhanced computed tomography showing diffuse enlargement of the pancreas with capsule-like rim and segmental wall thickening
and enlargement of the lower common bile duct (CBD); B: Magnetic resonance imaging revealing narrowed main pancreatic duct and narrowed lower CBD; C: Endoscopic retrograde cholangiopancreatography showing narrowed lower CBD; D: Enhanced computed tomography (CT) showing that swelling and capsule-like rim of
pancreas disappeared after corticosteroid treatment; E: Magnetic resonance imaging showing that stenosis of bile duct disappeared after corticosteroid treatment; F:
CT scan showing segmental wall thickening with enhancement of the middle CBD; G: MRI revealing stenosis of the middle CBD.

presents with unique clinicopathologic features, including
enlargement of the pancreas and pancreatic ductal narrowing, elevated levels of IgG or IgG4, dense lymphoplasmacytic infiltration, storiform fibrosis, obliterative

INTRODUCTION
Autoimmune pancreatitis (AIP) is a type of chronic pancreatitis characterized by an inflammatory process that
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Figure 2 Histologic findings of the biopsy specimens. The biopsy specimens obtained via the percutaneous transhepatic tract showing abnormal glandular formation, suggesting moderate, well-differentiated adenocarcinoma.

venulitis, and a favorable response to steroid therapy[1,2].
Most patients (65%-75%) develop painless jaundice[3,4] ,
resulting from stenosis in the intrapancreatic portion of
the common bile duct (CBD) induced by both extrinsic
compression of the inflamed pancreatic head and inflammatory changes of the CBD itself[4,5]. Distal CBD strictures and irregular narrowing of the main pancreatic duct
usually improve after steroid therapy[3] .
An association of primary sclerosing cholangitis
(PSC) with malignancy, i.e., cholangiocarcinoma, is wellestablished with an incidence rate of 1.5% per year[6].
However, an association of IgG4-related sclerosing cholangitis with invasive carcinoma of the biliary duct has not
been demonstrated. Recently, a case of biliary intraepithelial neoplasia in a background of sclerosing cholangitis
and autoimmune pancreatitis[7] and a case of intrahepatic
cholangiocarcinoma in a background of sclerosing cholangitis[8] have been described. Chronic biliary inflammation and cholestasis are risk factors for cholangiocarcinoma; however, cholangiocarcinoma in a background
of IgG4-related sclerosing cholangitis has rarely been
reported. The department of radiology at our university
reported this case in terms of the interesting computed
tomography (CT) scan and magnetic resonance imaging
(MRI), findings in a study by Rinsho-hoshasen[9]. Here,
we present a case of cholangiocarcinoma that developed
4 years after the diagnosis of IgG4-related sclerosing
cholangitis in regards to its intriguing clinical course from
the viewpoint of the attending physician.

Figure 3 Gross findings of the pancreaticoduodenectomy specimen. The
wall of the middle common bile duct was markedly thickened without cancer
invasion to serosa.

(normal level: 80-260 IU/L), 1663.4 mg/dL IgG (normal
level: 860-1800 mg/dL), 299 mg/dL IgG4 (normal level:
4.8-105 mg/dL), and an ANA of 160 (normal level: < 40).
The CT scan showed a diffuse enlargement of the pancreas
with a capsule-like rim and segmental wall thickening and
an enlargement of the lower CBD (Figure 1A). The MRI
revealed a narrowed main pancreatic duct and narrowed
lower CBD (Figure 1B). The endoscopic retrograde cholangiopancreatography (ERCP) also confirmed the narrowed
lower CBD (Figure 1C). The laboratory and radiologic findings suggested IgG4-related cholangitis and autoimmune
pancreatitis. Oral PSL (30 mg, 0.6 mg/kg per day) was then
administered for 2 wk. The treatment reduced the size of
the pancreatic parenchyma, and the lower CBD returned
to its normal size. The normal enhancement pattern in the
pancreatic parenchyma was recovered (Figure 1D, E), and
oral PSL was gradually tapered to a maintenance dose of 2.5
mg/d over a period of 2 mo.
In February 2010, a CT scan showed segmental wall
thickening with enhancement of the middle CBD (Figure
1F). An MRI revealed stenosis of the middle CBD (Figure
1G), and its progression led to extrahepatic obstructive
jaundice. We suspected the emergence of a cholangiocarcinoma rather than the exacerbation of the IgG4related sclerosing cholangitis because the stricture of the
CBD was short and localized. We failed in our attempt at
ERCP-guided tissue diagnosis of the biliary stricture. The
biopsy guided by percutaneous transhepatic cholangiography was difficult because the intrahepatic bile duct was

CASE REPORT
The patient was a 77-year-old man with jaundice and a pancreatic head tumor. He was referred to our hospital in August 2006. The physical examination revealed icteric sclerae
without abdominal pain. The initial laboratory tests showed
2.3 mg/dL total bilirubin (normal level: 0.2-1.5 mg/dL),
742 IU/L aspartate aminotransferase (normal level: 12-32
IU/L), 545 IU/L alanine aminotransferase (normal level:
5-36 IU/L), 1104 IU/L gamma-glutamyltransferase (normal level: 11-69 IU/L), 1350 IU/L alkaline phosphatase
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Figure 4 Histologic findings of the pancreaticoduodenectomy specimen. A: Microscopic examination of the specimen; B: There was abnormal glandular formation, suggesting moderate, welldifferencated adenocarcinoma from mucosa to subserosa (HE × 40); C: Lymphoplasmacellular infiltrate with lymph follicles and obliterative phlebitis were present around the common bile duct (CBD) cancer (HE × 400); D: Immunohistochemistry was performed to identify IgG4-positive plasma cells.
More than 10 IgG4-positive plasma cells/high power field were detected in the CBD (IgG4 × 400).

not sufficiently dilated. Because informed consent was
obtained, we increased the PSL dose from 2.5 to 15 mg/
d for a differential diagnosis. A month later, the CBD
stricture persisted and led to the dilation of the intrahepatic bile duct. Finally, a percutaneous transhepatic biliary
drainage was performed. The biopsy specimens obtained
via the percutaneous transhepatic tract showed an abnormal glandular formation, suggesting a well-moderate differentiated adenocarcinoma (Figure 2).
A pancreaticoduodenectomy was performed. At gross
examination of the pancreaticoduodenectomy specimen,
the wall of the middle CBD was markedly thickened
without cancer invasion of the serosa (Figure 3). At microscopic examination, there was abnormal glandular
formation, suggesting a moderate, well-differentiated
adenocarcinoma from the mucosa to the subserosa in the
middle CBD (Figure 4B). Lymphoplasmacellular infiltrate with lymph follicles and obliterative phlebitis were
present around the CBD cancer (Figure 4C). Immunohistochemistry was performed to identify IgG4-positive
plasma cells. More than 10 IgG4-positive plasma cells/
high power fields were detected in the CBD (Figure 4D).
Thus, we arrived at the diagnosis of cholangiocarcinoma
developed from IgG4-related sclerosing cholangitis.

acterized by a dense lymphoplasmacytic infiltrate rich
in IgG4-positive plasma cells and the storiform fibrosis
of various organs. Major clinical manifestations of this
disease are apparent in the pancreas, bile duct, gall bladder, salivary glands, retroperitoneum, periorbital tissues,
kidneys, lungs, lymph nodes, meninges, aorta, breasts,
prostate, thyroid, pericardium, and skin. While IgG4-related sclerosing cholangitis and AIP can both appear as a
tumor mass mimicking cholangiocarcinoma or pancreatic
cancer, these diseases have not been demonstrated to be
associated with an increased risk of developing cancers
of the bile duct or pancreas.
To date, only a few cases of synchronous autoimmune
pancreatitis and pancreatic ductal adenocarcinoma have
been reported[10,11]. One report described an epithelial
atypia in the common bile duct (suggestive of biliary intraepithelial neoplasia) concurrent with a bile duct affection caused by autoimmune pancreatocholangitis[8]. One
report described an adenocarcinoma in the intrahepatic
bile duct in a patient with IgG4-related cholangitis[7].
Risk factors for bile duct cancer include chronic biliary inflammation and cholestasis[12], both of which can
contribute to the malignant transformation of cholangiocytes in patients with sclerosing cholangitis. In patients
with PSC, the lymphocytic infiltration is dominant near
the lumen of the extrahepatic bile duct and is followed
by erosion and damage of the surface epithelium. Furthermore, a multistep carcinogenesis from biliary intraep-

DISCUSSION
IgG4-related sclerosing disease is a systemic disease char-
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ithelial neoplasia (BilIN: equivalent to biliary dysplasia)
has been suggested[13]. However, for patients with IgG4related sclerosing cholangitis, the inflammation and fibrosis are observed in the whole layer of the extrahepatic
bile duct and the surface epithelium is less damaged compared to patients with PSC. A recent study showed that a
significant K-ras mutation occurs most frequently in the
pancreatobiliary regions of patients with AIP[14], although
no relationship of this mutation with carcinogenesis is
known. The mechanism of carcinogenesis from IgG4related sclerosing cholangitis still needs to be investigated.
Because our patient had a long duration of overt IgG4related sclerosing cholangitis and the location of the patient’s cholangiocarcinoma was in the affected bile duct,
we presumed a cause-and-effect relationship between
the IgG4-related sclerosing cholangitis and the bile duct
cancer in this case. Until now, reports of cholangiocarcinoma with a histological background of IgG4-related
sclerosing cholangitis have been rare, but it appears that
these reports will increase as the concept of IgG4-related
sclerosing cholangitis becomes well known.
In conclusion, if unspecific morphological changes
in the bile duct of a patient appear during the course of
IgG4-related sclerosing cholangitis, proactive pathological
examination is needed to detect potential cholangiocarcinomas at an early stage.
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DIGESTIVE SYSTEM DISEASES

Gallbladder carcinoma in a pregnant patient with Crohn's
disease complicated with gallbladder involvement
Shada Attraplsi, Rima M Shobar, Ihab Lamzabi, Rana Abraham
This is the only case that describes all three factors.
Common features in CD of the GB include acute cholecystitis, ileal involvement, and presence independent
of active intestinal disease. Common features in CD
patients with GB malignancy include younger age of
detection, a long history of CD, extensive colonic and
ileal involvement of disease, the absence of cholelithiasis, and pre-existing gallbladder disease (primary sclerosing cholangitis and gallbladder polyps). Pregnancy
is specific to this case. The role of CD in the development of GB malignancy is not well understood nor is
the contribution of pregnancy to the spread of disease.
Chronic inflammation and immunosuppression compounded by hormonal influence is implicated.

Shada Attraplsi, Rima M Shobar, Graduate College, Rush
University, Chicago, IL 60612, United States
Ihab Lamzabi, Department of Pathology, Rush University,
Chicago, IL 60612, United States
Rana Abraham, Department of Gastroenterology and Nutrition, Rush University, Chicago, IL 60612, United States
Author contributions: Attraplsi S and Shobar RM acquired,
analyzed and interpreted the data; Lamzabi I prepared and provided the pathology figures; Attraplsi S and Abraham R wrote
the paper; Abraham R revised the paper critically for intellectual content; Abraham R gave final approval of the version to be
published.
Correspondence to: Rana Abraham, MD, Assistant Professor of Medicine, Department of Gastroenterology and Nutrition, Rush University, 1725 W. Harrison Street, Suite 206, Chicago, IL 60612, United States. rana_r_abraham@rush.edu
Telephone: +1-312-5634479 Fax: +1-312-5633883
Received: October 26, 2012 Revised: December 29, 2012
Accepted: January 17, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Crohn’s disease; Cholangiocarcinoma; Gallbladder; Gallbladder carcinoma; Inflammatory bowel
disease
Original sources: Attraplsi S, Shobar RM, Lamzabi I, Abraham
R. Gallbladder carcinoma in a pregnant patient with Crohn's
disease complicated with gallbladder involvement. World J
Gastrointest Oncol 2013; 5(2): 29-33 Available from: URL:
http://www.wjgnet.com/1948-5204/full/v5/i2/29.htm DOI:
http://dx.doi.org/10.4251/wjgo.v5.i2.29

Abstract
Primary gallbladder (GB) carcinoma and Crohn’s disease (CD) of the GB are individually rare. We present
a case of a pregnant woman with CD found to have
GB involvement and primary GB carcinoma. A 34-yearold female at 6 wk gestation with a 21 year history of
CD of uncertain extent presented with 3 mo of diarrhea, urgency and abdominal pain. During work-up,
she was found to have elevated transaminases and
an abnormal alkaline phosphatase. Imaging revealed
two gallbladder polyps both greater than 1 cm in size.
Resection and histological evaluation was consistent
with Crohn’s involvement of the GB, poorly differentiated adenocarcinoma of the GB with invasion through
the muscularis propria and matted lymph nodes in the
porta hepatis positive for metastatic carcinoma (stage
pT2N1). Six cases of CD involving the GB, two cases
of primary GB carcinoma in CD, and ten cases of cholangiocarcinoma in pregnancy have been published.

WCCR|www.wjgnet.com

INTRODUCTION
Primary gallbladder carcinoma (GC) is the second most
common primary biliary malignancy and the fifth most
common malignancy of the gastrointestinal tract. The
prognosis of GC is dismal, with five-year survival rates of
0%-10% and median survival of less than 6 mo. Patients
with inflammatory bowel disease (IBD) are at increased
risk for cholangiocarcinoma. Several case reports[1-10], population-based case control and cohort studies[11-18] report
IBD as a risk factor for cholangiocarcinoma. The 10-year
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cumulative risk of cholangiocarcinoma in IBD was
found to be 0.07% in a national Danish cohort study[19]
with a four-fold increase among IBD patients compared
to the general population. However the absolute risk
of cholangiocarcinoma and more specifically GC in patients with IBD remains unclear[19]. Furthermore, little is
known about the impact of IBD on the development of
GC. We herein report a case of a pregnant woman with
Crohn’s disease (CD) complicated with involvement of
the gallbladder (GB) and primary GC. The purpose of
this case is to illustrate the presentation of GB involvement in CD and primary GC and to discuss the putative
risk factors that interplay to contribute to the development of these complications in the setting of pregnancy.

Figure 1 Tumor cells are large with numerous mitotic figures consistent
with poorly differentiated carcinoma of the gallbladder.

CASE REPORT

cells and one granuloma consistent with CD (Figure 2).
Muscularis propria invasion prompted partial liver resection and portal lymphadenectomy, revealing matted
lymph nodes in the porta hepatis positive for metastatic
carcinoma (stage pT2N1). Liver tissue was negative for
primary sclerosing cholangitis (PSC).
The immediate post-operative course was uncomplicated and the patient was discharged one week later. The
patient was given the option to terminate the pregnancy
and proceed with adjuvant radiation and chemotherapy
or to carry out her pregnancy and delay further treatment until the post-partum period. She elected to defer
radiation and chemotherapy until after she delivered. She
has since had an uncomplicated vaginal delivery and is
starting radiation and chemotherapy.

A 34-year-old female at 6 wk gestation with a 21-year
history of IBD of uncertain classification and extent
presented with 3 mo of diarrhea, urgency and abdominal pain. Her disease had been indolent for the majority
of her life. Her medications included an oral contraceptive (OC), which she had been on for the past 6 years,
and mesalamine and mercaptopurine, which she took
as needed at times of flare symptoms. Initial work up
included a sigmoidoscopy that was consistent with mild
patchy colitis of the sigmoid and descending colon, extending beyond the limit of the exam, with rectal sparing. Pathology showed patchy moderately active chronic
colitis with crypt distortion and cryptitis without granuloma. The endoscopic distribution of disease was more
consistent with CD, however she was unable to provide
information on previous endoscopies. Her pregnancy
limited further examination at that time. She was started
on oral and topical mesalamine and symptomatically responded.
Initial labs were obtained including elevated alkaline
phosphatase 515 U/L, aspartate aminotransferase 96 U/
L, and alanine aminotransferase 181 U/L. Further labs
included normal bilirubin, negative anti-mitochondrial
antibody (AB), anti-smooth muscle AB, celiac and viral
hepatitis serologies and anti-nuclear AB. An ultrasound
revealed a large polypoid mass in the GB prompting
further imaging. A non-contrast magnetic resonance
cholangiopancreatography was obtained revealing two
hypointense smooth margined masses with small stalks
in the neck and fundus of the GB, 1.4 cm × 1.8 cm and
1.4 cm × 2.3 cm respectively. No GB wall thickening,
cholilithiasis, ductal dilation, strictures, or liver parenchymal abnormalities were present. Laparoscopic cholecystecomy was performed at 18 wk gestation. Histology
revealed a poorly differentiated adenocarcinoma of the
GB (Figure 1) with invasion through the muscularis
propria and an adjacent tubulovillous adenoma with
highgrade dysplasia without nodal involvement (stage
pT2N0). Additionally, there was widespread epithelial
dysplasia in the GB with acute superficial inflammation,
transmural chronic inflammation with numerous plasma
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DISCUSSION
Cholangiocarcinoma in ulcerative colitis is well established particularly with the presence of PSC[2,20-23]. In contrast cholangiocarcinoma in CD is less frequent. Primary
GC in CD is even more infrequent with only 2 reported
cases in the literature[24,25]. With inclusion of our case,
common clinical features include detection at a young
age (32 years, 34 years and 50 years), absence of gallstone
formation (all cases), a long duration of disease (12 years,
13 years and 21 years), absence of biliary symptoms (all
cases), and a history of ileal and pan-colonic disease
(unknown extent in our case). Clinically active colitis was
absent in two cases[24,25] and present in our case.
Primary GC in CD is rare enough that a true association can be questioned, despite consistent commonalities
between cases. A study looking at 2645 CD patients and
cancer incidence over a 17-year period from the Danish National Registry compared the rate of cancer in
the CD population to the expected rate of cancer in the
general Danish population[14]. In total, the authors found
143 malignant neoplasms in CD patients compared to
123 in the general population (95%CI: 0.97-1.36) of
which only 2 were cholangiocarcinomas in CD (not location specified) compared to 1 in the general population.
This agrees with the rare incidence of GB carcinoma
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ment that is enriched with cytokines and other growth
factors for autonomous proliferation and escape from
apoptosis[27]. Population studies previously mentioned
hint that IBD (i.e., inflammation) alone does not account
for these changes. A large survey investigating inflammatory patterns in post-cholecystectomy patients with
IBD noted the absence of any specimens containing
granulomatous disease or GC, including the 78 patients
with CD. This lack of presence may be due to the low
threshold to perform cholecystectomy in IBD patients
preventing the progression of chronic inflammation,
thus aborting the full development of biliary epithelial
dysplasia and its associated malignancy as suggested by
the authors[28]. Potentially, the presence of pre-existing
immune modulating medications and the relative immunosuppressed state of IBD may act to down-regulate
the immune response and in turn have a role in creation
and progression of malignancy in the setting of long
standing inflammation. Chronic GB inflammation as CD
involvement was present in our case.
CD involvement of the GB itself is very rare with
only six reported cases in the literature[29-34]. Common
pathological features include transmural inflammation,
granulomatous change, and lymphoid aggregation[29-34].
Similarly, our case demonstrated chronic transmural
inflammation and granuloma formation. Common clinical characteristics include initial presentation with acute
cholecystitis, as demonstrated in 4 cases[29-31,33] and ileal
involvement occurred in 5 cases[29-32,34]. Of note, patients
with ileal disease have a 10 fold increase in the incidence
of cholelithiasis due to the disruption in bile salt metabolism[35]. Suggested mechanisms include disturbances
in bile acid metabolism due to loss of absorptive function of the terminal ileum resulting in depletion of
the bile acid pool and precipitation of cholesterol with
subsequent stone formation[36,37]. However 2 of the 7
total cases, including ours, occurred in the absence of
gallstone formation[31]. Alternatively, ileal disease may
result in disturbance in the microbiome and colonization
of the terminal ileum with anaerobic bacteria[38]. This results in deconjugation of bile acids to products that have
an irritating effect on the mucosa of the GB resulting in
inflammation[39]. The potential role of these mechanisms
in its development is not clear.
And finally, the effect of pregnancy on the progression of our patient’s disease is not clear. Ten cases of
cholangiocarcinoma in pregnancy exist in the literature[40-48]. Pregnancy is associated with high estrogen
levels and theoretically can aggravate a preexisting malignant lesion. The relative immunosuppressed state that
exists during pregnancy may also play a role in enhancing
aggressiveness of the malignancy. Human intrahepatic
cholangiocarcinomas express the receptors for both
estrogens and insulin-like growth factor-1 (IGF-1)[49] indicating that estrogens and IGF-1 coordinately regulate
cholangiocarcinoma growth and apoptosis[49]. Additionally, GC is more common in women. Secreted mutagenic toxins persist in the GB in women due to stasis

A

B

C

Figure 2 Crohn’s disease involving the gallbladder. A: Superficial acute
inflammation and numerous plasma cells; B: Non necrotizing granuloma in the
gallbladder wall; C: Transmural inflammation of the gallbladder wall.

in CD and the questionable contribution of IBD as an
independent factor to the development of cholangiocarcinoma. Pre-existing GB diseases, include gallstones,
chronic cholecystitis, polyps and premalignant lesions,
adenomyomatosis, an anomalous junction of the pancreato-biliary duct, chronic infection, PSC and hormonal
changes in women[26], are known risk factors for the development of GC in the general population. These same
factors may similarly be required for the development of
GC in IBD however temporally accelerated in the setting of inflammation and immunosuppression. This is
illustrated in the above cited cases with two of the three
carcinomas originating from GB polyps[25] and one in the
setting of concomitant PSC[24].
Persistent inflammation is thought to promote carcinogenesis by causing DNA damage, activating tissue
reparative proliferation, and by creating a local environ-
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which results from impaired contractility associated with
progesterone[50]. This protracted exposure allows environmental carcinogens to then cause malignant transformation[43]. Additionally, the use of hormone based
contraception remains a controversial issue. In some OC
studies, no difference between the incidence of cholangiocarcinoma and healthy controls was found[51,52] but in
other studies a positive association between OC use and
extrahepatic bile cancer was found[53,54]. Our patient was
on an OC agent for about six years.
GC carries the worst prognosis of any gastrointestinal or hepatobiliary neoplasm. The prognosis is equally
grave independent of the presence of IBD. It is essential
to identify IBD patients at high risks for developing GC.
At this time, annual ultrasound examination of the GB
is recommended in patients with PSC. Cholecystectomy
is recommended in all PSC patients with mass lesions
of any size due to high malignant potential[55]. The same
recommendations should be extended to patients with
chronic immunosuppressive states and chronic inflammation, such as IBD.
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DIGESTIVE SYSTEM DISEASES

Gastric calcifying fibrous tumor removed by endoscopic
submucosal dissection
Naotaka Ogasawara, Shinya Izawa, Mari Mizuno, Atsushi Tanabe, Tomonori Ozeki, Hisatsugu Noda,
Emiko Takahashi, Makoto Sasaki, Toyoharu Yokoi, Kunio Kasugai
a densely hyalinized, collagenous matrix, scattered
lymphoplasmacytic aggregates as well as a few
psammomatous, dystrophic calcified foci. The mass
was immunohistochemically positive for vimentin and
negative for CD117 (c-kit protein), CD34, desmin,
smooth muscle actin (SMA) and S100. Therefore, the
histological findings were characteristic of a CFT. To
date, CFT resection by ESD has not been described.
This is the first case report of a gastric calcifying
fibrous tumor being completely resected by ESD after
endoscopic ultrasonography.
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Core tip: Calcifying fibrous tumors (CFTs) rarely in
volve the gastrointestinal tract. Resection of CFT by
endoscopic submucosal dissection (ESD) has not been
reported. This is the first case report of a gastric calci
fying fibrous tumor being completely resected by ESD
after endoscopic ultrasonography.

Abstract
The World Health Organization describes calcifying
fibrous tumors (CFTs) as rare, benign lesions cha
racterized by hypocellular, densely hyalinized co
llagenization with lymphoplasmacytic infiltration.
These tumors rarely involve the gastrointestinal (GI)
tract. A routine endoscopic upper gastrointestinal
screen detected a 10-mm submucosal tumor (SMT)
in the lesser curvature of the lower corpus of the
stomach of an apparently healthy, 37-year-old woman
with no history of Helicobacter pylori infection. End oscopic ultrasonography (EUS) localized the in
ternally isoechoic, homogeneous SMT mainly within
the submucosa. Malignancy was ruled out using
endoscopic submucosal dissection (ESD). A pathological
examination confirmed complete resection of the SMT,
and defined a hypocellular, spindle-cell tumor with
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INTRODUCTION
Rosenthal originally identified benign, fibrous, calcifying
fibrous tumors (CFTs) in soft tissues of the extremities
in children[1]. These tumors comprised hyalinized fibrous
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Figure 1 Endoscopic ultrasonography findings of visualized submucosal tumor. A: Endoscopy shows 10-mm shows submucosal tumor (SMT) in lesser curvature of lower corpus of stomach; B: Narrow-band endoscopic imaging SMT covered by normal gastric mucosa; C: Endoscopic submucosal dissection (ESD) for SMT; D:
Stomach ulceration five days after ESD; E: Endoscopic ultrasonography (EUS) findings show internally isoechoic, homogeneous sub-mucosal tumor mainly localized
within second and third layers, whereas first and fourth layers are preserved; F: Acoustic shadowing of hyperechoic foci inside lesion is consistent with calcifications.
Fourth layer is obvious.

tissue interspersed with bland fibroblastic spindle cells,
scattered psammomatous, and/or dystrophic calcifications and variably prominent mononuclear inflammatory infiltrates. CFTs have recently been identified in the
mesentery and peritoneum[2-4], mediastinum[5], pleura[6],
lung[7], adrenal glands[8] and in the paratesticular and spermatic cord[4]. Although CFTs can involve various organ
systems, the gastrointestinal (GI) tract is rarely involved[9].
Calcifying fibrous submucosal tumors (SMTs) are difficult to differentiate from other SMTs such as small
lipomas, neuroendocrine and gastrointestinal stromal
tumors (GISTs) cell tumors. Only a few case reports have
described CFTs occurring in the stomach[9-11]. The CFTs
described in these reports were relatively large when
discovered and required surgical resection. Here, we describe a gastric CFT that was completely removed by endoscopic submucosal dissection (ESD) after a thorough
assessment by endoscopic ultrasonography (EUS).

diameter SMT with normal overlying mucosa in the lesser
curvature of the lower corpus of the stomach (Figure
1A and B). The mucosa of the whole stomach was normal without chronic gastritis. Mucosal biopsies of both
the middle portion and antrum of stomach confirmed
the absence of Helicobacter pylori infection. Computed
tomography (CT) did not detect any submucosal tumors
or abnormal findings in any other organs, and no swollen lymph nodes. EUS visualized the SMT mainly within
the second and third layers of the gastric wall, and the
first layer was preserved (Figure 1E). The homogeneous
tumor was internally isoechoic (Figure 1E). Hyperechoic
foci with acoustic shadowing within the mass were consistent with calcifications (Figure 1F). The fourth layer
of the gastric wall was obvious (Figure 1E and F), and
therefore, the SMT was considered not to have invaded
the muscularis propria. The endoscopy and EUS findings
indicated that the SMT was localized within the submucosal propria, but it was too small to perform fine needle
aspiration biopsy (FNA) under EUS. A biopsy specimen
obtained from SMT also did not include the tumor contents and a definitive pathological diagnosis of the tumor
could not be achieved. However, a precise diagnosis was
required to rule out malignancy. The patient refused to
undergo surgery, but consented to undergo endoscopic
treatment. To completely resect the SMT using only
endoscopic mucosal resection (EMR) was considered
very difficult. Therefore, SMT was removed by ESD and
not EMR to avoid SMT retention and comprehensively
diagnose the SMT (Figure 1C and D). Pathological as-

CASE REPORT
A routine health screen using upper gastrointestinal endoscopy revealed a submucosal tumor in a 37-year-old
apparently healthy woman with no known family history
of gastrointestinal disorders or malignant diseases. She
had no abdominal discomfort or stomach and intestinal
symptoms. Physical findings were unremarkable and all
initial biochemical and hematological parameters were
within normal limits. Narrow-band imaging endoscopy
(GIF-H260Z; Olympus, Tokyo, Japan) indicated a 10 mm
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Figure 2 Pathological findings of resected small mucosal tumor. A: Complete submucosal tumor resection was confirmed; B: Hypocellular, spindle-cell tumor
has densely hyalinized, collagenous matrix, scattered lymphoplasmacytic aggregates, some psammomatous foci and dystrophic calcification, Spindle-cells harbor no
mitotic activity or atypia; C: Positive immunohistochemical staining for vimentin. Original magnification × 10 (A), × 200 (B), × 100 (C).

sessment of the resected SMT (Figure 2A) revealed a
hypocellular, spindle-cell mass with a densely hyalinized,
collagenous matrix, scattered lymphoplasmacytic aggregates and a few foci comprising psammomatous and
dystrophic calcifications (Figure 2B). The spindle cells in
the tumor harbored no mitotic activity or atypia. Immunohistochemical staining was positive for vimentin (Figure
2C), but negative for CD117 (c-kit protein), CD34, desmin, smooth muscle actin (SMA) and S100. Therefore,
the histopathological findings concurred with a diagnosis
of a CFT.

heterotopic pancreas, lipomas, cystic lesions, lymphomas
and leiomyomas. Differentially diagnosing gastric mesenchymal tumors using only endoscopic imaging is also
challenging. Gastric CFTs include SMTs that are endoscopically difficult to differentiate from other SMTs such
as those described above, especially when they are very
small. Although EUS and EUS-guided FNA are considered useful for diagnosing SMTs, these modalities cannot
perfectly diagnose whole SMTs, when EUS findings are
non-specific, or when SMTs are too small to be treated
by FNA. The SMT was located in the second and third
layers of the gastric wall in our patient and it had the
same homogeneous, isoechoic features as the third layer.
These findings excluded GIST, leiomyoma, cystic lesion,
schwannoma, and lipoma from the differential diagnosis,
but a more precise diagnosis by EUS remained impossible. The findings indicated that the mass was most likely
a neuroendocrine cell tumor. However, the calcification
detected by EUS in the SMT is uncommon among neuroendocrine cell tumors. Moreover, it was only 10 mm in
diameter, which was too small to treat using EUS-guided
FNA. Since endoscopy and EUS could not conclude a
diagnosis, the SMT was resected by ESD.
Small mucosal tumors that are not diagnosed beforehand are always diagnosed by immunohistochemistry
after surgical resection when FNA is not performed.
Common SMTs are diagnosed as follows based on immunohistochemical positivity for CD117 (c-kit protein;
GIST), CD34 (almost all mesenchymal neoplasms),
smooth muscle actin (SMA), desmin (leiomyoma) and
S100 (schwannoma derived from nerves)[15]. The SMT in
our patient did not express any of these immunohistochemical markers, which is a characteristic of CFT. Almost all reported CFTs were quite large when they were
discovered, and thus to estimate the initial pathogenesis
of CFTs difficult. The CFT in our patient was extremely
small, and thus might represent the initial status of CFTs.
Therefore, further examination was required to analyze
this CFT in more detail.
A search of the Pub-Med database did not uncover
any reports describing complete resection of a CFT using
ESD. We completely resected an extremely small gastric

DISCUSSION
Rosenthal originally described CFTs as benign, soft, fibrous masses with psammoma bodies in two girls aged
2 and 11 years[1]. The histopathology of CFTs is that of
a heavily collagenized paucicellular fibrous lesion composed of bland spindled cells, scattered psammomatous
and/or dystrophic calcifications and variably prominent
mononuclear inflammatory infiltrates. Because they were
initially thought to represent a reactive process resulting
from abnormally healing tissue, CFTs were originally described as calcifying fibrous pseudotumors[12]. However,
later studies indicated that they are true neoplasms with
a tendency towards non-destructive local recurrence[4].
Later reports described finding CFTs in ubiquitous anatomical sites including the pleura[6], abdominal cavity and
peritoneum[3] and elsewhere[4,12]. The etiology and pathogenesis of CFTs remain unknown, although location,
immunohistochemical and pathological features suggest a
mesenchymal sub-mesothelial origin[3].
Small SMTs are usually asymptomatic and incidentally
detected during endoscopic or radiological examinations.
One retrospective study has suggested that the incidence
of gastric submucosal lesions is 0.36%[13]. Submucosal
tumors are very difficult to accurately diagnose by endoscopic or radiological means. The most common SMTs
of the alimentary tract are GISTs that originate from interstitial cells of Cajal[14,15]. Other differential diagnoses of
SMTs include fibromatosis, inflammatory myofibroblastic tumors, neuroendocrine cell tumors, schwannomas,
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CFT by ESD after the patient had undergone a detailed
examination using EUS. The calcification indicated by
EUS is considered a useful feature for detecting CFTs
and for narrowing down the differential diagnoses of
SMTs. We believe that this manuscript is the first report
to describe a calcified gastric CFT detected by EUS. The
size of this CFT might indicate the initial status of such
tumors, clarify one pathogenetic mechanism of development in the GI tract and provide an informative clue to
the pathogenesis and development of CFTs in general.
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Youngest case of an early gastric cancer after successful
eradication therapy
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No atrophic change or H. pylori infection was evident
histologically. This is the youngest patient ever reported
to have developed a node-positive early gastric cancer
after eradication of H. pylori .
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Core tip: Although, earlier eradication of Helicobacter
pylori (H. pylori ) is considered to be more effective for

prevention of gastric cancer by inhibiting the progression of mucosal atrophy, this youngest case developed
an invasive gastric cancer with nodal involvement. From
the viewpoint of the “point of no return” theory, future
research should focus on the appropriate time of life at
which to treat ideal candidates who would benefit from
preventive eradication therapy. At present, it appears
that cure of H. pylori infection still cannot prevent all
gastric cancers, clinical studies are needed to clarify
how to follow up patients after successful eradication
therapy.

Abstract
A 28-year-old woman visited our clinic with a chief
complaint of epigastralgia. She had received successful Helicobacter pylori (H. pylori ) eradication therapy 5
years before. We repeated esophagogastroduodenoscopy, and a discolored depressed area with reddish spots
and converging folds, 20 mm in size, was detected. No
atrophic change including intestinal metaplasia or nodular gastritis was seen endoscopically. Two endoscopic
biopsies revealed undifferentiated adenocarcinoma.
13
No H. pylori was found, and the C-urea breath test
was also negative. Abdominal computed tomography
demonstrated no nodal involvement, distant metastasis or fluid collection. She underwent a laparoscopyassisted distal gastrectomy. Histologically, the resected
specimen revealed an early undifferentiated gastric
cancer that had invaded deeply into the submucosal
layer. Nodal involvement was histologically confirmed.
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INTRODUCTION
Helicobacter pylori (H. pylori) infection plays an important
role in the development of gastric cancer. Therefore, H.
pylori eradication is considered an important approach for
prevention of gastric cancer. H. pylori infection has been
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shown to induce gastric adenocarcinoma in animal models[1,2]. Furthermore, a number of studies in humans have
demonstrated that H. pylori eradication has the potential
to prevent gastric cancer[3-7]. Unfortunately, however,
gastric cancers can still arise after H. pylori eradication
therapy[8]. We herein report a case of diffuse-type early
gastric cancer that developed in a young woman 5 years
after successful H. pylori eradication.

A

CASE REPORT
A 28-year-old woman visited our clinic with a chief
complaint of epigastralgia that had lasted for 10 d. She
had undergone esophagogastroduodenoscopy (EGD) at
another outpatient clinic because of epigastralgia 5 years
previously. At that time, she had received successful H.
pylori eradication therapy, as histologic examination of
the endoscopic biopsy specimen had revealed H. pylori
positivity. Her family history included a hepatocellular carcinoma in her father at the age of 31-year-old, a
gastric cancer in her grandmother at the age of 67-yearold, and an esophageal squamous cell carcinoma in her
grandfather at the age of 76-year-old. We repeated EGD
at our clinic for further investigation, and a depressed
area, 20 mm in size, was detected at the anterior wall in
the greater curvature of the gastric body (Figure 1). The
depressed area was discolored with a reddish spot, and
converging folds were also evident endoscopically. The
endoscopic diagnosis was early-stage undifferentiated
adenocarcinoma (submucosal invasive carcinoma). No
atrophic change including intestinal metaplasia or nodular
gastritis was seen during the first and second endoscopy
examinations. Two endoscopic biopsies were performed
for histological evaluation, and the specimens revealed
undifferentiated adenocarcinoma. However, no H. pylori
was found, and the 13C-urea breath test was also negative. Abdominal computed tomography demonstrated
no nodal involvement, distant metastasis or fluid collection suggestive of ascites. A final clinical diagnosis
of localized early gastric cancer with undifferentiated
histology was established, and the patient was sent for
surgical treatment. She underwent a laparoscopy-assisted
distal gastrectomy with D2 dissection of lymph nodes.
Histologically, the resected specimen revealed an early
undifferentiated gastric cancer that had invaded deeply
into the submucosal layer, and marked lymphatic permeation (Figures 2, 3). Nodal involvement was histologically
confirmed in one out of 24 dissected lymph nodes. No
atrophic change or H. pylori infection was evident histologically. The pathological staging was T1bN1M0 (stage
IB) according to the TNM classification. The postoperative course was uneventful, and no recurrence of gastric
cancer was recognized thereafter.

B

Figure 1 Endoscopic views. A: Conventional endoscopy before dye spraying
showed a depressed area, 20 mm in size, was detected at the anterior wall in
the greater curvature of the gastric body. The depressed area was discolored
with a reddish spot, and converging folds were also evident endoscopically; B:
Chromoendoscopy after 0.4% indigo-carmine dye spraying better defined the
depressed area.

Figure 2 Surgical specimens obtained by a laparoscopy-assisted distal
gastrectomy revealed an depressed cancer with fold convergence (white
arrow).

tric cancer after eradication of H. pylori. Until now, most
reported patients developing gastric cancer after H. pylori
eradication therapy have been 50 years old or more[8,9].
Characteristically, such gastric cancers have been discovered at an advanced stage significantly less frequently in
Japanese patients than in patients elsewhere[8]. Most of
the Japanese cases were detected at an early stage, had a
depressed form, and showed an intestinal-type dominant
histology[8,9]. The risk factors for gastric cancer after H.

DISCUSSION
To our knowledge, the present patient is the youngest
ever reported to have developed a node-positive early gas-
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longer be prevented by H. pylori eradication), future clinical research should focus on the appropriate time of life
at which to treat ideal candidates who would benefit from
preventive eradication therapy. At the present time, however, it appears that cure of H. pylori infection still cannot
prevent the development of gastric cancer in all patients.
More data such as the optimal interval for surveillance
endoscopy are needed for patients even after successful
eradication of H. pylori.
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DIGESTIVE SYSTEM DISEASES
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Core tip: Endoscopic treatment for duodenal carcinoids
is generally recommended less than 10 mm in diameter.
Although a few reports have described endoscopic resection of duodenal carcinoids, there are no published
studies on endoscopic mucosal resection with circumferential mucosal incision (EMR-CMI). We performed
EMR-CMI for 5 cases of duodenal carcinoids in the
duodenal bulb. The mean tumor diameter was 4.6 mm.
Although all of the tumors were located in the submucosa, R0 resection was performed without complication
in each case. EMR-CMI may thus be a safe and effective treatment for duodenal carcinoids less than 10 mm
in diameter.
Original sources: Otaki Y, Homma K, Nawata Y, Imaizumi K,
Arai S. Endoscopic mucosal resection with circumferential mucosal incision of duodenal carcinoid tumors. World J Gastrointest
Endosc 2013; 5(4): 197-200 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v5/i4/197.htm DOI: http://dx.doi.
org/10.4253/wjge.v5.i4.197

Abstract
Duodenal carcinoids are a rare form of neuroendocrine
tumors, and tend to invade the submucosa during the
early stage. Endoscopic treatment is generally recommended for duodenal carcinoids less than 10 mm in diameter. Although a few reports have described the use
of endoscopic resection of duodenal carcinoids, there
are no published studies on endoscopic mucosal resection with circumferential mucosal incision (EMR-CMI).
We performed EMR-CMI for 5 cases of duodenal carcinoids in the duodenal bulb. The mean tumor diameter
was 4.6 ± 1.8 mm. Although all of the tumors were
located in the submucosa, R0 resection was performed
without complication in each case. EMR-CMI may thus
be a safe and effective treatment for duodenal carcinoids less than 10 mm in diameter.

INTRODUCTION
Carcinoid tumors are a rare neuroendocrine malignancies
that are most frequently found in the gastrointestinal
(GI) tract[1]. Duodenal carcinoids account for 2%-5%
of GI carcinoid tumors, and usually present as solitary
small lesions confined to the duodenal submucosa[2,3].
Endoscopic treatment is generally recommended for
duodenal carcinoids less than 10 mm as it is associated
with a low frequency of lymph node invasion and distant metastases[3-5]. A few reports have described the use
of endoscopic resection for the treatment of duodenal
carcinoids. However, to our knowledge, no studies have
been published to date on endoscopic mucosal resection
with circumferential mucosal incision (EMR-CMI) for
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these tumors. In this study, we described our experience
of EMR-CMI for the treatment of 5 cases of duodenal
carcinoids.

1A). EUS revealed a hypoechoic mass measuring 3 mm
in diameter, originating from the submucosal layer (Figure
1B). Abdominal CT revealed no lymph-node invasion
or distant metastases. After local injection of hyaluronic
acid solution with epinephrine and an indigocarmine dye
to the submucosa around the lesion, a circumferential
incision was performed using a SB knife Jr (Figure 2A).
En bloc resection was then performed by using a standard
polypectomy technique with K-snare (Figure 2B and C).
The mucosal defect was closed with endoscopic clippings, and the entire procedure was completed in 26 min.
A negative surgical margin was confirmed histologically
(Figure 3).

CASE REPORT
Between December 2006 and September 2012, 5 patients
(4 men and 1 woman) with a duodenal carcinoid tumor
underwent EMR-CMI at Nihonkai General Hospital.
All patients were asymptomatic, and the tumors were
incidentally detected during a screening esophago-gastroduodenoscopy (EGD). All procedures were performed
by a single endoscopist (Homma K), and all patients were
examined by endoscopic ultrasonography (EUS) and abdominal computed tomography (CT) before EMR-CMI.
The diagnosis of carcinoid tumor was confirmed by an
endoscopic forceps biopsy. Indications for treatment
by EMR-CMI were a tumor of diameter 10 mm or less
that was confined to the submucosal layer with a clear
separation between the tumor and the muscularis propria
layer, as assessed by a 20-MHz EUS microprobe (UM2R,
Olympus, Tokyo, Japan), and no lymph node invasion or
distant metastases on abdominal CT.
After obtaining informed consent from the patient,
EMR-CMI was performed under moderate sedation with
a combination of pentazocine and flunitrazepam. A single-channel upper GI endoscope with a water-jet system
(GIF-Q260J, Olympus) was used. The procedure began
with a submucosal injection of hyaluronic acid solution
(Mucoup, Johnson and Johnson, Japan) with a 0.1 mL
mixture of 0.1% epinephrine and 0.4% indigocarmine
dye in order to maintain prolonged elevation and good
visibility. A circumferential mucosal incision was performed using a SB knife Jr (Sumitomo Bakelite, Tokyo,
Japan) or Mantis Hook (Pentax, Tokyo, Japan), and an additional submucosal injection of hyaluronic acid solution
was given beneath the lesion. The adequately raised lesion
was then ensnared using a snare (B wave; Zeon Medical,
Tokyo, Japan or K-snare; Pentax) in the same manner as
the standard polypectomy technique. After EMR-CMI,
the mucosal wound was closed with endoscopic clippings
as much as possible in order to prevent postoperative
bleeding and delayed perforation. To evaluate local recurrence at the resection site, periodic follow-up EGD was
performed for all patients. The average age at the time of
diagnosis was 64.2 ± 10.2 years (range 47-74 years). The
tumors were located in the submucosa within the duodenal bulb in all cases, and the mean tumor size was 4.6 ±
1.8 mm (range 3-8 mm). En bloc resection was performed
for all patients, and no complications were observed. The
average resection time was 19.4 ± 3.6 min (Table 1) and
the subsequent postoperative hospitalization period was
5 d in all patients. The median follow-up period was 13 ±
8.8 mo (range 2-29 mo).
In this study, we described one of the cases in greater
detail in order to illustrate the typical endoscopic and histological findings associated with these tumors (Case 1).
A 74-year-old woman presented with a carcinoid tumor
located in the anterior wall of the duodenal bulb (Figure

WCCR|www.wjgnet.com

DISCUSSION
Duodenal carcinoids are generally considered to be indolent tumors, but because of rarity, their natural history has
not been adequately described to date[6]. The metastatic
potential of duodenal carcinoids is closely dependent on
the size of the tumor. In a series of 99 duodenal carcinoids, Burke et al[3] reported that the mean tumor diameter
was 18 mm (range 2-50 mm) and that metastasis was
presented in 21% of the cases. None of the patients with
tumors less than 10 mm in diameter developed metastatic
disease during a mean follow-up period of 65 mo. Zyromski et al[6] also reported that 24 patients with duodenal
carcinoid tumors less than 20 mm remained disease free
after local excision during a mean follow-up of 46 mo. In
another author described 14% of 201 patients with duodenal carcinoids less than 10 mm in diameter developed
metastases, whereas this increased to 47% for patients
with tumor diameters between 21 and 50 mm[7].
In addition to the tumor size, involvement of the
muscularis propria and the presence of mitotic figures
have also been proposed as possible risk factors for metastases in duodenal carcinoids[3]. Therefore, the accurate
assessment of invasion depth is important for a successful
treatment outcome. EUS has been reported to be an appropriate method for assessing carcinoid tumors including duodenal lesions[8-10]. In a series of 36 GI carcinoid
tumors including 7 duodenal lesions evaluated by EUS,
Yoshikane et al[8] reported that the tumors were generally
visualized as hypoechoic and homogenous lesions, and the
accuracy of determining the depth of invasion was 75%.
Furthermore, when limiting this assessment to the lesions
detectable on EUS, the accuracy was as high as 90%. In
the present study, all cases were detectable on EUS and
the accuracy of determining the depth of invasion was
100%, despite the relatively small number of cases.
European guidelines recommended that duodenal carcinoids less than 10 mm in diameter that are confined to
the submucosa as seen on EUS should be treated by endoscopy in the absence of apparent lymph node invasion
and distant metastases[5]. However, the appropriate treatment for duodenal carcinoids larger than 10 mm is still
controversial. Endoscopic treatment might be considered
in patients with a high risk of perioperative complications
because of old age or advanced comorbidity. If endos-
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Table 1 Characteristics of five patients with a duodenal carcinoid tumor
No.
1
2
3
4
5

Age (yr)

Sex

Site

Size (mm)

Depth

Time (min)

En bloc resection

Complication

74
67
47
74
59

F
M
M
M
M

Bulb, anterior
Bulb, anterior
Bulb, anterior
Bulb, anterior
Bulb, anterior

3
4
5
3
8

Sm
Sm
Sm
Sm
Sm

20
15
21
25
16

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

F: Female; M: Male; Sm: Submucosa.

A

B

Figure 1 Endoscopic and endoscopic ultrasonography findings. A: Endoscopic image showing an elevated lesion in the anterior wall of duodenal bulb; B: Endoscopic ultrasonography image of the lesion, a 3 mm hypoechoic mass lesion that was located in the submucosal layer.

A

B

C

Figure 2 Endoscopic image showing the endoscopic mucosal resection with circumferential mucosal incision procedures. A-C: The entire lesion was removed en bloc.

A

B

Figure 3 Histopathologic assessment of the resected specimen. A: Macroscopic view of the resected specimen; B: Well-differentiated neuroendocrine tumor was
confined to the submucosa (hematoxylin and eosin, original magnification × 20).
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copy is deemed unsuitable, laparoscopic techniques could
be a suitable alternative[11].
Several endoscopic approaches have been reported
for the treatment of carcinoid tumors. Endoscopic resection of carcinoid tumors with polypectomy or strip
biopsy with grasping forceps is sometimes associated
with margin involvement and crush injury of the resected
specimens[12-14]. EMR with band ligation, which is clinically
accepted for R0 resection method for carcinoid tumors in
the rectum, has been scarcely reported in the duodenal lesions, and its safety profile for the treatment of duodenal
carcinoids is unknown[15,16]. We believe that duodenal wall
is thin, and band ligation of duodenal wall has a potential
risk of muscular involvement. Endoscopic submucosal
dissection, which is an emerging technique for the treatment of superficial GI lesion, has high perforation rates
for the treatment of duodenal carcinoids (Suzuki et al[17];
2/3 perforations, Matsumoto et al[18]; 2/5 perforations).
Meanwhile, EMR-CMI was originally introduced as a preferred technique for large colonic lesions by Moss et al[19].
They reported that EMR-CMI resulted in deeper submucosal resections histologically compared to conventional
EMR, which would be a preferred feature for the resection of duodenal carcinoids originating from the submucosa. In the present study, in which the tumors originated
from the submucosa, R0 resection was successfully completed in all of the cases without any complications. We
believe that adequate injection of hyaluronic acid solution
into the submucosa and careful mucosal incision using a
scissor-type knife was key to perform EMR-CMI safely.
The average resection time, of nearly 20 min, was considered to be a safe even for older patients.
In conclusion, EMR-CMI may be a safe and effective
approach for the treatment of duodenal carcinoids less
than 10 mm in diameter in the absence of lymph node
invasion or distant metastases. We hope that further clinical studies will help to verify these findings.
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Mucosal-incision assisted biopsy for suspected gastric
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MIAB) in remaining 4 patients, three of whom had
gastric submucosal tumor with extraluminal growth
patterns. Although endoscopic ultrasound and fine
needle aspiration is the gold standard for obtaining tissue specimens for histological and cytological analysis
of suspected gastric GISTs, MIAB can be used as an
alternative method for obtaining biopsy specimens of
lesions with an intraluminal growth pattern.
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INTRODUCTION
Gastric submucosal tumors (SMTs) are a wide range of
diverse conditions including neoplastic lesions such as
gastrointestinal stromal tumor (GIST), leiomyoma, leiomyosarcoma, schwannoma, granular cell tumor and nonneoplastic lesions such as inflammatory fibroid polyp,
gastric varices, heterotopic pancreas and heterotopic
gastric mucosa[1,2]. Endoscopic ultrasonography (EUS) is
one of the most useful modalities for diagnosing gastric
SMTs[3,4]. However, it is usually not possible to differentiate GIST from benign conditions such as leiomyoma or
schwannoma by EUS. Tissue sampling is necessary for
definitive diagnosis of GIST. Endoscopic ultrasound-

Abstract
To evaluate the diagnostic yield of the procedure, mucosal-incision assisted biopsy (MIAB), for the histological diagnosis of gastric gastrointestinal stromal tumor
(GIST), we performed a retrospective review of the 27
patients with suspected gastric GIST who underwent
MIAB in our hospitals. Tissue samples obtained by
MIAB were sufficient to make a histological diagnosis
(diagnostic MIAB) in 23 out of the 27 patients, where
the lesions had intraluminal growth patterns. Alternatively, the samples were insufficient (non-diagnostic
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guided fine-needle aspiration (EUS-FNA) has been developed for tissue sampling of suspected GIST and is
generally accepted to be a very useful for the diagnosis
of this lesion[5]. When considering the diagnostic yield
of EUS-FNA for suspected gastric GIST, it is important
to evaluate whether the samples obtained are adequate
for both cytological and histological analysis, as immunohistological analysis is indispensable for a definitive
diagnosis. In general, the success rate of EUS-FNA for
tissue sampling for cytology has been reported to be relatively high (83%), but the success rate for histology does
not seem to be satisfactory (62%)[6]. Therefore, there has
been an interest in exploring an alternative modality for
tissue sampling in suspected GIST.
Endoscopic submucosal dissection (ESD) has been
developed as an advanced endoscopic therapy for superficial gastric neoplasms[7] and ESD has rapidly become
widely used. In this situation we have become interested
in using ESD-associated techniques for tissue sampling
of suspected GIST instead of using EUS-FNA. More
recently, Lee et al[8] has shown the cases where the ESDassociated technique was useful for tissue sampling of
suspected GISTs. It remains, however, to be determined
whether the ESD-associated technique would be suitable
for tissue sampling of any of suspected GISTs. Although
an official term for this procedure has yet to be determined, we have named it mucosal-incision assisted biopsy
(MIAB). We reviewed 27 cases with gastric SMTs in
which MIAB was performed to obtain biopsy specimens.
In the present study, we have shown that MIAB can be as
an alternative diagnostic modality for tissue sampling of
suspected GISTs when the lesions have an intraluminal
growth pattern. MIAB may be contraindicated in suspected gastric GISTs with an extraluminal growth pattern.

incision. Several biopsy specimens were taken under direct vision using conventional biopsy forceps. The mucosal incisions were then closed with endoclips to prevent
post-procedure complications including bleeding and/or
perforation. The biopsy samples obtained by MIAB were
fixed in formalin solution and stained with hematoxylin
and eosin (HE). If applicable, specimens underwent
immunohistochemical analysis. Applicable data were expressed as the mean ± SE.
Characteristics of patients who underwent MIAB
Individual patient characteristics are shown in Table 1
and a summary is shown in Table 2. Fourteen females
and 13 males were included in the study, with a mean age
of 58.9 ± 2.4 years. Gastric SMT lesions were 10-36 mm
in diameter with a mean diameter of 21.2 ± 1.0 mm. In
23 of the 27 patients, tissue samples obtained by MIAB
were sufficient to make a histological diagnosis (diagnostic
MIAB). We diagnosed GIST in 16 patients, leiomyoma
in 4 patients, aberrant pancreas in one patient, inflammatory granuloma in one patient, and glomus tumor in one
patient. In 23 patients with diagnostic MIAB, all of the
lesions had intraluminal growth patterns. Fourteen of
sixteen patients underwent surgical resection based on a
preoperative diagnosis of GIST; the other patients (Cases
5 and 15) did not accept surgical resection and is currently under close follow-up. The post-operative pathological
findings in all fourteen cases of GIST were identical to
those obtained with MIAB, including findings on HE
staining and immunohistochemical analysis. On the other
hand, four patients (Cases 17, 25-27) resulted in nondiagnostic MIAB. In three of them, the SMT lesions had
extraluminal growth patterns. In one patient with non-diagnostic MIAB (Case 17), the samples obtained by MIAB
suggested a spindle cell tumor on HE staining. We could
not obtain the further pathological diagnosis. In this case,
since the lesion was growing rapidly and suspected to be
a GIST, a surgical resection was performed. As a result,
the final pathological diagnosis after surgery was a GIST
(Table 1). The mean procedure time was 32.0 ± 2.4 min
and no procedure-related complications (including uncontrolled bleeding or perforation) were observed. We
present two representative cases below.

CASE REPORT
We undertook a retrospective review of the 27 patients
with gastric SMTs who underwent MIAB in our hospitals
between May 2005 and August 2011 in order to distinguish GIST from benign causes of SMT. An extraluminal
growth pattern was defined as growth in an extraluminal
direction with little intraluminal growth. An intraluminal
growth pattern was defined as growth in an intraluminal direction, regardless of any extraluminal growth.
Informed consent was obtained from all patients before
MIAB was undertaken. MIAB was performed as follows;
In brief, a mucosal incision line was chosen which was
usually not directly over the lesion, for easier closure with
endoclips after the biopsy. Saline with 0.001% epinephrine was injected into the submucosa at the chosen incision line. A mucosal incision was made in the same way
as the circumferential mucosal incision is made for ESD,
using electrosurgical knives such as the flush knife or
needle knife, followed by careful submucosal dissection
until a portion of the SMT was exposed. When a single
mucosal incision did not provide satisfactory exposure,
an second incision was made perpendicular to the first

WCCR|www.wjgnet.com

Case 1
A 70-year-old man was referred to our hospital for evaluation of a suspected gastric SMT. EGD revealed a solid,
round, protruding lesion covered with normal mucosa,
measuring about 20 mm in diameter, at the middle of the
lesser curvature of the body of the stomach (Figure 1A).
EUS with a miniature probe showed a hypoechoic mass
was observed, which originated from the 4th layer (muscularis propria) (Figure 1B), confirming that the lesion was
an SMT. The lesion was thought to be a gastrointestinal
mesenchymal tumor (GIMT) such as a GIST, leiomyoma
or schwannoma. EUS findings showed an intraluminal
growth pattern. MIAB was performed to obtain biopsy
samples for histological diagnosis. Two mucosal incision
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Table 1 Characteristics of the patients with submucosal tumor who underwent mucosal-incision assisted biopsy
Case
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Age

Sex

Location of SMT

Size (mm)

Growth pattern

Diagnosis by MIAB

Post-operativediagnosis

70
60
55
73
72
69
72
53
79
66
66
39
58
24
60
57
40
55
36
62
57
50
63
57
66
71
61

M
M
F
M
F
F
F
M
F
F
F
M
M
M
F
M
F
M
F
F
F
M
M
M
M
F
F

Body, LC
Body, LC
Angulus, LC
Body, LC
Body, LC
Fundus
Body, LC
Body, PW
Body, GC
Angulus, GC
Body, PW
Body, PW
Body, GC
Cardia, AW
Body, PW
Body, PW
Body, PW
Cardia, LC
Cardia, LC
Cardia, LC
Body, LC
Antrum, AW
Body, LC
Body, GC
Body, GC
Body, LC
Antrum, GC

21
20
36
26
20
19
23
23
24
22
25
15
20
30
10
20
30
23
19
25
15
20
20
20
15
15
17

Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Intraluminal
Extraluminal
Extraluminal
Extraluminal

GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
IS
Leiomyoma
Leiomyoma
Leiomyoma
Leiomyoma
Glomus tumor
Aberrant pancreas
Inflammatory change
IS
IS
IS

GIST
GIST
GIST
GIST
Not applicable
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
GIST
Not applicable
GIST
GIST
Not applicable
Not applicable
Not applicable
Not applicable
Glomus tumor
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

IS: Insufficient samples for diagnosis; GIST: Gastrointestinal stromal tumor; MIAB: Mucosal-incision assisted biopsy; SMT: Submucosal tumor; PW: Posterior wall; LC: Lesser curvature; GC: Greater curvature; M: Male; F: Female.

sis of GIST. The patient underwent surgical resection of
the lesion. The final pathological diagnosis after surgery
was GIST with a 21 mm diameter and mitotic index less
than 5/50 HPFs, indicating a very low risk GIST according to Miettinen et al[9] (Figure 1F).

Table 2 Summary of the cases which underwent mucosalincision assisted biopsy
Age
Sex
Location of SMT

Size of the lesion (mm)
Growth pattern
Diagnosis by MIAB

58.9 ± 2.4 (27)
Female (13)/male (14)
Fundus (1)
Cardia (4)
Body (18)
Angulus (2)
Antrum (2)
21.2 ± 1.0 (27)
Intraluminal (24)
Extraluminal (3)
GIST (16)
Leiomyoma (4)
Aberrant pancreas (1)
Inflammatory changes (1)
Glomus tumor (1)
Not diagnosed (4)

Case 25
A 66-year-old man was referred to our hospital for evaluation of a suspected gastric SMT at the greater curvature
of the lower body. EGD did not initially reveal any lesion
(Figure 2A), but an SMT-like lesion was detected later
during the examination (Figure 2B). As we were unable
to detect the lesion by EUS with a miniature prove, conventional EUS was undertaken, revealing a hypoechoic,
oval mass originating from the 4th layer (Figure 2C) which
was suggestive of a GIMT such as a GIST, leiomyoma or
schwannoma. The lesion had an extraluminal growth pattern. MIAB was undertaken to obtain biopsy specimens
for a histological diagnosis. In this case we were unable to
expose the lesion clearly due to risk of perforation (Figure 2D and E). The lesion appeared to be covered with
normal smooth muscle of the muscularis propria. Some
tissue samples were obtained, followed by closure of the
incision with endoclips (Figure 2F). Pathological examination of the biopsy specimens with HE staining showed
fascicles of smooth muscle cells accompanied by small
fragments of spindle-shaped cells. Immunohistochemical analysis showed that the spindle-shaped cells were
probably positive for c-Kit and CD34. These findings

GIST: Gastrointestinal stromal tumor; MIAB: Mucosal-incision assisted
biopsy; SMT: Submucosal tumor.

lines were made perpendicular to each other to expose
the surface of the SMT (Figure 1C) and tissue samples
were successfully obtained (Figure 1D), followed by
closure of the mucosal incisions with endoclips (Figure
1E). Pathological examination of the biopsy specimens
showed a spindle cell mesenchymal tumor with abundant
hyalinized fibrous stroma on HE staining. Immunohistochemical analysis was positive for c-Kit and CD34 and
negative for desmin, which enabled us to make a diagno-
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A

B

C

D

E

F

c-Kit

CD34

Desmin

Figure 1 Case 1 of gastrointestinal stromal tumor which underwent mucosal incision assisted biopsy. A: Endoscopic image of the lesion. The lesion was
covered by normal mucosa with a bridging fold; B: Endoscopic ultrasonography imaging of the lesion with a miniature probe. The lesion was located in the 4th layer
(muscularis propria); C: Two mucosal incisions were made to expose a portion of the lesion; D: Tissue samples were obtained using biopsy forceps; E: Closure of the
mucosal incisions with endoclips; F: Pathological examination of the biopsied specimen. Immunohistochemical analysis showed that the lesion was positive for c-Kit
and CD34 and negative for desmin. The biopsy samples also contained normal smooth muscle tissue, which was negative for c-Kit and CD34 and positive for desmin.

were suggestive of GIST, but not conclusive. In this case,
MIAB was considered a non-diagnostic procedure.

be contraindicated in suspected gastric GISTs with an
extraluminal growth pattern[10,11].
EUS-FNA has been developed for tissue sampling
and analysis of suspected GIST and plays an important
role in making a histological diagnosis of this lesion[5].
Even though EUS-FNA has become the gold standard
for obtaining biopsy samples for cytological and histological analysis of suspected gastric GIST, the procedure
does not seem satisfactory. Mekky et al[6] recently reported the diagnostic yield from EUS-FNA for a total of
141 patients with gastric SMTs. They reported adequate
samples in 117 of 141 cases (83%). In 29 cases of the
117 cases, however, the samples were sufficient for suggestion of a diagnosis based on cytological examination,
but were inadequate for immunohistochemical analysis.
Adequate samples for histological diagnosis were there-

DISCUSSION
In the present study, we retrospectively reviewed 27 cases
with suspected GIST, in which MIAB was undertaken to
obtain tissue samples for histological diagnosis. A definitive histological diagnosis was obtained in 23 of the 27
patients (85.2 %) who had gastric SMTs with intraluminal growth pattern. MIAB resulted in insufficient tissue
sampling in the other four patients. In three of them, the
SMT lesions had extraluminal growth patterns. We have
shown that MIAB can be as an alternative diagnostic modality for tissue sampling of suspected GISTs when the
lesions have an intraluminal growth pattern. MIAB may
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A

B

C

D

E

F

Figure 2 Case 25 of submucosal tumor with an extraluminal growth pattern in which mucosal incision assisted biopsy was non-diagnostic. A: No submucosal tumor (SMT)-like lesion was initially detected; B: Later during the procedure, the SMT-like lesion was detectable; C: Conventional endoscopic ultrasonography
showed that the lesion was located in the 4th layer (muscularis propria) and had an extraluminal growth pattern; D, E: Due to the risk of perforation, the lesion could
not be clearly exposed. The lesion appeared to be covered with the normal smooth muscle of the muscularis propria; F: Closure of the mucosal incision with endoclips. Pathological examination of the biopsy samples suggested gastrointestinal stromal tumor, but was not conclusive.

fore obtained in only 88 of 141 cases (62%). Since immunohistochemical analysis is indispensable for a definitive
diagnosis of GIST, the diagnostic yield of EUS-FNA for
suspected GIST was not satisfactory. Therefore, there has
been an interest in developing an alternative modality for
tissue sampling of suspected GIST. Reasonably, we have
become interested in using ESD-associated techniques
for tissue sampling of suspected GIST instead of using
EUS-FNA as recently shown by Lee et al[8].
MIAB has the following advantages over EUS-FNA.
First, MIAB would be less costly than EUS-FNA. Although both ESD and EUS-FNA require a high skill
level, ESD only needs an electrosurgical generator and
electrosurgical knives (such as the flush knife, insulationtipped electrosurgical knife, or grasping-type scissors
forceps[12], and does not need expensive equipment such

WCCR|www.wjgnet.com

as the linear echoendoscopy used for EUS-FNA. Second,
on-site cytologists are not required for MIAB, whereas
they need to be scheduled for successful EUS-FNA.
Third, when the gastric SMT proves to be a GIST, tissue
samples obtained by MIAB are large enough for pathologists to calculate or estimate the Ki-67 labeling index,
which gives information about the relative risk of malignant behavior. Calculation of the Ki-67 labeling index is
not possible with EUS-FNA biopsy samples. It is very
advantageous to have an indication of the risk of malignant behavior of a GIST before surgical resection.
There are, however, some disadvantages and limitations to MIAB. First, MIAB does not seem to be appropriate for tissue sampling of gastric SMTs with an
extraluminal growth pattern. In our study, MIAB was
non-diagnostic in cases 25-27 in which the gastric SMTs
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had an extraluminal growth pattern. In contrast, EUSFNA is generally considered to be useful for obtaining
tissue samples of gastric SMTs regardless of growth patterns. Other possible disadvantages are procedure-related
complications including bleeding and perforation. MIAB
may have a higher rate of procedure-related bleeding
than EUS-FNA, but all bleeding was easily controlled by
endoscopic hemostatic procedures in our cases. No perforation occurred in our cases, but extra care should be
taken to prevent perforation in cases with an extraluminal growth pattern. It is not known whether procedurerelated dissemination will be a possible late complication,
but this has not been reported to date. It is important to
close the mucosal incisions appropriately with endoclips
after tissue sampling to prevent post-procedure complications.
In conclusion, although it is generally accepted that
EUS-FNA is the gold standard for obtaining biopsies for
histological and cytological analysis of suspected gastric
GIST, MIAB may be chosen as an alternative diagnostic
modality only when the lesion has an intraluminal growth
pattern. Further studies will be required to further assess
MIAB, including randomized controlled trials to compare
MIAB with EUS-FNA.
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DIGESTIVE SYSTEM DISEASES

DOG1 is useful for diagnosis of KIT-negative
gastrointestinal stromal tumor of stomach
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Mizutomo Azuma, Akira Naruke, Myunguchul Kim, Wasaburo Koizumi, Tetsuo Mikami
positive immunohistochemical staining for DOG1 in a
patient who presented with severe anemia. Our findings suggest that immunohistochemical staining for
DOG1, in addition to gene analysis, is useful for the
diagnosis of KIT-negative tumors that are suspected
to be GISTs.
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Core tip: We describe our experience with a rare case
of a KIT-negative gastrointestinal stromal tumor (GIST)
of the stomach that was diagnosed by positive immunohistochemical staining for Discovered on GIST-1
(DOG1) in a patient who presented with severe anemia. Our findings suggest that immunohistochemical
staining for DOG1, in addition to gene analysis, is useful for the diagnosis of KIT-negative tumors that are
suspected to be GISTs.

Abstract
Approximately 80%-95% of gastrointestinal stromal
tumors (GISTs) show positive staining for KIT, while
the other 5%-20% show negative staining. If the
tumor is negative for KIT, but is positive for CD34, a
histological diagnosis is possible. However, if the tumor is negative for KIT, CD34, S-100, and SMA, a definitive diagnosis is often challenging. Recently, Discovered on GIST-1 (DOG1) has received considerable
attention as a useful molecule for the diagnosis of
GIST. DOG1, a membrane channel protein, is known
to be overexpressed in GIST. Because the sensitivity and specificity of DOG1 are higher than those of
KIT, positive staining for DOG1 has been reported,
even in KIT-negative GISTs. KIT-negative GISTs most
commonly arise in the stomach and are mainly characterized by epithelioid features histologically. We
describe our experience with a rare case of a KITnegative GIST of the stomach that was diagnosed by
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INTRODUCTION
A gastrointestinal stromal tumor (GIST) is a mesenchymal tumor derived from the mesoderm that arises in the
gastrointestinal tract. The estimated incidence is 2 cases
per 100000 people per year. The most common age at
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Figure 1 Findings on upper gastrointestinal endoscopy. A submucosal
tumor accompanied by an ulcer with an adherent clot was found in the superior
portion of the anterior wall of the gastric antrum.

Figure 2 Findings on upper endoscopic ultrasonography. A homogeneous,
hypoechoic, well-demarcated mass, approximately 4 cm in diameter with a flat
border, arising from the fourth layer of the gastric wall.

diagnosis is 50-60 years. KIT protein is characteristically expressed by immunohistochemical staining. Gainof-function mutations of the c-kit gene (approximately
90%) or the platelet-derived growth factor receptor alpha (PDGFRA) gene (approximately 5%) are the major
causes of GISTs[1]. Immunohistochemical staining and
gene analysis are considered useful for diagnosis, but if
the tumor is negative for KIT, CD34, S-100, and smooth
muscle actin (SMA), a definitive diagnosis is often challenging. We describe our experience with a patient in
whom immunohistochemical staining for Discovered on
GIST-1 (DOG1) enabled the diagnosis of a KIT-negative
GIST[2].

trectomy was performed. On macroscopic examination,
the surgically resected specimen showed no evidence of
bleeding or necrosis. The tumor measured 45 mm in diameter, and the resection margins were tumor negative.
Histopathological examination showed that the tumor
consisted of mixed components, including diffuse proliferations of spindle cells with eosinophilic cytoplasm, as
well as epithelioid cells in some regions. One mitosis was
found per 50 high-power fields, and the MIB-1 index was
3%. Immunohistochemical staining was negative for KIT,
CD34, S-100, and SMA, but it was positive for vimentin and DOG1, a membrane channel protein (Figure 3).
The tissue specimen obtained by EUS-FNA also stained
positively for DOG1 (Figure 4). Genetic analysis showed
a mutation in exon 18 (D842V) of the PDGFRA gene,
with no mutation in the c-kit gene. On the basis of these
results, a KIT-negative GIST with low risk according to
Fletcher’s classification[6], and very low risk according to
Miettinen’s classification, was diagnosed[7]. The patient
recovered uneventfully after surgery. As of 3 years after
surgery, the patient has been followed up on an outpatient
basis and remains free of metastasis and recurrence.

CASE REPORT
A 60-year-old man was referred to the Department of
Gastroenterology of our hospital because of wooziness,
shortness of breath on effort, and tarry stools. A blood
test showed that the hemoglobin level was 3.6 g/dL, indicating severe anemia. Upper gastrointestinal endoscopy
disclosed a submucosal tumor accompanied by an ulcer
with an adherent clot, arising in the superior portion of
the anterior wall of the gastric antrum (Figure 1). Endoscopic ultrasonography (EUS) revealed a well-demarcated,
homogeneous, hypoechoic mass with a flat border. The
mass was approximately 4 cm in diameter and arose from
the fourth layer of the gastric wall (Figure 2). Endoscopic
ultrasound-guided fine needle aspiration biopsy (EUSFNAB)[3,4] was performed to obtain a definitive diagnosis
and showed aggregations of cells with spindle-like or polygonal nuclei. However, immunohistochemical staining
was negative for KIT, CD34, S-100, and SMA. A GIST
was strongly suspected, but a definite diagnosis was not
reached. Gene analysis could not be performed because
the tissue sample was too small. However, the patient
had a symptomatic, submucosal tumor with no distinct
evidence of distant metastasis or direct invasion on enhanced computed tomography of the chest and abdomen.
Surgery was, therefore, indicated according to the clinical
practice guidelines for GIST in Japan[5], and a distal gas-
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DISCUSSION
GIST is a mesenchymal tumor of the mesoderm arising
from the interstitial cells of Cajal in the gastrointestinal
tract. The most common site is the stomach (60%), followed by the small intestine (30%), duodenum (5%), and
large intestine (4%)[8]. GIST can be associated with diverse clinical symptoms, such as gastrointestinal bleeding,
abdominal pain, and tumor obstruction. Histopathologically, GIST can be classified into 3 categories: spindle-cell
type, epithelioid-cell type, and mixed type. Epithelioidcell type accounts for approximately 70% of all GISTs,
epithelioid-cell type accounts for approximately 20%, and
mixed type, as was found in our patient, accounts for approximately 10%[8].
At present, specific tumor markers for the diagnosis
of GIST are unavailable. A definite diagnosis is established by immunostaining tissue specimens obtained by
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Figure 3 Histopathological findings
of the surgically resected specimen.
A: Hematoxylin and eosin staining (×
100). The tumor consisted of mixed
components, including spindle cells
with eosinophilic cytoplasm, as well
as epithelioid cells in some regions; B:
KIT staining (× 100), KIT staining was
negative; C: CD34 staining (× 100),
CD34 staining was negative; D: Vimentin staining (× 100); vimentin staining
was positive. E: Smooth muscle actin
(SMA) staining (× 100), SMA staining
was negative; F: DOG1 staining (×
100); Immunostaining for DOG1 was
positive mainly in the cell membrane
and cytoplasm. DOG1: Discovered on
gastrointestinal stromal tumor-1.

Figure 4 Histopathological findings
(specimen obtained by endoscopic
ultrasound-guided fine needle
aspiration biopsy). A: Hematoxylin
and eosin staining (× 100).The tumor
consisted of mixed components,
consisting of spindle cells with eosinophilic cytoplasm, as well as cells with
epithelioid features in some regions;
B: KIT staining (× 100), KIT staining
was negative; C: DOG1 staining (×
100). Immunostaining for DOG1 was
positive mainly in the cell membrane
and cytoplasm. DOG1: Discovered on
gastrointestinal stromal tumor-1.

C
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EUS-FNAB or at surgery for KIT, CD34, SMA, desmin,
S-100, and Ki-67[4,6]. Approximately 80%-95% of GISTs
show positive staining for KIT, while the other 5%-20%
show negative staining. If the tumor is negative for KIT
but positive for CD34, a histological diagnosis is possible;
however, if the tumor is negative for KIT, CD34, S-100,
and SMA, similar to our patient, a definitive diagnosis is
often challenging.
Recently, DOG1 has received considerable attention
as a useful molecule for the diagnosis of GIST[2]. DOG1,
a membrane channel protein, is known to be overexpressed in GIST. Because the sensitivity and specificity
of DOG1 are higher than those of KIT, positive staining for DOG1 has been reported even in KIT-negative
GIST[9-11]. KIT-negative GISTs most commonly arise in
the stomach and are mainly characterized by epithelioid
features histologically. KIT-negative GISTs are often
associated with PDGFRA gene mutations[8]. Rizzardi et
al[12] genetically analyzed a DOG1-positive, KIT-negative
GIST of the stomach and reported the presence of a
deletion in exon 14 of the PDGFRA gene, with no mutation in the c-kit gene.
In our patient, pathological examination of the surgically resected specimen showed a mixed-type GIST,
including epithelioid cells. Immunostaining was negative
for both KIT and CD34 but was positive for DOG1.
Consistent with these findings, a mutation was found in
exon 18 (D842V) of the PDGFRA gene, with no mutation in the c-kit gene. Because the D842V mutation of
the PDGFRA gene is resistant to imatinib, sunitinib is
prescribed when recurrence is found[1,13].
In histological specimens obtained by EUS-FNAB
before surgery, immunostaining was negative for KIT.
A definite diagnosis could not be made. Immunohistochemical staining for DOG1 was additionally performed
and showed that the cytoplasm of the tumor cells was
positively stained. Hwang et al[14] reported that DOG1
was a useful marker for the cytologic diagnosis of GIST
in tissue specimens obtained by EUS-FNAB. However,
one study reported that approximately 30% of KITnegative GISTs are negative for DOG1, suggesting that
tumors suspected to be GIST should be comprehensively
evaluated, including analysis of other genes[10].
We have described our experience with a rare case of
KIT-negative GIST of the stomach that was diagnosed
by positive immunostaining for DOG1 in a patient who
presented with severe anemia. Our findings suggest that
immunostaining for DOG1, in addition to gene analysis,
is useful for the diagnosis of KIT-negative tumors suspected to be GISTs.
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DIGESTIVE SYSTEM DISEASES

Malignant paraganglioma of the rectum: The first case
report and a review of the literature
Lin Yu, Jian Wang
epithelial origin. Because of the differences in treatment, separating paraganglioma from its mimics is
imperative. Combination of morphology with judicious
immunohistochemical study is helpful in obtaining the
correct diagnosis.
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Core tip: We report a rare case of malignant paraganglioma arising in the rectum of a 37-year-old male. To
the best of our knowledge, the current case represents
the first case of malignant paraganglioma arising in
the rectum. Due to the unexpected occurrence in this
region, rectal paraganglioma may be misdiagnosed as
other common types of tumors with overlapping features; in particular, a neuroendocrine tumor of epithelial
origin. Because of the differences in treatment, separating paraganglioma from its mimics is imperative.

Abstract
Paragangliomas typically develop in the extra-adrenal
sites along the sympathetic and/or the parasympathetic chain. Occasionally, the tumors may arise in
some exotic sites, including the head and neck region
and the urogenital tract. Paraganglioma presenting
as a primary rectal neoplasm has not been well described in the literature. Here, we report the first case
of malignant paraganglioma arising in the rectum of
a 37-year-old male. He presented to the clinic because of hematochezia with tenesmus. The anorectal
digital examination and colonoscopic examination
revealed a polypoid mass of the rectum, measuring
approximately 4 cm in diameter. The overall morphology and immunophenotype were consistent with a
typical paraganglioma. However, the tumor exhibited
features suggestive of malignant potential, including
local extension into adjacent adipose tissue, nuclear
pleomorphism, confluent tumor necrosis, vascular
invasion and metastases to regional lymph nodes. In
conclusion, we present the first case of rectal malignant paraganglioma. Due to the unexpected occurrence in this region, malignant paraganglioma may
be misdiagnosed as other tumors with overlapping
features; in particular, a neuroendocrine tumor of
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INTRODUCTION
Paragangliomas are rare but well-described non-epithelial
neuroendocrine tumors that typically develop in the extraadrenal sites along the sympathetic and/or the parasympathetic chain[1]. Occasionally, the tumors may arise in some
exotic sites where normal paraganglia are not well documented. The majority of these unusual tumors have been
described preferentially in the head and neck region and
the urogenital tract[2]. With the exception of gangliocytic
paraganglioma, paraganglioma is extremely rare in the
gastrointestinal tract. Of note, the hitherto reported gas-
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trointestinal paragangliomas are exclusively limited to the
stomach[3-7]. To the best of our knowledge, paraganglioma
has not been well described in the rectum. Due to the unexpected occurrence in this region, rectal paraganglioma
may be misdiagnosed as other common types of rectal tumors with morphological overlap. Because the treatments
vary, separation of rectal paraganglioma from its mimics,
in particular neuroendocrine tumors of epithelial origin,
is imperative. In this study, we report a case of malignant
paraganglioma presenting as a primary rectal neoplasm to
broaden the clinical and morphological spectrum.

to amphiphilic granular cytoplasm, with round to oval
nuclei and prominent nucleoli. Although focal nuclear
pleomorphism was present (Figure 1C), mitotic activity
was relatively low (1-2/50 high power fields). Confluent
tumor necrosis and vascular invasion were observed (Figure 1D and E). In addition, the tumor cells metastasized
to regional lymph nodes (Figure 1F).
Immunohistochemically, the large polygonal cells exhibited diffuse and strong expression of chromogranin
A (Figure 2A), synaptophysin, CD56, neuron-specific
enolase and vimentin. In areas with distinct organoid
structure, the staining of S100 protein highlighted the
presence of slender sustentacular cells located at the periphery of the tumor nests (Figure 2B). However, in areas
with more diffuse architecture, the sustentacular cells
were difficult to identify. The tumor cells were negative
for all of the epithelial, melanocytic, myogenic and Cajal
cell markers tested in this study. The Ki67 index was approximately 20% (Figure 2C). The endothelial markers
of CD34 and CD31 outlined the rich vascular network
(Figure 2D).

CASE REPORT
A 37-year-old male presented to the clinic because of hematochezia. The symptom had lasted for 8 mo and was
accompanied intermittently with tenesmus. On anorectal
digital examination, a round firm mass was identified on
the posterior wall of the rectum. Colonoscopic examination revealed a polypoid mass, measuring approximately
4 cm in diameter. Clinically, the mass was suspected to
be a rectal carcinoma. A biopsy was performed and was
interpreted as a low-grade neuroendocrine tumor. After
the admission, laparoscopic radical rectectomy was performed. The postoperative course was uneventful. The
patient received no adjunctive therapy after surgery and is
well at 9-mo follow-up.

DISCUSSION
Paragangliomas have been rarely reported in the gastrointestinal tract. Approximately 12 tumors have been described in this region, most of which were located in the
stomach, with only one tumor occurring in the rectum[3-8].
Of note, the only reported rectal paraganglioma was included in a study focusing on a statistical analysis and was
only quoted as an anatomic location. Insufficient data
were provided in that case, either clinically or pathologically.
In the current study, we present the clinical and
pathological features of a malignant paraganglioma occurring in a 37-year-old male who presented with nonspecific symptoms. Clinically, the lesion was suspected
as a rectal carcinoma based on anorectal digital findings
and rectoscopical examination. Due to the striking organoid structure and strong positivity for neuroendocrine
markers, the biopsy specimen was initially interpreted as
a low-grade neuroendocrine tumor of epithelial origin,
formerly known as a carcinoid tumor. The final diagnosis
of paraganglioma was established on the postoperative
specimen, which provided enough sections for comprehensive review. The negativity for epithelial marker
and presence of slender sustentacular cells allowed the
distinction from an epithelial neuroendocrine neoplasm.
Other tumors that may enter into the differential diagnosis include neoplasms with perivascular epithelioid
cell differentiation (PEComas), alveolar soft part sarcoma (ASPS) and, rarely, gastrointestinal stromal tumor
(GIST) of epithelioid subtype. Like paragangliomas, both
PEComas and ASPS may exhibit an organoid or nesting
pattern surrounded by thin-walled vessels. By immunohistochemistry, PEComas typically express melanocytic
and sometimes express myogenic markers, whereas ASPS
is characterized by nuclear staining of TFE3 with no expression of neuroendocrine antibodies. The application

Pathologic studies and findings
Hematoxylin and eosin-stained sections were reviewed.
Immunohistochemical study was performed on 4-mm
thick unstained sections of formalin-fixed paraffinembedded tissue using the standard EnVision technique.
The primary antibodies used in the study included antibodies against Chromogranin A (dilution 1:200), synaptophysin (dilution 1:100), neuron-specific enolase (dilution
1:100), CD56 (dilution 1:50), S100 protein (dilution 1:300),
pancytokeratin (dilution 1:100), cytokeratin 8/18 (dilution
1:50), epithelial membrane antigen (dilution 1:200), CD34
(dilution 1:50), Human Melanoma Black 45 (dilution 1:60),
alpha smooth muscle actin (dilution 1:400), desmin (dilution 1:500), CD117 (dilution 1:100), and discovered on
GIST-1 (DOG1) (dilution 1:100). Heat-induced epitope
retrieval was performed using a pressure cooker. Appropriate positive controls were run simultaneously throughout the process.
The resected specimen consisted of a segment of
rectum measuring 11 cm in length. A polypoid mass was
observed protruding into the intestinal cavity, measuring
4.0 cm × 4.0 cm × 1.5 cm in size. On the cut section, the
tumor was red-brownish in color and fleshy in consistency, involving the full thickness of the intestinal wall with
local extension into the adjacent adipose tissue.
Histologically, the tumor was composed of sheets
or organoid nests of large polygonal cells surrounded
by a rich network of delicate arborizing vasculature,
generating a characteristic “zellballen” (Figure 1A and
B). The polygonal cells contained copious eosinophilic
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Figure 1 Histological features. A-B: The tumor was composed of sheets or organoid nests of large polygonal cells surrounded by a rich network of delicate arborizing vasculature, generating a characteristic “zellballen” (A: HE, × 100; B: HE, × 400); C: Focal nuclear pleomorphism (HE, × 400); D: Confluent tumor necrosis (HE, ×
100); E: Vascular invasion (HE, × 400); F: Metastases of lymph nodes (HE, × 100).

A

B

C

D

Figure 2 Immunohistochemistry. A: The tumor cells exhibited diffuse and strong expression of chromogranin A; B: S100 protein highlighted the presence of slender
sustentacular cells located at the periphery of the tumor nests; C: The Ki67 index was approximately 20%; D: CD34 outlined the rich vascular network.

all paragangliomas in some large series[9,10]. Only three
cases of primary malignant paraganglioma have been reported in the gastrointestinal tract, all of which occurred

of Cajal cell markers, namely CD117 and DOG1, will
facilitate the distinction from an epithelioid GIST.
Malignant paraganglioma accounts for 14%-50% of
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in the stomach[4-6]. To the best of our knowledge, rectal
malignant paraganglioma has not been described thus far.
The current case represents the first case of malignant
paraganglioma arising in the rectum.
The diagnosis of malignancy in a paraganglioma
is based principally on the aggressive behavior of the
tumor. According to the World Health Organization
classification of tumors of the endocrine system, the reliable diagnostic criteria of malignant paraganglioma refer
to the presence of metastasis or tumor spread in sites
normally devoid of chromaffin tissue[11]. Although not
considered definitive, several morphological features are
believed to be correlated with malignant potential. These
features include large size of the tumor (> 5 cm), prominent nuclear pleomorphism, increased mitotic activity,
presence of confluent tumor necrosis, diffuse growth
pattern with a lack of sustentacular cells, extension to
adjacent tissues or structures, vascular invasion and high
Ki67 index[11,12]. It is worth noting that none of these
features are able to identify a malignant tumor alone. As
an alternative approach, some scoring systems have been
proposed in the evaluation of malignant potential. One
of the most utilized scoring systems is the “Pheochromocytoma of the Adrenal gland Scales Score (PASS)”[13]. A
PASS score > 6 is highly suggestive of potential aggressive biological behavior. The current case exhibited local
extension into the adjacent adipose tissue, focal nuclear
atypia, confluent tumor necrosis, vascular invasion, high
Ki67 index and metastases to regional lymph nodes, justifying a diagnosis of malignant paraganglioma.
Recently, an increasing number of studies have focused on identifying molecular markers or biomarkers
that can reliably predict malignant potential of the paraganglioma. Several markers, including telomerase, telomerase associated protein, heat shock protein 90, SNAIL
and miR-483-5p, also have been found to be closely
related to the malignant potential of paraganglioma[10,14].
On the other hand, molecular genetic detection is only
gradually being applied to paraganglioma. It has been
demonstrated that malignant paraganglioma is strongly
associated with SDHB mutations[15]. Despite these recent
advances, it remains difficult to reliably predict the outcome of any given patient.
With regard to the prognosis, the 5-year survival
rate in malignant paraganglioma is approximately
30%-50%[10]. The majority metastasize to regional lymph
nodes, followed by bone, liver and lung[11,14]. At present,
there is no optimal therapy for malignant paraganglioma.
For the past few years, molecular targeted therapy has
been increasingly applied in the therapeutic protocol of
malignant paraganglioma. Some targeted agents, such as
hypoxia inducible factor-1 a inhibitors, mammalian target
of rapamycin inhibitors (everolimus), and receptor tyrosine kinase inhibitors (sunitinib), have been attempted
with promising effectiveness[14]. Nevertheless, more clinical trials are needed. The patient in the current study
received no adjunctive chemotherapy or radiotherapy. He
remains well 9 mo after the surgery and continues to be
closely monitored.
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In summary, we present the first case of rectal malignant paraganglioma. Because of its rarity in the rectum,
malignant paraganglioma may be misdiagnosed as other
tumors with overlapping features. Because of the differences in treatment, separation of malignant paraganglioma from its mimics, in particular from neuroendocrine
carcinoma, is imperative. Combination of morphology
with judicious immunohistochemical study is helpful in
obtaining the correct diagnosis.
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EGCa do not increase the risk of lymph node metastasis, but if their differentiations are poor or if they
have lympho-vascular invasion, multiple lymph node
metastases could incur even if the depth of invasion
is limited to the mucosal layer or the upper portion of
the submucosal layer.

Abstract

Original sources: Seong H, Kim JI, Lee HJ, Kim HJ, Cho HJ,
Kim HK, Cheung DY, Kim DJ, Kim W, Kim TJ. Seven synchronous early gastric cancer with 28 lymph nodes metastasis. World
J Gastroenterol 2013; 19(44): 8141-8145 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i44/8141.htm DOI:
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Core tip: Early gastric cancer is often found synchronously in 2 to 3 lesions. However, this case reports
on an unprecedented case of 7 lesions of early gastric
cancer. Furthermore, this case deserves more attention
because 28 out of 48 lymph nodes showed post-operative metastasis, even though there was only 1 invasion
to the 1/3 of the submucosal layer and the remaining
6 invading only up to the mucosal layer. This report
speaks to the necessity of extra caution in diagnosing
multiple synchronous lesions of early gastric cancer
with esophagogastro-duodenoscopy.

An 85 year male patient complaining epigastric discomfort was admitted. From the esophagogastroduodenoscopy, three early gastric cancer (EGCa) lesions
had been identified and these were diagnosed as adenocarcinoma with poorly differentiated cell type. The
patient underwent operation. From the post-operative
mapping, however, additional 4 EGCa lesions were
found, and the patient was diagnosed with 7 synchronous EGCa. Out of the 7 EGCa lesions, 6 had shown
invasion only to the mucosal layer and one had shown
invasion into the 1/3 layer of submucosa. In spite of
such superficial invasions, 28 of 48 lymph nodes had
been identified as metastases. The multiple lesions of
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INTRODUCTION
Owing to the recent development of diagnostic technology through esophagogastroduodenoscopy (EGD), the
prevalence of early gastric cancer (EGCa) is increasing.
Also, reports of multiple synchronous EGCa lesions
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are increasing as well. The prevalence of multiple EGCa
does not differ between advanced gastric cancer patients
as 6%-14%[1] and EGCa patients as 8.3%-17%[2]. Multiple
EGCa show a high level of prevalence in elder patients
or in male patients, and also when the cancer is well differentiated or invasion is limited to the mucosal layer[3].
And most accessory lesions have been known to occur
adjacent to the main lesion with same or even better
differentiation[4]. It was found that there was no difference in lymph node metastasis when comparing multiple
EGCa with single EGCa in general, but if the invasion
depth was deep, the possibility of lymph node metastasis was even higher[3]. If the indications of endoscopic
treatment are expanded, since even the surgical treatment
tends to orient towards less invasive methods to preserve
the normal part of stomach as much as possible, accurate pretreatment diagnosis is important for the multiple
lesions of EGCa. In our case, 7 EGCa had been found
in an 85 year old male patient and there were multiple
lymph node metastases identified post-operatively even
though the cancer had shown invasion into the upper
portion of the submucosal layer.

of 8 mm on the posterior wall of proximal antrum (Figure
1A) and a depressed mucosal lesion with a red colored
center, pale boundary and clear margin in the size of 15
mm on the posterior wall of lower body (Figure 1B), as
well as a depressed erosion in the sized of 7 mm on the
posterior wall of lower body (Figure 1C). The lesions
were diagnosed as EGCa IIc and the biopsy revealed an
adenocarcinoma, poorly differentiated cell type. Although
the lesions occurred in multiple regions showing reddish
depression with surrounding white rim, the main lesion
was very small and in its early stage, suggesting that they
are multiple EGCa rather than metastasis. From the
abdominal computerized tomography, the locations of
lesions could not be identified. Furthermore there was
neither any finding of metastasis to neighboring organs
such as the liver or pancreas nor any finding of lymph
node enlargement in the neighboring areas.
As the patient had shown three lesions of EGCa,
poorly differentiated cell type cell type, we did not perform endoscopic submucosal dissection but instead
performed subtotal gastrectomy. After the surgery, we
also performed a mapping of the subtotal gastrectomy
specimen and were able to diagnose additional lesions
(Figure 2). The lesions were flat erosions 6 mm in diameter on the anterior wall of proximal antrum (Figure 1D),
depressed mucosal lesion 10 mm in diameter on the anterior wall of lower body (Figure 1E), depressed mucosal
lesion 7 mm in diameter on the anterior wall of mid body
(Figure 1F) and squamous mucosal lesion in the sized 2
mm on the lesser curvature of mid body (Figure 1G). We
had reviewed pictures taken during EGD, but could not
find any definite lesion and there were no ulcer findings
of each lesions (Figure 1).
In histopathological findings, each lesion was identified
as adenocarcinoma, poorly differentiated cell type which
was the diffuse type and the growth pattern was infiltrative
type in accordance with Lauren’s classification. All lesions
were composed of poorly differentiated adenocarcinoma.
There were no lesions with well or moderate differentiated cancer component and the back ground was atrophic
gastritis, marked grade (Figure 3). On the invasion depth,
the lesion (Figure 3A, C-G) had invaded into the mucosal
layer, while the lesion (Figure 3B), which was the largest,
had shown invasion into 1/3 of the submucosal layer,
SM1, 1000 μm (Figure 1H and I) (Table 1). There was no
perineural invasion but vascular and lymphatic invasion
were found from the subtotal gastrectomy specimen. The
grade of lymphatic invasion was marked (Figure 1I) and
out of the 48 resected lymph nodes, 28 lymph nodes had
shown metastasis (Figure 3H). Lymph node metastasis
was as follow: 1 (4/4), 3 (4/6), 4 (3/10), 5 (5/6), 6 (12/15),
8a (0/7). According to American Joint Committee on
Cancer TNM staging classification for gastric cancer, the
final pathologic stage was T1bN3bM0.

CASE REPORT
An 85-year-old male patient complaining of epigastric
pain for 3 mo was admitted to our hospital. He had no
special medical, family and social history, not to mention
cancer, and was found nonspecific in his physical examination and initial laboratory finding. From the results of
his physical examination, we found that his blood pressure was 135/87 mmHg, pulse rate was 70 times/min,
respiratory rate was 20 times/min and body temperature
was 36.5  ℃ . The conjunctivae were not pale and no
jaundice was observed from the sclerae. There were no
palpable lymph nodes from the neck examination, and
the auscultation had a normal respiratory sound from the
thorax. There was no palpable mass, no tenderness or no
rebound tenderness found from the abdominal examination.
From the complete blood count of the laboratory
findings, hemoglobin was 12.4 g/dL, white blood cell
count was 5670/mm3 and the platelet count was 212000/
mm3, whereas biochemistry examination revealed, fasting
blood glucose as 93 mg/dL, urea nitrogen as 14.5 mg/dL,
creatinine as 1.19 mg/dL, aspartate aminotransferase as
30 IU/L and alanine aminotransferase as 22 IU/L, total
bilirubin was 0.66 mg/dL, direct bilirubin was 0.22 mg/
dL, total protein was 6.7 g/dL and albumin 3.56 g/dL,
presenting that all the results were in the normal range.
Also, tumor markers such as carcinoembryonic antigen
and cancer antigen 19-9 were within normal limit as 2.59
ηg/mL and 11.13 U/mL.
From the EGD, the whole stomach had atrophic
mucosal change from antrum to cardia, open type III
atrophic gastritis and had no Helicobacter pylori infection in
Warthin-Starry silver stain. There were findings of a well
demarcated erythematous depressed erosion in the sized
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The diagnosis of EGCa is increasing as the performance
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Figure 1 Endoscopic and histologic findings. Multiple early gastric cancer lesions were as follow: A: Raised lesion on the posterior wall of the proximal antrum; B:
Erythematous depressive lesion; C: Depressed lesion on the posterior wall of the low body; D: Ill demarcated flat lesion on the anterior wall of the proximal antrum; E, F:
Ill demarcated depressed lesion on the anterior wall of the low body (E), on the anterior wall of the mid body (F); G: Ill demarcated flat lesion on the lesser curvature of
mid body; H: Adenocarcinoma in lesion B showed invasion into 1/3 of the submucosal layer (arrow) (× 40); I: Lymphatic invasion magnified in quadrangle in H (× 100).

D

of upper endoscopy-related equipments advances and as
pathological diagnosis techniques became more developed
in recent days. In South Korea, health screening EGD is
performed biannually to the entire public nationwide and
this led to increase in diagnosis of early stage stomach
cancer, thereby leading to increase in diagnosis of multiple
EGCa. However, in spite of much effort to find multiple
EGCa lesions, the rate of lesions unidentified prior to
surgical intervention are as high as 20% to 25%[4].
In the past, gastrectomy was the major treatment of
gastric cancer even if multiple gastric cancers were not
identified, but because the multiple gastric cancers were
included in the resected portion of stomach there was no
significant difference in prognosis in some cases. However, in recent days, as endoscopic submucosal dissection
is being used as treatment of EGCa, the finding of multiple EGCa is considered important. Moreover, as more

E
F
G

A
C
B

Figure 2 Gross specimen. Three lesions (D-F) are located on the anterior
wall, and the other three lesions (A-C) are on the posterior wall. One lesion
(G) shows flat early gastric cancer type IIb configuration and is centered at the
body, lesser curvature.
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Figure 3 Histopathlogical findings. A-G: Adenocarcinoma, poorly differentiated in each early gastric cancer lesions in Figure 1 (× 40); H: Lymph node metastasis
after gastrectomy (× 40); I: Signet ring cell type of biopsy specimen in esophagogastroduodenoscopy (× 100).

are associated with well differentiated lesions rather than
poorly differentiated lesion, and majority of them show
invasion only to the mucosal layer[3,4]. In addition, when
there is adenoma or atrophic gastritis, and when the
patient has a family history of stomach cancer, multiple
EGCa is more likely to be prevalent[1,6].
The prognosis and 5 year survival rate of multiple
EGCa as well as single EGCa are both similarly over
90%[7]. The recurrence rate is also similarly 11.2% in both
types, and a substantial number of them are considered
to be caused by multiple synchronous EGCa which had
been overlooked during prior EGD[8]. Therefore, it is
important to keep in mind the possible existence of synchronous lesion when establishing plans for examination
and treatment.
There are arguments that total gastrectomy should be
performed for the treatment of multiple EGCa due to
the risk of recurrence but subtotal gastrectomy can also
be performed as the treatment of multiple EGCa as they
mainly occur at the distal part and not much different in
prognosis. In consideration of the post-operative quality
of life, even if subtotal gastrectomy is performed when
possible with accurate diagnosis, the results are not different from the cases performed with total gastrectomy.

Table 1 Cancer type, size and depth of invasion for each
lesion of multiple early gastric cancer

Type
Size (mm2)
Depth

A

B

C

D

E

F

G

Ⅱc
6×6
M

Ⅱc
15 × 12
SM1

Ⅱc
7×7
M

Ⅱb
6×5
M

Ⅱc
10 × 8
M

Ⅱc
7×7
M

Ⅱb
2×2
M

M: Mucosa; SM1: A third layer of the submucosa.

non-invasive procedures are preferred for elderly patients
for the treatment of EGCa, the importance of finding
multiple lesions became more significant.
According to Moertel et al[5], diagnosis of multiple
EGCa requires evidence of pathological malignancy for
each lesion, which should be present at independent
locations without the possibility of metastasis from the
other organs. Multiple EGCa are more prevalent in male
or older patients. In many cases, the area of occurrence
is located at middle third portion and lower third portion
of the stomach, whereas most accessory lesions incur at
adjacent locations to the main lesion, usually the distal
part[3,4]. Most multiple EGCa have shapes of the elevated
type or flat type rather than the depressed type, and most

WCCR|www.wjgnet.com

439

February 8, 2014|First Edition|

Seong H et al . Seven synchronous early gastric cancer

Recently, endoscopic submucosal dissection is increasing trend as the treatment method of EGCa, and lymph
node metastasis becomes an important factor in deciding
endoscopic therapy over surgical treatment. Other important factors for prediction of lymph node metastasis
include presence/absence of ulcer lesion, tumor size, and
invasion depth. Due to the increased accuracy of preoperative CT scan and endoscopic ultrasonography, it is
easier to find lymph node metastasis, therefore the identification of depth of invasion as major risk factors of
lymph node metastasis becomes important[9]. In our case,
although the depth of invasion is limited to the mucosal
layer or the 1/3 part of the submucosa layer, numerous
lymph node metastasis had occurred. Such outcomes
were considered to be caused not from the presence of
multiple lesions but from the lympho-vascular invasion.
This case was finally diagnosed as a very rare case of
EGCa with 7 multiple synchronous EGCa in a male patient of old age. In addition, the patient had shown metastasis of 28 lymph nodes out of 48 resected lymph nodes
although its depth of invasion was limited to the mucosal
and the 1/3 part of the submucosal layer. Thereby, we
report this very rare case with literature review in order to
inform the importance of accurate diagnosis on multiple
EGCa.
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Core tip: Patients with Stage Ⅳ cholangiocarcinoma are
currently not considered to be surgical candidates and
are typically offered systemic chemotherapy. Recently,
several novel systemic chemotherapy regimens have
allowed an initially unresectable cholangiocarcinoma
to be resectable. In a patient with advanced extrahepatic cholangiocarcinoma, gemcitabine (GEM) induced
a dramatic reduction of the tumor, which led to curative resection and a long-term survival of 6 years and 9
mo. This result suggests the possibility of advantages
of using GEM for the treatment of advanced cholangiocarcinoma, and GEM-based chemotherapy could be
performed more often for unresectable cholangiocarcinomas.

Abstract
Patients with Stage Ⅳ cholangiocarcinoma are currently not considered to be surgical candidates and
are typically offered systemic chemotherapy. Recently,
several novel systemic chemotherapy regimens have
allowed an initially unresectable cholangiocarcinoma to
be resectable. The aim of this article is to present the
usefulness of adjuvant surgery in a case of advanced
cholangiocarcinoma that was successfully treated
with gemcitabine. A 72-year-old man was diagnosed
with distal cholangiocarcinoma with liver metastases
(cT2N0M1, Stage Ⅳ). He underwent metal stent placement in the duodenum to alleviate jaundice. After 18
courses of chemotherapy using gemcitabine without
severe drug toxicities, a computed tomography scan
showed that the liver metastases in S6 and S7 had
disappeared. The patient underwent subtotal stomachpreserving pancreaticoduodenectomy and lymph node
dissection. The pathological stage was pT2N0M0,
Stage ⅠB. The patient underwent 6 cycles of adjuvant
chemotherapy using gemcitabine. The patient is alive
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INTRODUCTION
Cholangiocarcinoma continues to exhibit poor survival
rates compared with other gastrointestinal malignancies[1-4]. Most cholangiocarcinoma patients are not surgical
candidates. Patients with Stage Ⅳ cholangiocarcinoma
are currently inoperable and are typically offered systemic
chemotherapy. The most promising approaches involve
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the use of single agents such as gemcitabine (GEM),
which has been shown to be effective against cholangiocarcinoma in phase Ⅱ trials[5-7]. In these trials, the
response rates for GEM ranged from 8% to 36%, and
the overall survival (OS) ranged from 6.3 to 16 mo. We
describe a rare case of stage Ⅳ cholangiocarcinoma with
liver metastases that was initially deemed unresectable
and became resectable after GEM chemotherapy and
showed a favorable outcome.

CASE REPORT
The patient was a 72-year-old man referred from a local
hospital complaining of jaundice. The laboratory data on
admission showed the following elevated values: total bilirubin (T-bil), 6.2 mg/dL (normal range, 0.2-1.2 mg/dL);
lactic acid dehydrogenase, 243 U/L (124-232 U/L); alkaline phosphatase 354 U/L (120-320 U/L); and γ-glutamyl
transpeptidase, 181 U/L (5-55 U/L). All the tumor
markers tested were within the normal limits: carcinoembryonic antigen (CEA), 2.3 ng/mL (normal range, < 5.0
ng/mL), and carbohydrate antigen 19-9, 12.0 U/mL (<
37 U/mL). Abdominal computed tomography (CT) and
ultrasonography showed mild dilatation of the common
bile duct and bilateral dilation of the intrahepatic bile
ducts. Abdominal computed tomography angiography
(CTA) detected wall thickening in the distal common bile
duct, and the lesion was enhanced by contrast (Figure 1).
CT and CTA showed two liver metastases, which measured 8 mm (S6) and 8 mm (S7) in diameter (Figure 2).
According to the Union Internationale Contre le Cancer
(UICC) guidelines, the patient was diagnosed with lower
cholangiocarcinoma (cT2N0M1, Stage Ⅳ)[8].
The patient underwent successful placement of a selfexpandable metal duodenal stent to relieve jaundice. The
patient received a total of 18 cycles of GEM. GEM was
administered intravenously at a dose of 800 mg/m2 per
day on days 1, 8, and 15 in a 28-d cycle. Adverse events
were graded according to the National Cancer Institute
Common Toxicity Criteria Grading System (Version 2.0,
April 1999)[9]. Severe drug toxicities (grade 3 or 4) were
not observed.
After 18 cycles of chemotherapy, CT showed that the
two liver metastases in S6 and S7 disappeared. The tumor
was clinically downstaged to Stage ⅠB (cT2N0M0).
Four weeks after the completion of chemotherapy,
the operation was successfully performed. Peritoneal
lavage cytology demonstrated no cancer cells in the abdominal cavity. No microscopic invasion of the resected
bile duct stump was observed in an intraoperative frozen
specimen. The patient underwent curative resection consisting of SSPPD with D2 lymphadenectomy without
resecting any other organs.
Tumor cells were detected in the distal bile duct
upon microscopic examination (Figure 3). According
to the UICC guidelines, the pathological classification
of the tumor was cT2N0M0 Stage ⅠB. The patient was
discharged on postoperative day 61 in good condition.
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Figure 1 Abdominal computed tomography angiography image of the
common bile duct. Thickening of the wall of the distal common bile duct, which
enhances with contrast, was observed (arrowhead).

The patient subsequently received six cycles of adjuvant
GEM chemotherapy similar to the preoperative regimen.
The patient is alive at 6 years and 9 mo after the diagnosis
and 5 years after the surgery.

DISCUSSION
The prognosis of patients with cholangiocarcinoma is
poor, with a five-year survival rate of approximately 25%
to 55%[1-4]. To overcome this clinical challenge, several
strategies, including adjuvant chemotherapy, adjuvant
radiotherapy, and adjuvant chemoradiotherapy have been
considered for treating cholangiocarcinoma[10-13]. Few
randomized clinical trials have evaluated the utility of
adjuvant therapy following R0 resection of cholangiocarcinoma, and most of the current studies are small and
retrospective. Therefore, no standard adjuvant modalities
have been universally adopted for the treatment of cholangiocarcinoma, and the role of chemotherapy for unresectable cholangiocarcinoma has not been established.
Although there has been no standard chemotherapy for
cholangiocarcinoma, GEM has been the most actively
used agent against cholangiocarcinoma. We treated a
patient with advanced extrahepatic cholangiocarcinoma
with liver metastases. The patient showed a dramatic
response to GEM, which led to curative resection and
long-term survival of more than 6 years. GEM may be
an effective chemotherapeutic agent for treating cholangiocarcinoma, and a randomized clinical trial needs to be
performed.
The feasibility of adjuvant surgery for cholangiocarcinoma has not been determined. Recently, in colorectal,
gastric, and pancreatic cancer, several authors have reported “conversion surgery” or “adjuvant surgery”[14-16].
Suzuki et al[14] demonstrated that adjuvant surgery was
effective in 20 advanced gastric cancer patients (Stage
Ⅳ) based on liver or distant lymph node metastasis. The
overall survival of patients in the partial response and
curative resection groups was prolonged. The survival
of patients with H or N factor was also prolonged when
they received curative surgery. However, the survival of
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Figure 2 Abdominal computed tomography and computed tomography angiography images at two different levels are shown. A: Computed tomography (CT)
showed a low-density mass measuring 8 mm in diameter located in segment 7 of the liver (arrowhead); B: CT showed a low-density mass measuring 8 mm in diameter in segment 6 (arrowhead); C: Computed tomography angiography (CTA) demonstrated an enhancing mass lesion at the same location as in Figure 2A (arrowhead);
D: CTA demonstrated an enhancing mass lesion at the same location as in Figure 2B (arrowhead).

16 cases in nine reports underwent adjuvant surgery,
including the cases in the report[17-25] (Table 1). Of the
16 patients, 10 patients received GEM, 3 received S-1, 2
received GEM and S-1, 1 received GEM combined with
cisplatin and fluorouracil, and 1 received cisplatin/interferon α-2b/doxorubicin/fluorouracil-combination chemotherapy. None of the 16 cases involved extrahepatic
cholangiocarcinoma. To the best of our knowledge, this
is the first report of adjuvant surgery for extrahepatic
cholangiocarcinoma.
Medical oncologists and surgeons have identified surgical candidates among patients with initially unresectable
colorectal and gastric cancer who responded favorably to
multimodal treatment[14,15]. In some cases, the addition of
surgery resulted in increased long-term survival. Surgical
resection coupled with multimodal treatment is called
“adjuvant surgery.” Surgical resection can be classified as
curative (no evidence of remaining disease after surgery)
or palliative (remaining disease after surgery). Therefore,
adjuvant surgery aims to be curative and not palliative after the response to chemotherapy[14].
In a strategy involving adjuvant surgery, adjuvant chemotherapy is considered necessary after the operation. In
our patient, the liver metastases showed a surprising complete response without severe toxicity after GEM chemotherapy. Additionally, the patient received adjuvant chemotherapy using GEM as an outpatient and developed
no adverse reactions. In previous phase Ⅱ studies using
single-agent GEM, major adverse reactions included

Figure 3 Histopathologic appearance of the cholangiocarcinoma (hematoxylin and eosin, × 200). Tumor cells were detected in the distal bile duct on
microscopic examination.

patients with P factor was not prolonged. Locally advanced pancreatic cancer may be a good indication for
adjuvant surgery after sustained favorable responses to
chemotherapy, even in patients with initially unresectable disease[16]. In 2013, Kato et al[17] reported that eight
patients with initially unresectable advanced biliary tract
cancer who underwent adjuvant surgery had significantly
longer survival than 14 patients who were unable to undergo surgery. Of the eight patients in the surgery group,
four patients had gallbladder carcinoma and four patients
had intrahepatic cholangiocarcinoma. To our knowledge,
from 1983 to 2013, in the field of bile duct cancer, only
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Table 1 Cases of advanced bile duct cancer treated with adjuvant surgery following effective chemotherapy
Ref.
Slupski et al[18]
Shirabe et al[19]
Kitajima et al[20]
Morimoto et al[21]
Kanaji et al[22]
Kim et al[23]
Ohno et al[24]
Hasegawa et al[25]
Kato et al[17]

Diagnosis

Metastasis/invasion

Chemotherapy regimen

Response

IntraHepatic cholangiocarcinoma
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
IntraHepatic cholangiocarcinoma
IntraHepatic cholangiocarcinoma
Ampulla of vater cancer
Gallbladder cancer
Intrahepatic cholangiocarcinoma
Intrahepatic cholangiocarcinoma
Intrahepatic cholangiocarcinoma
Intrahepatic cholangiocarcinoma
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer

Lung metastases
Para-aortic LNs
Dissemination
Liver metastasis
Dissemination
Portal vein invasion
Liver metastasis
Hepatic invasion
Hepatic vein invasion
Hepatic vein invasion
Arterial invasion
Insufficient remnant liver volume
Arterial invasion
Arterial invasion
Arterial invasion portal vein invasion
Arterial invasion

CDDP, 5-FU, IFN, doxorubicin
GEM, CDDP, 5-FU
S-1
GEM
S-1
GEM
GEM, S-1
S-1, para-aortic LN
GEM
GEM
GEM
GEM
GEM
GEM
GEM
GEM

PR
PR
CR
CR
CR
PR
CR
PR
SD
PR
SD
PR
SD
PR
SD
SD

CDDP: Cisplatin; 5-FU: Fluorouracil; IFN: Interferon; PR: Partial response; CR: Complete response; GEM: Gemcitabine; LN: Lymph node; SD: Stable
disease.

neutropenia, leukopenia, and anemia were observed with
little severe toxicity[5-7]. The results suggests that GEM is
suitable for outpatients because of its mild toxicity.
The UK ABC-02 study defined the standard of care
for unresectable advanced biliary tract cancer[26]. Valle et
al[26] reported that cisplatin with GEM (GEMC) was associated with a significant survival advantage compared
with GEM alone. The median OS was 11.7 mo for
GEMC and 8.1 mo for GEM alone[26]. A Japanese trial
of 83 patients using the same treatment regimens as UK
ABC-02 showed the median survival and overall response
rate of GEMC vs GEM alone were 11.2 mo vs 7.7 mo
and 19.5% vs 11.9%, respectively. These results were consistent with the results of the UK ABC-02 study. GEMC
was found to be effective and well tolerated, which indicates that it could also be a standard regimen for Japanese
patients[27].
In conclusion, in a patient with advanced extrahepatic cholangiocarcinoma, GEM induced a dramatic reduction of the tumor, which led to curative resection. The
patient was still living 6 years and 9 mo after the study.
The results suggest possible advantages of using GEM
for the treatment of advanced cholangiocarcinoma.
GEM-based chemotherapy could be more commonly
administered for unresectable cholangiocarcinoma. Furthermore, “adjuvant surgery” (i.e., R0 resection) may
significantly contribute to curing cholangiocarcinoma.
An evidence-based consensus should be developed on
potentially resectable cholangiocarcinoma with liver metastases in each hospital.
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Core tip: Primary colorectal choriocarcinoma is an extremely rare neoplasm and is usually associated with a
poor prognosis. Only 13 cases of colorectal choriocarcinoma have previously been reported. Systemic chemotherapy is an important prognostic factor in these
patients; however, there is no standard chemotherapeutic regimen for this tumor type. We encountered
an extremely rare case of choriocarcinoma of the colon
which was treated with mFOLFOX6 and bevacizumab
based on the results of the culture drug sensitivity test
(CD-DST), which suppressed aggressive tumor growth.
This suggests that CD-DST may provide, at least in
part, therapeutic insight for selecting appropriate antitumor agents for patients with colorectal choriocarcinoma.

Abstract
Primary colorectal choriocarcinoma is an extremely rare
neoplasm and is usually associated with a poor prognosis. Only 13 cases of colorectal choriocarcinoma have
previously been reported. There is no standard chemotherapeutic regimen for this tumor type. A 68-year-old
man presented with melena and was diagnosed with
sigmoid colonic adenocarcinoma with multiple liver metastases. He underwent a laparoscopic sigmoidectomy.
Pathology revealed choriocarcinoma with a focal component of moderately differentiated adenocarcinoma
of colon origin. Based on the collagen gel droplet-embedded culture drug sensitivity test (CD-DST) results,
mFOLFOX6 and bevacizumab were administered, which
suppressed aggressive tumor growth for 4 mo. The patient died 9 mo after the initial diagnosis. Our study results suggest that the standard chemotherapy regimen
for colorectal cancer might have suppressive effects
against primary colorectal choriocarcinoma. Moreover,
CD-DST may provide, at least in part, therapeutic insight for the selection of appropriate antitumor agents
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INTRODUCTION
Choriocarcinoma is an uncommon malignant tumor
that originates from the placenta in women and from
germ cells of the gonads in men. Choriocarcinoma is
more common in men than in women. Non-gestational
or extra-gonadal choriocarcinoma are rare tumors that
arise at various sites including the mediastinum[1], lung[2],
stomach[3], pancreas[4], cervix[5], and ureter[6]. Primary
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choriocarcinoma of the colon and rectum is an extremely
rare neoplasm and is usually associated with a poor prognosis. Only 13 cases of colorectal choriocarcinoma have
previously been reported[7-19]. According to these reports,
systemic chemotherapy also appeared to be an important
prognostic factor in these patients; however, no standard
chemotherapy regimen exists to treat this tumor.
The collagen gel droplet-embedded culture drug sensitivity test (CD-DST) is a new in vitro anticancer drug
sensitivity test[20] that has been reported to provide valuable therapeutic information for patients with colorectal
cancer[21-23] and pancreatic tumors[24]. We encountered an
extremely rare case of primary choriocarcinoma of the
sigmoid colon. CD-DST results revealed that the resected
tumor was sensitive to several antitumor drugs including
oxaliplatin (OHP). Based on the CD-DST results, we administered effective chemotherapy to this patient. To the
best of our knowledge, this is the first report of the clinical utility of CD-DST in the treatment of a patient with
colonic choriocarcinoma.

A

B

CASE REPORT
A 68-year-old man presented with melena. Colonoscopy
revealed an ulcerated tumor that occupied half the diameter of the lumen of the sigmoid colon (Figure 1A).
A barium enema revealed the tumor to be approximately
2.5 cm in diameter (Figure 1B). Abdominal computed
tomography (CT) revealed multiple hepatic tumors and
thickening of the intestinal wall of the sigmoid colon.
Biopsy of the tumor in the sigmoid colon suggested
moderately to poorly differentiated adenocarcinoma.
The alpha-fetoprotein (AFP) level was markedly elevated
at 298.7 ng/mL (normal range < 20 ng/mL); however,
carcinoembryonic antigen (CEA) and CA19-9 levels were
within the normal ranges. The patient underwent laparoscopic sigmoidectomy with lymph node dissection to
determine the chemosensitivity of the tumor using CDDST, after which final clinical staging was determined
to be T2, N1a, M1a (Stage IVA; Tumor-node-metastasis
Classification of Malignant Tumors, 7th Ed.). The surgical
specimen was identified as a 20 mm × 20 mm tumor, and
was microscopically diagnosed as choriocarcinoma with a
focal component of moderately differentiated adenocarcinoma. The adenocarcinoma component was located at
the bottom of the ulcer (Figure 2). Regional lymph node
metastasis on the primary feeding artery of the tumor
was identified. Immunohistochemical staining results
were positive for beta-human chorionic gonadotropin
(hCG-beta) expression, a marker of choriocarcinoma.
The plasma hCG-beta level was elevated to 1.4 ng/mL
(normal range < 0.5 ng/mL) even after surgery. CD-DST
results revealed that the tumor was sensitive to various
chemotherapeutic agents (Table 1).
The patient received his first session of mFOLFOX6
3 wk after surgery. Because the CD-DST results indicated that the tumor was most sensitive to 5-fluorouracil
(FU)/OHP, which simulates the FOLFOX combination,
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Figure 1 Findings of preoperative examinations. A: Colonoscopy. B: Barium
enema.

the patient received a further 8 courses of mFOLFOX6
with bevacizumab. The size of the hepatic metastases
remained almost the same as before surgery; however, a
small new lesion was observed on abdominal CT 4 mo
after surgery. These findings indicated progressive disease
according to RECIST criteria. However, at this point
we considered the hepatic tumors unlikely to continue
growing because of systemic chemotherapy (Figure 3A
and B). However, at 6 mo after surgery, serum AFP and
hCG-beta levels rapidly elevated to 3929 and 11 ng/mL,
respectively. Thereafter, we administered a regimen of
FOLFIRI with bevacizumab. Despite this treatment, the
hepatic metastases enlarged markedly (Figure 3C), and
the patient died 9 mo after the initial diagnosis.

DISCUSSION
Primary choriocarcinoma of the colon and rectum is
extremely rare. To our knowledge only 14 cases including ours have been documented to date. The median
age of these patients was 52 years (range, 29-74 years)
and included 6 men and 8 women. The median survival
period was 4 mo (range, 0.3-60 mo). Metastatic tumors
were found in distant organs at the time of colorectal
choriocarcinoma diagnosis in 71.4% (10/14) of cases. Of
the cases who had no distant metastases at the time of
surgery, 80% (4/5) showed rapid development of distant
metastases. Only 1 case was reported to have achieved
long-term (60 mo), relapse-free survival. These tumors
tend to rapidly progress, and are therefore, associated
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adenocarcinoma

B
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C

hCGβ
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Figure 2 Microscopic findings. A, B: HE staining shows the co-existence of choriocarcinoma and adenocarcinoma cells (A: loupe, B: × 200); C: The tumor cells
were positive for β-human chorionic gonadotropin (hCGβ) (× 400).

an important prognostic factor. However, no standard
chemotherapy regimen has been established for the treatment of this tumor type.
Since colorectal choriocarcinoma is generally considered biologically similar to choriocarcinoma of gestational trophoblastic neoplasia (GTN), almost all previously used chemotherapeutic regimens were based on
those designed to treat GTN[25]. Choriocarcinoma is the
most common malignant form of GTN. The standard
chemotherapeutic regimen for GTN is EMA/CO (a
combination of etoposide, methotrexate, and dactinomycin, alternating with cyclophosphamide and vincristine).
EMA/CO is reported to have a 60.0%-90.6% complete
remission rate and an 86.2% 5-year overall survival
(OS)[26]. However, there is no evidence that EMA/CO is
effective against colorectal choriocarcinoma.
The prognosis of choriocarcinoma that is of colorectal origin is extremely poor, as shown in this case report.
The response of colorectal choriocarcinoma to chemotherapy is much worse than that of choriocarcinoma
derived from germ cells. The cause of this difference
in chemosensitivity is still unknown. It is known that
colorectal choriocarcinoma cells undergo a syncytiotrophoblastic differentiation through retrodifferentiation or
metaplasia of the adenocarcinoma component, rather
than originating directly from ectopic germ cells. Therefore, it is possible that the differences in chemosensitivity

Table 1 Summary of antitumor drug sensitivity test results
Agent (μg/mL)

T/C

5-FU (1.0)
Gemcitabine (0.03)
Docetaxel (0.1)
Epirubicin (0.1)
Cisplatin (0.2)
5-FU/SN38 (1.0/0.03)
5-FU/OHP (1.0/0.5)

53.34%
58.47%
56.07%
58.47%
UD
65.85%
46.85%

The culture drug sensitivity test method was employed to study in vitro
growth inhibition. The in vitro sensitivity is expressed as the T/C ratio,
where T is the total volume of living cancer cells in the treated group,
and C is the total volume of living cancer cells in the control group. 5-FU:
5-fluorouracil; SN38: The active metabolite of irinotecan; OHP: Oxaliplatin; UD: Undetectable because of the limited number of cells.

with very poor prognosis. Almost all of the reported
patients [85.7% (12/14)] died within 1 year of diagnosis.
The survival rate in patients without chemotherapy was
significantly lower than that for patients who received
some form of chemotherapy (median survival period,
without systemic chemotherapy: 1.0 mo vs with systemic
chemotherapy: 9 mo, Kaplan-Mayer analysis; Log rank
test P = 0.0004, data not shown). Although intestinal
resection with lymph node dissection was the standard
treatment for colorectal choriocarcinoma in the previous reports, systemic chemotherapy also appeared to be
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Figure 3 Clinical course of the patient. A, B: Hepatic metastases showed minimal growth until 4 mo after surgery; at 7 mo after surgery; C: The metastases had
markedly enlarged, CEA: Carcinoembryonic antigen; AFP: Alpha-fetoprotein.

may be associated with the origin of carcinoma cells.
A study by Harada et al[7] reported the efficacy of a
systemic chemotherapeutic regimen that contained MEAmethotrexate, etoposide, and dactinomycin which targeted the choriocarcinoma, followed by oral administration
of tegafur and uracil/leucovorin therapy which targeted
the colonic adenocarcinoma. Although this was a report
of a single case, the treatment resulted in very long-term,
relapse-free survival (60 mo). Therefore, chemotherapy
which not only targeted the choriocarcinoma, but also
the adenocarcinoma of the large intestine, appeared to be
the key to prolonging survival.
Recently, FOLFOX and FOLFIRI have become standard chemotherapeutic regimens for the treatment of
colorectal cancer[27-29]. However, the use of irinotecan- or
OHP-containing regimens to treat colorectal choriocarcinoma has not been reported. In this case, the CD-DST
results indicated that the tumor was most sensitive to
5-FU/OHP, which simulates the FOLFOX combination. The tumor sample used in the CD-DST was mainly
choriocarcinoma; however, the pathological findings
revealed the co-existence of moderate-to-poorly differentiated adenocarcinoma. Noguchi et al[30] reported that
the survival of a patient with gastric choriocarcinoma
was prolonged by administering a chemotherapy regimen
commonly given to patients with gastric adenocarcinoma,
rather than to those with choriocarcinoma. The regimen
for adenocarcinoma in the original tissue appeared to be
effective against non-gestational or extra-gonadal chorio-
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carcinoma. Therefore, we hypothesized that the standard
regimen for the treatment of colorectal cancer might be
effective against primary colorectal choriocarcinoma. We
selected mFOLFOX6 combined with bevacizumab with
the approval of the patient.
CD-DST cultures extract cancer cells three-dimensionally in a collagen gel droplet. This three-dimensional
culture with collagen matrix is preferable to establish cell
cultures from human cancer tissue[31]. Here, we report
that CD-DST may provide useful information to tailor
chemotherapy regimens to individual patients[21,23,24]. Our
study demonstrates that patients with synchronous stage
IV colorectal cancer who were treated with tumor-sensitive chemotherapeutics as evidenced by the CD-DST had
higher response rates (85.71%) than patients receiving
drugs that the CD-DST did not identify as tumor-sensitive (41.67%). Moreover, progression-free survival (PFS)
and OS were superior in patients treated with in vitro sensitive drugs by CD-DST (median PFS, 696.5 d vs 297.5 d;
median OS, 1023.4 d vs 518.5 d)[23]. Unfortunately, the cell
culture was not maintained long enough for additional
examination of anti-tumor drugs for the EMA/CO regimen after the results of immunohistochemical staining
were obtained. Although the best regimen according to
the results of the CD-DST suppressed rapid progression
of choriocarcinoma in this case, the therapeutic effect
in this patient was not remarkable compared with our
previous findings of the CD-DST in common colorectal
adenocarcinoma[23]. We could not evaluate hepatic meta-
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static lesions using the CD-DST in this case. It is possible
that the chemosensitivity of the hepatic metastases may
be different from that of the primary lesion.
In conclusion, we report an extremely rare case of
primary choriocarcinoma of the sigmoid colon. Systemic
chemotherapy appeared to improve the patient’s survival.
This case suggests that the standard regimen for the
treatment of colorectal cancer might have suppressive effects against primary colorectal choriocarcinoma. Moreover, CD-DST may provide, at least in part, therapeutic
insight for the selection of appropriate antitumor agents
which may be effective for treating patients with colonic
choriocarcinoma on an individual basis.
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A case of rapidly progressing leiomyosarcoma combined
with squamous cell carcinoma in the esophagus
Su Sun Jang, Woo Tae Kim, Bong Suk Ko, Eun Hae Kim, Jong Ok Kim, Kuhn Park, Seung Woo Lee
amination of the surgical specimen revealed that it was
combined with squamous cell carcinoma. Combined
carcinoma should therefore be considered when leiomyosarcoma shows rapid progression.
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INTRODUCTION
Leiomyosarcoma of the esophagus is a rare malignant tumor, accounting for less than 1% of all malignant esophageal tumors[1-3]. Esophageal leiomyosarcoma combined
with squamous cell carcinoma is even rarer than solitary
leiomyosarcoma. Simultaneous esophageal leiomyosarcoma and squamous cell carcinoma were first described
by Ovens et al[4] in 1951. Leiomyosarcomas are characterized by slow growth and late metastases, and hence have
a better prognosis than squamous cell carcinomas of the
esophagus[5,6]. However, we experienced a case of leiomyosarcoma combined with squamous cell carcinoma
that progressed very rapidly. We report this case and review the literature.

Abstract
Esophageal leiomyosarcoma is a rare tumor that accounts for less than 1% of all malignant esophageal
tumors. Esophageal leiomyosarcoma combined with
squamous cell carcinoma is even rarer than solitary
leiomyosarcoma. We experienced a case of leiomyosarcoma combined with squamous cell carcinoma that
progressed very rapidly.

CASE REPORT
A 72-year-old male visited to our hospital suffering from
chest pain that had been present for 1 mo. The patient
had been diagnosed with colon cancer and received laparoscopic surgery 1 year prior. The physical examination
was unremarkable. He was admitted to the cardiology
department, and received electrocardiogram and cardiac
single photon emission computed tomography, but no
cardiac problem was found. Endoscopic examination

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Leiomyosarcoma; Carcinoma; Squamous
cell; Esophagus; Sarcoma
Core tip: We performed esophagectomy with esophagogastrostomy to resect the tumor. Pathological ex-
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A

Figure 2 Computed tomography scan showed a large, homogeneously
enhancing soft tissue mass.

B

A

B

Figure 1 Endoscopic finding. A: Intraluminal polypoid mass; B: Stalk of the
mass (arrow).

demonstrated a stalked intraluminal polypoid mass in the
mid esophagus, 30 cm from the incisor (Figure 1). The
tumor was large enough to fill the esophageal lumen, but
allowed passage of a gastrofiberscope (Q260, Olympus,
Tokyo, Japan) to the distal part of the esophagus. An
endoscopic biopsy was performed, and the patient was
suspected of leiomyoma and leiomyosarcoma. A computed tomography scan showed a large, well enhancing
soft tissue mass in the mid esophagus (Figure 2), but
no regional lymph node enlargement or liver metastasis.
Positron emission tomography/computed tomography
(PET-CT) showed intense segmental F-18 fluorodeoxyglucose (FDG) uptake [Standardized Uptake Value (SUV)
max 17.3] at the mid-thoracic esophagus. Compared with
the previous PET-CT for colon cancer follow-up from
3 mo prior, there was only physiologic FDG uptake at
the esophagus (Figure 3). The patient underwent surgery;
an esophagectomy with esophagogastrostomy. Macroscopically, the resected specimen was a polypoid tumor
measuring 9.8 cm × 5.0 cm × 2.5 cm (Figure 4). Histopathologically, the tumor consisted of pleomorphic spindle cells with mitosis and cell necrosis compatible with
leiomyosarcoma (Figure 5A). Tumor invasion involved
the muscularis propria, submucosa, and mucosa. Nine
regional lymph nodes were free of metastasis. An immunohistochemical examination stained positive for smooth
muscle actin, but negative for cytokeratin and S-100
protein (Figure 5B). These were stained by an automated
Ventana immunohistochemical/in situ hybridization
staining platforms machine (BenchMark XT). Squamous

WCCR|www.wjgnet.com

Figure 3 Positron emission tomography/computed tomography. A: Positron emission tomography/computed tomography (PET-CT) showed intense
segmental fluorodeoxyglucose uptake (SUV max 17.3) at mid esophagus; B:
PET-CT performed at 3 mo ago.

severe dysplasia and focal stratified squamous epithelial
invasion into the lamina propria was also noted in the
mucosa (Figure 5C). We diagnosed the patient with leiomyosarcoma combined with squamous cell carcinoma.
In the post-operative period, the patient recovered
uneventfully and was discharged 18 d after operation.
No adjuvant radiotherapy or chemotherapy was administered. At the last follow up visit to our hospital 2 mo
after surgery, the patient was in good condition without
any recurrence or distant metastasis.

DISCUSSION
Leiomyosarcoma is a high grade, smooth muscle soft tissue tumor that can occur in any tissue containing smooth
muscle fibers. A leiomyosarcoma combined with squamous cell carcinoma is an extremely rare disease of the
esophagus, with very few such cases described[4,5,7-9]. Leiomyosarcomas are most commonly located in the middle
and lower thoracic esophagus because smooth muscle
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A

B
Figure 4 Resected specimen measured about 9.8 cm × 5.0 cm × 2.5 cm.

predominates in that area[10]. Esophageal leiomyosarcomas are typically divided into two types: the polypoid
type in 60% of cases and the infiltrative type in 40% of
cases[11,12]. Our case was the polypoid type. The prognosis
of esophageal leiomyosarcoma is better than esophageal
squamous cell carcinoma because of its characteristics
of slow growth and late metastases[5,6]. Patients with polypoid and intramural tumors, tumors in an intrathoracic
location, and well-differentiated tumors have a better
prognosis than patients with infiltrating lesions, tumors in
cervical locations, and poorly differentiated tumors[13,14].
Koga et al[13] reported a case of esophageal leiomyosarcoma that grew rapidly and had a poor prognosis. We think
this case is unique because the tumor had good prognostic factors, such as the polypoid type and intrathoracic
location, but it grew very rapidly and was combined with
squamous cell carcinoma. Eroğlu et al[7] suggested that
mutability or metaplasia between mesenchymal and epithelial tissues or multipotent stem cells with the ability
to undergo biphasic differentiation toward mesenchymal
and epithelial elements could be a mechanism of this
combined malignancy. It is possible that these are separate entities that have arisen independently and combined
squamous cell carcinoma may affect the growth of leiomyosarcoma by cytokines or growth factors.
The role of FDG-PET-CT in the diagnosis of
leiomyosarcoma was reported recently[15-17]. Our case
showed intense FDG uptake on PET-CT. The standard
treatment is esophagectomy, but the role of adjuvant
radiotherapy or chemotherapy is controversial with some
authors[2,6,14,18]. In our case, the leiomyosarcoma grew exceptionally rapidly and was combined with squamous cell
carcinoma, so further research will be needed to reveal
the relationship between leiomyosarcoma and squamous
cell carcinoma.

C

Figure 5 Pathologic images. A: Pleomorphic spindle cells showing mitosis
and cell necrosis compatible with leiomyosarcoma [hematoxylin and eosin (HE)
stain, × 200]; B: Immunohistochemical stain was positive for smooth muscle
actin (× 12); C: Squamous severe dysplasia and focal stratified squamous epithelial invasion into lamina propria was noted in mucosa (HE stain, × 100).
3
4
5
6
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To our knowledge, this is the first reported case of isolated splenic metastases undergoing laparoscopic splenectomy.
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Key words: Metastasis; Splenic neoplasms; Stomach
neoplasms; Laparoscopy; Splenectomy
Core tip: Isolated metastases to the spleen from gastric carcinoma is very rare. We report a case of isolated splenic metastases in a 62-year-old man, occurring
12 mo after total gastrectomy for gastric carcinoma
who underwent laparoscopic splenectomy. The patient
has been well for 9 mo after surgery with no tumor
recurrence. The clinical data of 18 cases of isolated
splenic metastases from gastric carcinoma treated by
splenectomy were summarized after a literature review. To our knowledge, this is the first reported case
of isolated splenic metastases undergoing laparoscopic
splenectomy.

Isolated metastases to the spleen from gastric carcinoma is very rare. Only a few cases have been reported
in the literature. We herein present a case of isolated
splenic metastases in a 62-year-old man, occurring 12
mo after total gastrectomy for gastric carcinoma. The
patient underwent a laparoscopic exploration, during
which two lesions were found at the upper pole of the
spleen, without involvement of other organs. A laparoscopic splenectomy was performed. Histological examination confirmed that the splenic tumor was a poorly
differentiated adenocarcinoma similar to the primary
gastric lesion. The postoperative course was uneventful
and the patient has been well for 9 mo, with no tumor
recurrence. The clinical data of 18 cases of isolated
splenic metastases from gastric carcinoma treated by
splenectomy were summarized after a literature review.

WCCR|www.wjgnet.com

INTRODUCTION
Splenic metastases from gastric carcinoma are uncommon
and are generally detected as part of multi-organ metastases. Isolated splenic metastases from gastric carcinoma
are exceedingly rare with only a few cases having been
documented in the literature. Here, we report a case of
isolated splenic metastases, occurring 12 mo after eradication of gastric carcinoma, which was successfully treated
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A

B

Figure 1 Computed tomography showed two low-density lesions (arrows),
4.5 cm × 3.5 cm and 2.5 cm × 2.0 cm in size respectively, at the upper pole
of the spleen.

Figure 3 Histological findings of the primary gastric carcinoma (A) and
the splenic metastatic tumor (B) (hematoxylin-eosin stain, × 40).

(CT) scan did not reveal any remarkable metastatic lesions during the postoperative follow-up.
In February 2012, an abdominal CT scan showed two
low-density lesions, 4.5 cm × 3.5 cm and 2.5 cm × 2.0 cm,
respectively, at the upper pole of the spleen without obvious contrast enhancement (Figure 1). Two hypoechoic
lesions in the corresponding location of the spleen were
revealed by ultrasonography. The previous history of gastric carcinoma contributed to a presumptive diagnosis of
metachronous splenic metastases. The patient was given
two cycles of chemotherapy consisting of intravenous
5-fluorouracil, leucovorin and oxaliplatin. A thorough diagnostic workup, including gastroscopy, CT scan of chest and
abdomen, and 18F-fluorodeoxyglucose (18F-FDG) positron
emission tomography scan, was negative for extra-splenic
tumor dissemination. However, ultrasound as well as CT
scan revealed enlargement of the splenic lesions which
indicated their poor responsiveness to the chemotherapeutics. The patient underwent a laparoscopic exploration
since his splenic metastases were revealed to be isolated and
resectable. The splenic lesions were confirmed during the
procedure, while no other intra-abdominal organ metastasis or peritoneal dissemination was seen. A laparoscopic
splenectomy was performed in April 2012. The specimen
showed two lesions, measuring 4.5 cm × 4.0 cm and 3.0
cm × 2.0 cm respectively, occupying the upper pole of the
spleen. The tumors were yellowish-white in color, which
demarcated them quite clearly from the adjacent splenic
parenchyma, and showed no bleeding or necrosis (Figure
2). Histological examination showed that the lesions were
metastatic adenocarcinoma consistent with the features of
the primary gastric carcinoma (Figure 3) with no lymph

Figure 2 Cross section of the spleen showing two yellowish-white lesions
at the upper pole.

by laparoscopic splenectomy. To the best of our knowledge, this is the first report documenting metachronous
splenic metastases treated by laparoscopic surgery. In
order to better understand the clinical behavior of isolated splenic metastases with gastric carcinoma origin, we
reviewed a total of 18 such cases from the literature. The
detailed features and prognoses of these cases were summarized in this study.

CASE REPORT
A 62-year-old man was diagnosed with gastric carcinoma
located in the M and L portion of the stomach. The
tumor was of ulcerative type in gross appearance (Borrmann Ⅲ type) and was 9 cm × 8 cm in size. The patient
underwent a total gastrectomy with a standard D2 lymph
node dissection in February 2011. Histology of the resected specimen revealed a poorly differentiated adenocarcinoma infiltrating the serosa with nodal involvement
(12 of 25 nodes were positive for metastases), fulfilling
the criteria of stage ⅢB according to the American Joint
Committee on Cancer TNM staging classification for
carcinoma of the stomach (7th ed, 2012)[1]. The patient received six cycles of intravenous chemotherapy consisting
of 5-fluorouracil, leucovorin and oxaliplatin after surgery.
Ultrasonography and abdominal computed tomography
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Table 1 Summary of patients with isolated splenic metastasis from gastric carcinoma treated by splenectomy
No.

Source

Gender
/age (yr)

Primary gastric carcinoma

CT
appearance

Survival time (mo)/status/
tumor dissemination

Lymphatic

NS

3/dead/lung

Hematogenous
Hematogenous
Lymphatic

NS
NS
NS

0

LNs
LNs
LNs and
peritoneum
LNs

Hematogenous

NS

NS
12/alive/NS
1/dead/peritoneum, bone,
pancreas, adrenal, liver
8/dead/liver

Por, T2, n2, M1

0

LNs

NS

NS

U

Hepatoid AC,
T4

0

LNs

NS

M/57
M/63
M/54

U
M
M

Por, T3, n1, M0
Pap, T1, n0, M0
Tub, T2, n2, M0

17
33
102

None
None
None

NS
Hematogenous
Hematogenous

M/64

L

Tub, T2, n3, M0

16

None

Hematogenous

NS

7/dead/liver, lung

F/76

L

Tub, T2, N0, M0

57

None

Hematogenous

13/alive/none

Opocher
et al[4]
Williams et al[5]

M/66

NS

Por, T2, N1, M0

36

None

Hematogenous

Round cystic
area with fluid
content
NS

M/69

U

AC

43

None

NS

Yamanouchi
et al[8]
Sunitsch
et al[21]
Kawasaki
et al[22]
Zhou et al[23]

M/69

L

Tub, T2, N1, M0

48

None

Hematogenous?

F/80

L, R

37

None

NS

M/76

U

Por, T1, N0, M0;
tp, T1, N0, M0
Pap, T1, N1, M0

12

None

Hematogenous?

M/76

U

Tub

36

None

NS

1

2

Location

Histology

F/64

U, M

Por, T3, n1, M1

F/75
M/49
M/56

R
R
U, M

M/67

6

Sakamoto
et al[14]
Ishida et al[15]

7

8
9
10

1
2
3
4
5

11
12

13
14

15
16
17
18

Splenic metastasis
3

Other
involvement

Suggested route

0

LNs

Tub, T4, n3, M1
Tub, T3, n3, M1
Por, T3, n2, M1

0
0
0

U, M

Tub, T4, n2, M1

M/65

U

Lu et al[16]

M/59

Ikeda et al[17]
Shirai et al[18]
Tatsusawa
et al[19]
Takahashi
et al[20]
Opocher
et al[4]

Takebayashi
et al[10]
Fujita et al[11]
Mori et al[12]
Okuno et al[13]

Interval
(mo)

5/dead/tumor embolism
of portal vein
Heterogenous
18/alive/liver
low-density
lesions
NS
15/alive/ NS
NS
20/alive/ NS
NS
NS

14/alive/none

Soft tissue
NS
mass with
cacification
Low-density 40/dead/liver, peritoneum
area
NS
NS
Low-density
lesion
NS

24/alive/none
30/alive/none

1

U, M, and L: Indicate the upper, middle, and lower thirds of the stomach, respectively; R: Residual stomach; 2Por: Poorly differentiated adenocarcinoma;
tub: Tubular adenocarcinoma; pap: Papillary adenocarcinoma; tp: Tubulopapillary adenocarcinoma; AC: Adenocarcinoma; T1: Tumor invades lamina
propria, muscularis mucosae or submucosa; T2: Tumor invades muscularis propria; T3: Tumor penetrates subserosal connective tissue without invasion of
visceral peritoneum or adjacent structures; T4: Tumor invades serosa (visceral peritoneum) or adjacent structures[1]; n: n0 indicates no evidence of lymph
node metastasis; n1, n2, and n3 indicate metastasis to the groups 1, 2, and 3 lymph nodes, respectively, according to the Japanese Classification of Gastric
Carcinoma[24]; N: N0: No regional lymph node metastasis; N1, N2 and N3 indicate metastasis in 1-2, 3-6, 7 or more regional lymph nodes; M: M0: No distant
metastasis; M1: Distant metastasis; 3Interval: Interval from the detection of primary gastric carcinoma to the detection of the splenic secondary tumor. 0
indicates the the splenic secondary tumor detected at the same time as the primary tumor. LNs: Lymph nodes; CT: Computed tomography; NS: Not specified.

node involvement at the splenic hilum.
The patient recovered uneventfully and was discharged eight days after surgery. He recovered well and
showed no evidence of tumor recurrence at the last
follow-up in December 2012.

liac trunk inhibits large clumps of tumor cells from passing through; and (3) the microenvironment of the spleen
may hinder the growth of micrometastatic foci[3].
Most splenic metastases are accompanied by multivisceral tumor dissemination. Skin melanoma and carcinomas of the breast, lung, ovary, colorectum and stomach
are the major primary sources of splenic metastases, and
gastric carcinoma accounts for 6.9%[2]. Very few splenic
metastases occur as isolated splenic lesions, synchronous
or metachronous to the primary tumor. To our knowledge, only seven cases of synchronous splenic metastases
and 11 cases of metachronous splenic metastases from
gastric carcinoma have been treated by splenectomy to
date. A summary of these cases is shown in Table 1.
Isolated splenic metastases are often first identified by
ultrasonography or CT scan as most of them are asymptomatic. However, some patients harboring splenic me-

DISCUSSION
Splenic metastases from non-hematologic malignancies
are infrequent, with an incidence of 0.6%-1.1% in populations with carcinoma according to a large clinicopathologic study[2]. The rarity of splenic metastases might be
explained by the following reasons: (1) the poorly developed lymphoid system of the spleen, especially the lack
of afferent lymphatic vessels, prevents the spleen from
receiving metastatic tumor cells via the lymphatic route; (2)
the sharp angle of splenic artery branching from the ce-
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tastases complain of fatigue, weight loss, fever, abdominal pain, splenomegaly, anemia, or thrombocytopenia[3].
Generally, when an isolated splenic lesion is found during
the oncologic follow-up, a metastatic origin should be
suspected. Serum levels of carcinoembryonic antigen and
carbohydrate antigen 19-9 have been reported to be of
predictive value in detecting the appearance of isolated
splenic metastases in advance of imaging identification[4].
In our review, the splenic metastases presented variously
on CT scan, and ranged from a cystic lesion, low-density
occupying lesion to a solid mass, and showed different
patterns of enhancement. A calcified splenic mass, which
is a common feature of metastases from primary mucinous adenocarcinoma, was also described[5]. In this regard, it is sometimes difficult to distinguish the suspected
splenic metastases from primary splenic lesions such as
lymphoma, vascular tumor, or infectious disorder. It has
been reported that 18F-FDG positron emission tomography was of value in distinguishing benign from malignant
masses of the spleen[6]. As a highly vascular organ, the
spleen is often considered an inappropriate target for
fine-needle aspiration (FNA) due to the potential risk of
bleeding. Nevertheless, Cavanna et al[7] reported a series
of 160 patients who underwent biopsy of the splenic
mass by FNA with an overall accuracy rate of 98.1%
and with no complications, which demonstrated that the
technique is safe and effective.
In the present case, two masses were detected in
the spleen by imaging techniques 12 mo after a radical
gastrectomy. The previous history of gastric carcinoma
indicated the diagnosis of a splenic metastasis which
was subsequently supported by an 18F-FDG positron
emission tomography scan. Ultimately, the pathological
study of the surgical specimen, which showed a papillary
adenocarcinoma with a high morphological resemblance
to the primary gastric carcinoma, confirmed our clinical
diagnosis.
Gastric carcinoma in the U or M portion is likely to
invade the spleen directly because of their anatomical
contiguity. In such cases, the metastatic lesions are always
detected synchronously or very shortly after a radical gastrectomy. In contrast, splenic metastases are often detected later when they are caused by the hematogenous route.
In our literature review, the mean time from the diagnosis
of primary stomach carcinoma to the development of
secondary splenic metastases was 39.7 mo with the longest time being 102 mo[8]. The late occurrence of bloodborne isolated splenic metastases could be explained by
some recent advances in the knowledge of the metastatic
mechanism: it may develop from an early micro-metastasis within the spleen and progress to an observable lesion
after a period of clinical latency[9]. We also noted that the
mean duration from the detection of the primary gastric
tumor to the detection of the splenic secondary tumor
was shorter in Lam and Tang’s review (3-36 mo, mean 8
mo)[2]. We speculate that there might have been a proportion of the splenic metastases in their analysis which were
caused by direct invasion from primary gastric tumors,
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whereas there was not a single case in our review which
was reported to be caused by direct invasion. This might
explain the time difference between the two reviews.
As isolated splenic metastases from gastric carcinoma
are rarely documented in the literature, it is still difficult
to predict the clinical behavior of this disease. However,
the existing preliminary records show a tendency that
long-term remission could be expected after splenectomy
in a metachronous splenic metastasis, while a synchronous splenic metastasis always indicates early tumor
progression and a worse outcome. In our review, patients
with gastric carcinoma and synchronous splenic metastases had a mean post-operative survival time of seven
months, apparently shorter than that of the patients with
metachronous splenic metastases (mean 20.3 mo after
splenectomy).
Although splenectomy provides a possible means of
radical treatment in patients with isolated splenic metastases, it should be decided with caution as a splenic
metastatic lesion which is supposed to be “isolated”
sometimes may represent an initial clinical manifestation
of systemic metastases at multiple sites. Under such circumstances, surgical stress from splenectomy might cause
adverse clinical effects in the patient. With this in mind,
following the discovery of the splenic lesions in the present patient, rather than performing splenectomy immediately, he was given two cycles of chemotherapy and this
time span was used for observation as well. As no new
metastatic lesions emerged, a laparoscopic exploration
and splenectomy was performed.
As a result of previous surgery, there was severe
adhesion in the upper quadrant of the abdomen, especially between the transverse colon and the spleen, which
needed careful separation. Conversely, the isolation of
the splenic pedicle was not as difficult, as the connective
tissue in this region had been removed and all the short
gastric vessels had been severed during the previous operation of total gastrectomy. To the best of our knowledge, this is the first report documenting metachronous
splenic metastases treated by laparoscopic surgery. The
patient’s postoperative course was uneventful and he has
been well with no evidence of tumor recurrence for nine
months.
According to our experience, laparoscopic splenectomy seems to be a promising approach in achieving
long-term survival in patients with metachronous isolated
splenic metastases after eradication of gastric carcinoma.
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Complete response to multidisciplinary therapy in a patient
with primary gastric choriocarcinoma
Kazuhiro Takahashi, Shigeki Tsukamoto, Ken Saito, Nobuhiro Ohkohchi, Katsu Hirayama
one nodule remained. Computed tomography-guided
RFA was performed for this oligometastatic tumor. The
patient has been alive with no evidence of disease for
10 years after the initial diagnosis. To the best of our
knowledge, this patient with recurrent primary gastric
choriocarcinoma has achieved the longest survival. The
present case is the first report of choriocarcinoma metastatic to the lung successfully treated with RFA. From
our retrospective analysis of recurrent or unresectable
primary gastric choriocarcinoma, we propose that gonadal choriocarcinoma regimens can be considered as
first-line for primary gastric choriocarcinoma.
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Abstract
Primary gastric choriocarcinoma is a rapidly growing
neoplasm with an average survival of several months in
untreated patients. Gastrectomy with lymph node dissection followed by chemotherapy is the treatment of
choice. Regimens used for gastric adenocarcinoma are
usually selected. However, median survival remains less
than six months. In this case report, we describe a case
of primary gastric choriocarcinoma with a clinical complete response to multidisciplinary treatment including
surgery, chemotherapy, and radiofrequency ablation
(RFA). The patient was originally referred for general
malaise. Esophagogastroduodenoscopy demonstrated a
large tumor occupying the fornix, and total gastrectomy
with lymph node dissection was performed. Seven days
later, multiple liver metastatic recurrences with high
serum levels of beta-human chorionic gonadotropin
(β-hCG) were recognized. Chemotherapy with a gonadal choriocarcinoma regimen consisting of etoposide,
methotrexate, actinomycin D, cyclophosphamide, and
vincristine (EMA/CO), was initiated. After three cycles,
serum β-hCG decreased markedly and the tumors disappeared. Six months later, multiple lung metastatic recurrences were found. After one cycle of EMA/CO, only
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Core tip: We described a case of primary gastric choriocarcinoma with a complete response to multidisciplinary
treatment including surgery, chemotherapy, and radiofrequency ablation (RFA). The patient has been alive
with no evidence of disease for 10 years. To the best of
our knowledge, this patient with recurrent primary gastric choriocarcinoma has achieved the longest survival.
The present case is the first report of choriocarcinoma
metastatic to the lung successfully treated with RFA.
From our retrospective analysis of recurrent or unresectable primary gastric choriocarcinoma, we propose
that gonadal choriocarcinoma regimens can be considered as first-line for primary gastric choriocarcinoma.
Original sources: Takahashi K, Tsukamoto S, Saito K, Ohkohchi N, Hirayama K. Complete response to multidisciplinary
therapy in a patient with primary gastric choriocarcinoma. World
J Gastroenterol 2013; 19(31): 5187-5194 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i31/5187.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i31.5187
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INTRODUCTION

A

Choriocarcinoma typically occurs in females at the origin
of the chorionic epithelium of the placenta, and is commonly related to gestation. The tumor is rapidly growing,
widely metastasizing, and highly invasive of surrounding
tissues. Gonadal choriocarcinomas are usually highly sensitive to various types of anti-cancer agents[1].
Primary gastric choriocarcinoma is a type of non-gonadal choriocarcinoma that constitutes less than 1% of all
gastric cancers[2]. It was first described by Davidson in 1905,
and there are currently approximately 140 reported cases
worldwide[3]. Most patients with primary gastric choriocarcinoma do not survive for even one year after surgery[4].
Chemotherapy regimens used successfully for gonadal choriocarcinoma are not as effective for primary gastric choriocarcinoma[5]. The prognosis is considerably worse than
gastric adenocarcinoma[4]. Primary gastric choriocarcinoma
with liver metastases has the worst prognosis[6].
We report a case of primary gastric choriocarcinoma
successfully controlled by multidisciplinary therapy including surgery, chemotherapy, and radiofrequency ablation (RFA). The patient survived for approximately 10
years after initial diagnosis. To the best of our knowledge,
the present case has the longest survival of recurrent primary gastric choriocarcinoma in the world.

Figure 1 Gross appearance of the resected specimen. A: An elevated tumor
with surface ulceration and hemorrhage was located in the fornix (arrow); B: On
the cut surface of the specimen, there was a very large lobulated tumor, white
to gray in color, with large areas of hemorrhage and necrosis (arrow).

and hemorrhage was located at the fornix (Figure 1A).
On the cut surface of the specimen, there was a very
large lobulated tumor, white to gray in color, with large
areas of hemorrhage and necrosis (Figure 1B).
Microscopically, the tumor had two components (Figure 2A). The first component, with histological features
suggestive of choriocarcinoma, consisted of unusuallyshaped multinucleated giant cells, similar to syncytiotrophoblasts in a characteristic dimorphic plexiform pattern,
associated with hemorrhage and necrosis (Figure 2B).
The second component consisted of atypical mononucleated cells similar to intermediate trophoblasts in a
solid and sheet growth pattern (Figure 2C). Immunohistochemically, the tumor cells in the first component were
diffusely positive for β-human chorionic gonadotropin
(hCG) (Figure 2D). Immunoreactivity was also seen for
human placental lactogen (Figure 2E). The tumor cells in
the second component were diffusely positive for β-hCG
and placental alkaline phosphatase (Figure 2F and G).
Immunoreactivity was also seen for CEA (Figure 2H).
These findings are identical to the World Health Organization (WHO) classification of primary gastric choriocarcinoma based on clinicopathological criteria[7]. Histologically, it showed an INF β growth pattern with invasion
to the subserosa. Metastasis was detected in the lymph
nodes along the short gastric vessels (no. 4SA) and at the
right splenic hilum (no. 10). The liver nodule was also
identified as a metastasis. The proximal and distal resection margins were clear. Peritoneal cytology was negative.
The final classification was T3N1M1, stage Ⅳ, according
to the Union for International Cancer Control guidelines.

CASE REPORT
A 65-year-old woman was referred to our clinic for general malaise and dizziness. She had no significant past
medical history, and had never been hospitalized. On
physical examination, the patient had pale skin due to
anemia. Initial laboratory results were normal except for
hemoglobin of 7.4 g/dL. Serum carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19 concentrations were within normal limits. Esophagogastroduodenoscopy demonstrated a large tumor from the fornix
to the posterior wall of the upper body of the stomach,
with a mixture of protruding and ulcerative lesions, as
well as areas of hemorrhage. Biopsied specimens were
interpreted as tubular adenocarcinoma with moderate
differentiation. Abdominal computed tomography (CT)
demonstrated wall thickening at the fornix with disappearance of adipose tissue at the gastrosplenic ligament,
suggestive of penetration of the gastric serosa. There was
no obvious evidence of metastasis to the lymph nodes or
liver, or of peritoneal dissemination. Total gastrectomy
with D2 lymphadenectomy was planned.
During laparotomy, the tumor showed invasion to
the body of the pancreas, and metastasis to several adjacent lymph nodes was suspected. A 1 cm × 1 cm nodule
was detected in the liver. Total gastrectomy with D3
lymph node dissection, distal pancreatectomy, splenectomy, and enucleation of the liver was performed, along
with Roux-en-Y reconstruction.

Postoperative course and follow-up
The postoperative course was unremarkable. Serum
β-hCG measured immediately after surgery was 12000
mIU/mL (normal range < 0.7 mIU/mL) (Figure 3).
Seven days after surgery, multiple low-density lesions were
detected in the liver on abdominal CT (Figure 4A and B).
Recurrence was suspected and so systemic chemotherapy
consisting of etoposide, methotrexate, actinomycin D,
cyclophosphamide, and vincristine (EMA/CO) was initiated. After one cycle, the serum β-hCG concentration

Pathological findings
An elevated 10 cm × 8 cm tumor with surface ulceration
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Figure 2 Pathological findings (hematoxylin/eosin staining and immunohistochemical staining). A: The tumor had two components, as indicated by small
boxes with solid and dashed lines. Hematoxylin/eosin (HE) × 40; B: In the area marked by a solid line in panel A, unusual multinucleated giant cells in a characteristic
dimorphic plexiform pattern associated with hemorrhage and necrosis were observed. HE × 100; C: Atypical mononucleated cells demonstrated a solid and sheet
growth pattern in the area marked by a dashed line in panel A. HE × 100; D, E: Tumor cells were diffusely positive for β-human chorionic gonadotropin (hCG) and focally positive for human placental lactogen (HPL) in the area marked by a solid line in panel A. HE × 200; F, G: The tumor cells were positive for beta-human chorionic
gonadotropin and placental alkaline phosphatase (PALP) in the area marked by a dashed line in panel A. HE × 200; H: Immunoreactivity was focally positive for carcinoembryonic antigen (CEA). HE × 100.

started to decrease and there was reduction in the size of
the tumors on CT. After three cycles, the serum β-hCG
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Figure 3 Tumor markers and chemotherapy. Seven days after surgery, metastatic recurrence in the liver was diagnosed. After starting etoposide, methotrexate, actinomycin D, cyclophosphamide, and vincristine (EMA/CO), serum beta-human chorionic gonadotropin (β-hCG) concentrations decreased. After three cycles, serum β-hCG
levels decreased markedly to almost within normal limits and clinically the tumors showed a complete response. Six months later, there was a sudden elevation in serum
β-hCG levels with the emergence of multiple nodules in both lung fields. Metastatic recurrence in the lung was diagnosed and EMA/CO was restarted. After one cycle,
most tumors, except for one nodule in the left lower lobe, disappeared concomitantly with declines in serum β-hCG levels. Computed tomography-guided radiofrequency
ablation (RFA) was performed for the oligometastatic tumor. The patient has been alive with no evidence of disease for nine years after RFA.

A

B

C

D

Figure 4 Computed tomography images before and after chemotherapy. A, B: Seven days after surgery, multiple low-density lesions were detected in the liver on
abdominal computed tomography; C, D: After three cycles of etoposide, methotrexate, actinomycin D, cyclophosphamide, and vincristine, the tumors disappeared with
a clinical complete response.

Pooled analysis of reported cases of recurrent or
unresectable primary gastric choriocarcinoma treated
with chemotherapy
We retrospectively collected all reported cases of recurrent or unresectable (including initially unresectable tumors treated with neoadjuvant therapy) primary gastric
choriocarcinoma treated with chemotherapy with a clear
postoperative prognosis in the English and Japanese
literature after 1990 (Table 1)[5,8-31]. Measurement of the
overall survival (OS) period began at the time of initial

side effects (Figure 4C and D). Six months after surgery,
there were a sudden elevation in the serum β-hCG level
(1100 mIU/mL) and the emergence of multiple nodules
in both lung fields on CT. Lung metastasis was diagnosed
and EMA/CO was restarted. After one cycle, most
tumors, except one nodule in the left lower lobe, disappeared along with decreases of serum β-hCG. CT-guided
RFA was performed for oligo-recurrence. The patient
remains alive with no evidence of disease for nine years
after RFA treatment.
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Table 1 Review of the English and Japanese literature for cases of recurrent or unresectable primary gastric choriocarcinoma treated
with chemotherapy after 1990
Cases

Authors

Age (yr)/sex

Type

Site of metastasis

Chemotherapy regimen

Response

1
2
3
4
5

Present case
Waseda et al[5]
Shastri et al[8]
Shimuzu et al[9]
Yoon et al[10]

65/F
68/M
44/M
43/F
62/M

Recurrent
Unresectable
Unresectable
Unresectable
Unresectable

Liver
Liver
Liver
Distant lymph nodes
Liver

Yoon et al[10]

45/M

Unresectable

Liver

7
8
9
10
11
12

Kanemura et al[11]
Yasumoto et al[12]
Mori et al[13]
Enokido et al[14]
Adachi et al[15]
Kishimoto et al[16]

79/M
76/F
36/F
54/M
78/M
69/M

Recurrent
Unresectable
Recurrent
Unresectable
Unresectable
Recurrent

No data
Liver
Brain and lung
Liver
Liver
Liver

13
14

Kawaguchi et al[17]
Liu et al[18]

60 M
36/F

Recurrent
Unresectable

Liver
Colon (infiltration)

15

Inaki et al[19]

56/M

Recurrent

Liver

CR
CR
Size reduction
Size reduction
Progression
Progression
Progression
Progression
Progression
Progression
Progression
Progression
Progression
Progression
Progression
Progression
CR
Progression
CR
Progression
Progression
Progression
Progression
Size reduction
Progression
Progression

115 NED
24 NED
12 DOD
7 DOD
16 DOD

6

16
17
18
19
20
21

Bayhan et al[20]
Satoh et al[21]
Kinoshita et al[22]
Imai et al[23]
Fujimoto et al[24]
Ogura et al[25]

26/F
58/M
74/M
63/F
57/M
45/F

Recurrent
Recurrent
Unresectable
Recurrent
Recurrent
Recurrent

Lung
Paraaortic lymph nodes
Liver
Liver
Liver
Liver

Kan et al[26]

67/M

Unresectable

Liver

23

Saito et al[27]

57/M

Recurrent

CEA elevation

Size reduction
Progression
Progression
Progression
Progression
Size reduction
Progression
Size reduction
Progression
Progression
SD

18 NED
6 DOD
3 AWD
3 DOD
6 DOD
10 DOD

22

24
25
26
27

Imatake et al[28]
Okada et al[29]
Kobayashi et al[30]
Masuda et al[31]

50/M
57/F
60/M
79/M

Unresectable
Recurrent
Unresectable
Unresectable

Liver
hCG elevation
Liver
Liver

EMA/CO
EP
BEP
TS-1/CDDP
5-FU/USAN/L-OHP
PTX/CDDP
5-FU/USAN/CPT-11
BEP
EMA/CO
VIP
BEP
VIP
EMA/CO
5-FU/USAN/CPT-11
TS-1/PTX
5-FU
EMA/CO
TS-1
TS-1
Epi-ADM/MMC (TACE)
5-FU (HAI)
UFT
MTX/BLM/CDDP/CPA
BEP
VBL/IFM/CDDP
MAC (second-line after UFT as
adjuvant)
MAC
VP-16/CDDP
MTX
MA
MAC
5-FU/MMC/Epi-ADM (HAI)
VP-16/CDDP
5'DFUR/CDDP
5'DFUR/CDDP/VP-16
MTX
5-FU/CDDP (second-line after
Tegafur as adjuvant)
MMC/5-FU/lentinan
VAC
MTX/ADM (HAI)
UFT

Progression
Progression
Progression
Progression

Prognosis (mo)

12 DOD

5 DOD
1 DOD
54 NED
3 DOD
12 NED
17 DOD

5 DOD
6 DOD
3 DOD

10 DOD

12 AWD
2 DOD
7 DOD
5 DOD
1.5 DOD

M: Male; F: Female; USAN: Leucovorin; CDDP: Cisplatin; 5-FU: Fluorouracil; L-OHP: Oxaliplatin; CPT-11: Irinotecan; PTX: Paclitaxel; BLM: Bleomycin;
CPA: Cyclophosphamide; VBL: Vinblastine; Epi-ADM: Epirubicin; IFM: Ifosfamide; VP-16: Etoposide; 5'DFUR: Doxifluridine; ACT-D: Actinomycin D;
ADM: Adriamycin; VCR: Oncovin (vincristine); MMC; Mitomycin C; UFT: Tegafur-uracil; CEA: Carcinoembryonic antigen; β-hCG: β-human chorionic
gonadotropin; NED: No evidence of disease; DOD: Died of disease; AWD: Alive with disease; CR: Complete response; SD: Stable disease; TACE:
Transcatheter arterial chemoembolization; HAI: Hepatic arterial infusion; EMA/CO: Etoposide, methotrexate, actinomycin D, cyclophosphamide, and
vincristine.

diagnosis. Death due to primary gastric choriocarcinoma
was the only endpoint considered for the purpose of this
study. OS curves were obtained using the Kaplan-Meier
method, and differences were compared using the logrank test. P values < 0.05 were considered significant.
Our search revealed 12 previous cases treated using
gonadal choriocarcinoma regimens. 11 patients received
first-line chemotherapy, of whom two had a complete
response with etoposide and cisplatin (EP)[5] and EMA/
CO[13], respectively (Table 1). The median survival of the
patients treated with gonadal choriocarcinoma regimens
used as the first-line was 9.5 mo compared to 5.0 mo in
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patients treated with gastric adenocarcinoma regimens.
Although the difference was not significant, treatment
results showed a favorable prognosis with the gonadal
choriocarcinoma regimen (P = 0.1) (Figure 5).

DISCUSSION
We report a rare case of primary gastric choriocarcinoma
that showed a clinical complete response to multidisciplinary treatment, including surgery, chemotherapy, and
RFA. The patient obtained nine years of disease-free survival. The present case represents the first report of cho-
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Percent survival (%)

used successfully for gonadal choriocarcinoma, including
MAC (methotrexate, actinomycin-D, cyclophosphamide),
CHAMOCA (cyclophosphamide, hydroxycarbamide,
doxorubicin, actinomycin D, methotrexate, melphalan,
and vincristine), and EMA/CO are generally considered
to have a lower success rate in the treatment of primary
gastric choriocarcinoma [5]. Several studies employed
regimens used for gastric adenocarcinoma, such as a
combination of fluorouracil and cisplatin or TS-1-based
therapy, based on the concept that primary gastric choriocarcinoma develops from the retro-differentiation of
gastric adenocarcinoma[4,10,14,36]. However, despite recent
advances in combination chemotherapy, median survival
is still less than six months with these regimens. In our
retrospective analysis, the median survival with gastric
carcinoma regimens was 5.0 mo compared to 9.5 mo
with gonadal carcinoma regimens. In the present case, we
chose EMA/CO because it is the first-line regimen for
high-risk gestational trophoblastic neoplasia due to its favorable effectiveness-to-toxicity ratio. EP, BEP (bleomycin, etoposide, cisplatin), or VIP (etoposide, ifosfamide,
cisplatin) is used in refractory cases[1]. In fact, the recurrent tumor showed a dramatic response to EMA/CO
even with metachronous tumors in the lung. From our
analysis and experience, EMA/CO can be considered a
candidate for first-line treatment of recurrent or unresectable primary gastric choriocarcinoma.
RFA has been gaining popularity rapidly as a treatment for lung cancer[37]. In recent years, RFA has been
used to treat oligometastases and oligo-recurrences of
metastatic lung cancer such as colorectal carcinoma,
hepatobiliary carcinoma, renal cell carcinoma, and sarcoma[37]. Oligometastasis and oligo-recurrence refer to
the presence of one or a few metastatic or recurrent
lesions with a controlled primary tumor[38]. The International Registry of Lung Metastasis reported that the
five-year OS of patients with complete resection of
metastatic lung tumors was 36%, compared with 13%
for patients without resection[39]. Furthermore, for patients whose lung metastases were completely resected,
survival depended on the number of tumors, i.e., fewer
metastatic lesions indicated better survival. Such data
may provide the rationale for using local therapy including RFA for oligometastases and oligo-recurrences. In
the present case, since the recurrent tumors in the liver
and lungs were well-controlled by EMA/CO, we treated
the oligometastatic tumor in the lung with RFA. The
patient was disease-free for nine years without additional
chemotherapy after RFA. The present case is the first
successful case report of metastatic choriocarcinoma of
the lung treated by RFA in the world.

Gonadal choriocarcinoma regimen (n = 12)

100

Adenocarcinoma regimen (n = 15)

50

P = 0.1
0

0

50

100

150

t /mo

Figure 5 Overall survival with gonadal choriocarcinoma regimen and adenocarcinoma regimen. The median survival of patients treated with gonadal
choriocarcinoma regimens used as the first-line was 9.5 mo compared to 5.0
mo in patients treated with gastric carcinoma regimens. Although this difference
was not statistically significant, treatment results showed a favorable prognosis
with gonadal choriocarcinoma regimens (P = 0.1).

riocarcinoma metastatic to the lung successfully treated
with RFA. We propose that EMA/CO is useful as a firstline regimen for primary gastric choriocarcinoma.
Choriocarcinoma has been reported in extragonadal
sites such as the lung, liver, breast, prostate, urinary bladder, nose, and gastrointestinal tract[32]. Primary gastric
choriocarcinoma is extremely rare. There are several
theories on the histopathogenesis of primary gastric
choriocarcinoma (i.e., histological resemblance to choriocarcinoma, arising from a gonadal anlage displaced in the
abdomen, a long delayed metastasis from a genital primary lesion, arising from gastric teratoma, and retro-differentiation of gastric carcinoma cells to embryonal ectodermal status with the ability to form trophoblasts)[33,34].
In some cases, there is a combination of malignant
cytotrophoblasts and syncytiotrophoblasts admixed with
areas of typical glandular differentiation, which supports
the retro-differentiation hypothesis[35]. In recent years,
Okada et al[33] described the possibility of normal gastric
cells with the ability to produce hCG, which can directly
develop into gastric choriocarcinoma. However, most authors favor the concept of retro-differentiation within an
area of adenocarcinoma over primary gastric cells developing into choriocarcinoma due to the fact that less than
25% of cases are pure choriocarcinoma[35]. In such cases,
the more rapidly growing choriocarcinoma component
seems to have replaced the adenomatous elements. In the
present case, there was a component of adenocarcinoma,
which was indicated by positive CEA immunohistological
staining. This finding supports the hypothesis that primary gastric choriocarcinoma originates from pre-existing
gastric adenocarcinoma.
Primary gastric choriocarcinoma is a rapidly growing neoplasm that has an average survival of only a few
months in untreated patients[6]. Gastrectomy with lymph
node dissection followed by chemotherapy is the treatment of choice. Although some case reports and small
studies have reported benefits from chemotherapy, a
standard treatment has not been established due to the
rarity of this tumor. Chemotherapy regimens usually
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DIGESTIVE SYSTEM DISEASES

Bone metastasis from early gastric cancer following
non-curative endoscopic submucosal dissection
Hiroyuki Kawabata, Ichiro Oda, Haruhisa Suzuki, Satoru Nonaka, Shigetaka Yoshinaga, Hitoshi Katai,
Hirokazu Taniguchi, Ryoji Kushima, Yutaka Saito
performed annually. The patient’s condition remained
stable for eight years, until a complaint of back pain in
2010 prompted further clinical investigation. Bone scintigraphy indicated increased uptake. Histological examination of biopsy specimens taken from the lumbar
spine revealed adenocarcinoma resembling the carcinoma cells from the EGC that had been treated previously by ESD, and which was consistent with immunohistochemical findings of gastrointestinal tract cancer.
Thus, the diagnosis of bone metastasis from EGC was
made. The reported rates of EGC recurrence in surgically resected cases range 1.4%-3.4%, but among
these bone metastasis is very rare. To our knowledge,
this is the first reported case of bone metastasis from
EGC following a non-curative ESD and occurring after
an eight-year disease-free interval.
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Abstract
A 67-year-old male underwent endoscopic submucosal
dissection (ESD) to treat early gastric cancer (EGC) in
2001. The lesion (50 mm × 25 mm diameter) was histologically diagnosed as poorly differentiated adenocarcinoma, with an ulcer finding. Although the tumor was
confined to the mucosa with no evidence of lymphovascular involvement, the ESD was regarded as a noncurative resection due to the histological type, tumor
size, and existence of an ulcer finding (as indicated by
the 2010 Japanese gastric cancer treatment guidelines,
ver. 3). Despite strong recommendation for subsequent
gastrectomy, the patient refused surgery. An alternative follow-up routine was designed, which included
five years of biannual clinical examinations to detect
and measure serum tumor markers and perform visual
assessment of recurrence by endoscopy and computed
tomography scan after which the examinations were
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Core tip: This case report provides the first description
of an adult male with bone metastasis from early gastric cancer following an eight-year disease-free interval
after endoscopic submucosal dissection (ESD). Although the original tumor was confined to the mucosa,
with no evidence of lymphovascular involvement, the
ESD was regarded as a non-curative resection based
upon the tumor’s histological type and size, and existence of an ulcer finding. If any patient, who is otherwise fit, initially refuses surgery and requests a contraindicated ESD, efforts should be made to persuade
the patient to undergo a gastrectomy with lymph-node
dissection.
Original sources: Kawabata H, Oda I, Suzuki H, Nonaka S,
Yoshinaga S, Katai H, Taniguchi H, Kushima R, Saito Y. Bone
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A

INTRODUCTION
Endoscopic resection remains the preferred treatment
modality for cases of early gastric cancer (EGC) with a
negligible risk of lymph-node metastasis[1-3]. The 2010
Japanese gastric cancer treatment guidelines (ver. 3) provide absolute indications and expanded indications for
performing endoscopic resections, including endoscopic
submucosal dissection (ESD), to treat these cases[4]. In
contrast, EGC cases with possible risk of lymph-node
metastasis generally require surgical treatment.
Here, we describe our clinical experience with a case of
bone metastasis from EGC that developed after an eightyear disease-free interval following non-curative ESD. To
our knowledge, this case represents the first of its kind to
be reported in the literature. In this particular case, ESD
was clinically contraindicated because the EGC consisted
of an undifferentiated type adenocarcinoma with an ulcer finding, but was performed in accordance with the
patient refusing surgical intervention despite our strong
recommendation to the contrary.

B

Figure 1 Endoscopic findings upon initial admission for early gastric
cancer. A: Conventional endoscopy showing a superficial depressed type lesion, 50 mm in size with an ulcer scar located in the gastric angle (arrows); B:
Chromoendoscopy with indigo-carmine dye (blue) showing the lesion margin.

CASE REPORT

A

In 2001, a 58-year-old man was admitted to our hospital
upon detection of EGC by screening endoscopy. Physical
examination and laboratory data revealed no abnormalities, and the patient had no relevant personal or family
history. The endoscopic findings indicated a superficial
depressed type (0-Ⅱc) EGC confined to the mucosa (in
terms of invasion depth), along with an ulcer (50 mm)
located in the gastric angle (Figure 1). Histological examination of the biopsied specimens indicated poorly- to
moderately-differentiated adenocarcinoma. Ultrasound
and computed tomography (CT) examinations revealed
no metastasis.
Based on the 2010 Japanese gastric cancer treatment
guidelines[4], endoscopic resection was not indicated for
this lesion. The patient was informed of the possible
risk of lymph-node metastasis and the need for a surgical resection; however, the patient refused surgery and
the ESD was performed in October 2001 (Figure 2).
Histological examination of the resected tissues revealed
the tumor (50 mm × 25 mm diameter) to be primary
composed of poorly-differentiated adenocarcinoma and
confirmed the proximal ulcer (Figure 3). The tumor was
confined to the mucosa, with no evidence of lymphovascular involvement. Both the vertical and horizontal margins were free of tumor cells. However, a slight tear was
observed inside the lesion and was considered to have
occurred incidentally during the ESD.

WCCR|www.wjgnet.com

B

Figure 2 In situ locale of the lesion and gross appearance of the resected
tumor. A: Intraoperative image taken during the endoscopic submucosal dissection (ESD) procedure. ESD was performed in October 2001; B: A tear (arrow)
was present inside the lesion and likely was incident to the ESD procedure.
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A

A

B

B

Figure 4 No endoscopic evidence of recurrence was found at the endoscopic submucosal dissection site eight years after endoscopic submucosal dissection. A: Conventional endoscopy; B: Chromoendoscopy with indigocarmine dye. Endoscopic examination provided no indications of recurrence at
the endoscopic submucosal dissection site.

Figure 3 Histological findings of the endoscopic submucosal dissectionresected lesion tissues. A: The tumor is confined to the mucosa (solid arrow)
and an ulcer scar (dashed arrow) (magnification: × 20); B: The tumor is composed of poorly differentiated adenocarcinoma with signet ring cells (magnification: × 100).

ably enhanced level of alkaline phosphatase (1172 IU/L,
normal range: 120-340 IU/L), but endoscopic examination provided no indications of recurrence at the ESD
site (Figure 4). Bone scintigraphy indicated increased uptake in the spine and pelvic regions (Figure 5). Histological examination of biopsied specimens taken from the
lumbar spine revealed a poorly-differentiated adenocarcinoma that resembled the carcinoma cells in the original
ESD-treated EGC (Figure 6A). Immunohistochemical
examination showed the tumor cells were positive for
caudal-type homeobox transcription factor 2, which is
consistent with gastrointestinal tract cancer (Figure 6B).
There were no findings of malignancy in any other organs. Thus, the diagnosis was made of bone metastasis
from the EGC following a non-curative ESD after an
eight-year disease-free interval.
The patient received chemotherapy (methotrexate +
fluorouracil), but developed disseminated intravascular
coagulopathy and died in August 2011.

Figure 5 Bone scintigraphy results from the eight-year follow-up showing
increased uptake in the spine and pelvic bone.

Since the ESD was regarded as a non-curative resection, we repeated our strong recommendations for gastrectomy, but the patient continued to refuse. As a result,
we designed a monitoring strategy in which the patient
would present to clinic biannually for testing of serum tumor markers and endoscopic and CT examinations; after
five years with no remarkable findings, the clinical followups were decreased to once a year. The patient’s condition
remained stable, with no evidence of recurrence, for eight
years after the ESD.
In April 2010, however, the patient presented with a
complaint of back pain. Serum testing revealed a remark-
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DISCUSSION
This is the first report of bone metastasis from EGC
after an eight-year disease-free interval following non-curative ESD. This case presents several aspects for discussion, including contraindicated ESD, metastasis limited to
bone, and late recurrence.
A recent report of EGC indicated a lower survival
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(28.6%) with mixed type recurrence. Similarly, Kobayashi
et al[9] reviewed Japanese case reports to determine the
characteristics of bone metastasis in EGC for this patient
population. Among the tumors, 51.4% had infiltrated the
mucosa and 48.6% had infiltrated the submucosa, 65.0%
of the metastases were metachronous and 35.0% were
synchronous, 18.8% of the primary tumors were differentiated and 81.2% were undifferentiated, and lymphnode metastasis was present in 55.2% of the patients.
In our case, the metastasis that was diagnosed after
a lengthy interval (eight years) following non-curative
ESD was only found in bone. One possible explanation
of such a late recurrence involves the concept of tumor
dormancy, a state in which cancer cells exist with no to
low-level activity concomitant to normal, healthy tissues
until the dormancy is disturbed by an instigating event,
such as infection or immunosuppression[11]. In such a
case, the activated cancer cells will have a negative impact
on the prognosis of the cancer patient, regardless of the
duration of the disease-free interval. Recurrence of gastric cancer is generally believed to occur within five years
of the primary surgery, but there are some reports of
very late recurrence, including bone metastasis after surgery, and particularly involving EGC cases[9,12-14]. It may
be necessary, therefore, to follow-up EGC patients for
more than five years, especially those who were treated by
ESD in lieu of surgical resection or those with expanded
indications.
The number of patients who undergo ESD instead
of surgery has increased in recent years, in part because
the indications have been expanded[3,5,15,16]; however, it is
important to apply the indications properly. If any patient, who is otherwise fit, initially refuses surgery and requests a contraindicated ESD, all efforts should be made
to persuade the patient to undergo a gastrectomy with
lymph-node resection in order to optimize the patient
prognosis.

A

B

Figure 6 Histological findings of the biopsy specimen taken from the
lumbar spine. A: The biopsy specimen taken from the lumbar spine revealed
a poorly differentiated adenocarcinoma histologically resembling the carcinoma
cells in the early gastric cancer treated previously by endoscopic submucosal
dissection; B: Using immunohistochemical staining, the tumor cells were positive for caudal-type homeobox transcription factor 2.

rate after contraindicated ESD because of clinically diagnosed submucosal invasion and concluded that ESD was
ineffective in such cases[5]. Although the case described
herein did not involve clinically diagnosed submucosal
invasion, ESD was contraindicated because of a possible
risk of lymph-node metastasis due to the undifferentiated type adenocarcinoma with an ulcer finding. The risk
of lymph-node metastasis has been reported as 13.4%
for undifferentiated type EGC with ulcer finding, and as
5.9% in undifferentiated intramucosal cancer[6]. Bone metastasis is a hematogenous metastasis, so it may not have
been avoided in the present case even if the patient had
undergone a gastrectomy with lymph-node dissection.
Nonetheless, we believe that gastrectomy would likely
have provided some benefit to the patient, who was fit
for surgery.
Bone metastasis is relatively common in patients with
advanced breast, lung and prostate cancer, but not in gastric cancer patients (occurring in only 0.99%-2.1% of advanced cases)[7,8]. Recurrence of EGC has been reported
to be in the range of 1.4%-3.4% for surgically resected
cases, but among these bone metastasis is very rare[9]. In
a previous investigation of 1452 EGC patients treated
with curative resection, Lee et al[10] found that 21 patients
(1.4%) experienced recurrence, including 4 (19.0%) with
local lymph-node recurrence, 2 (9.5%) with peritoneal
dissemination, 9 (42.9%) with distant metastasis, and 6
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DIGESTIVE SYSTEM DISEASES

Hepatoid adenocarcinoma of the stomach: A report of three
cases
Min-Feng Ye, Feng Tao, Fang Liu, Ai-Jing Sun
antichymotrypsin. All three patients received chemotherapy. The follow-up duration ranged from 8-36 mo.
Our experience and previous published studies have
suggested that HAS is an aggressive type of adenocarcinoma. However, radical surgery and chemotherapy
may positively impact clinical outcomes.
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Core tip: Hepatoid adenocarcinoma of the stomach is
a rare but important type of gastric cancer that has
unique clinicopathological features and an extremely
poor prognosis. We analyzed the relationship between
clinicopathological features, treatment courses and
prognosis using three case reports combined with previously published studies.

Abstract

Original sources: Ye MF, Tao F, Liu F, Sun AJ. Hepatoid
adenocarcinoma of the stomach: A report of three cases. World J
Gastroenterol 2013; 19(27): 4437-4442 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i27/4437.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i27.4437

Hepatoid adenocarcinoma of the stomach (HAS) is a
rare form of gastric cancer that has unique clinicopathological features and an extremely poor prognosis. Here, we report on three patients with suspected
gastric cancer who were referred to our hospital. Gastrointestinal fiberscopy on the three patients revealed
two lesions in the antrum and a third lesion in the
gastroesophageal junction. The alpha fetoprotein (AFP)
serum levels were markedly elevated in all cases. At
the time of diagnosis, two cases were advanced stages
with lymph nodes and/or liver metastases. Two patients underwent exploratory laparotomy. A total gastrectomy was performed on the operable lesion, and
an expanded gastrectomy was completed in the case
with hepatic metastases. Histopathological analysis
revealed that the tumors displayed two pathological
changes: hepatoid-like foci and adenocarcinomatous.
Furthermore, the tumor cells were immunohistochemically positive for AFP, alpha-1 antitrypsin, and alpha-1
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INTRODUCTION
Hepatoid adenocarcinoma (HAC) is a rare type of extrahepatic tumor that has a morphological similarity to
hepatocellular carcinoma (HCC)[1]. The first description
of HAC was in the stomach, which is the most common
location; however, HAC has been reported to develop
in a variety of organs, such as gallbladder, lung, urinary
bladder, esophagus, pancreas, peritoneum, Jejunum,
colon, rectum, renal pelvis, ureter, ovaries, uterus and
papilla of Vater[2-5]. Hepatoid adenocarcinoma of the
stomach (HAS) is a relatively rare gastric carcinoma and
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has an extremely poor diagnosis. Only a few cases have
been previously reported. In this report, we describe
three cases of HAS, and review the literature concerning
its clinicopathological aspects.

A

CASE REPORT
Case 1
A 58-year-old Chinese male was admitted to our gastroenterology ward on February 12, 2010 with upper abdominal dull pain that had persisted for 1 mo. The patient had
no relevant past medical history. The results of the physical examinations were unremarkable. A laboratory investigation showed that the patient’s serum alpha fetoprotein
(AFP) level was elevated to 5845 ng/mL. However, additional tumor markers were normal. Additionally, hepatitis
B surface antigen and antibody and hepatitis C antibody
were all negative. A gastroduodenoscopy revealed a gigantic mass with a central ulceration at the lesser curvature
extending from the angle to the antrum of the stomach
(Figure 1A). A gastric biopsy revealed poorly differentiated adenocarcinoma. Computed tomography (CT) scans
of the abdomen and pelvis was performed and revealed
thickening of the wall of the antrum, enlarged lymph
nodes at the lesser curvature, multiple hepatic tumors in
the bilateral lobes of the liver and tumor thrombus in the
portal vein and its branches (Figure 2A and B). However,
no cirrhotic change was observed in the liver. A diagnosis of AFP-producing gastric cancer with multiple liver
metastases was made. The patient received systemic chemotherapies, including a regimen of four cycles of epirubicin-oxaliplatin-fluorouracil and a regimen of six cycles
of oxaliplatin plus capecitabine. During the chemotherapy
intermission, the liver metastases were treated with transcatheter arterial chemoembolization and CT-guided radiofrequency ablation. All treatments were provided by our
gastric multidisciplinary team. These treatments resulted in
partial remission (Figure 1B), and the patient’s serum AFP
levels decreased to 518.8 ng/mL. The CT scan showed
that the patient’s enlarged lymph nodes had decreased in
size and that the liver metastatic foci were stable (Figure
2C and D). A distal gastrectomy with a lymph node dissection and a left lateral liver lobectomy was performed
on June 11, 2011.
The distal gastrectomy resected a 2.0-cm gastric hepatoid adenocarcinoma at the lesser curvature, which infiltrated the muscularis propria (pT2) with no vascular invasion (V0). Additionally, a regional lymph node assessment
revealed 16 lymph nodes with no cancer metastasis (pN0).
However, there were several necrotic nodules in the left
lateral lobe of the liver, but no cancer was detected. The
histopathologic examination showed poorly differentiated
adenocarcinoma with hepatoid features. The carcinoma
was composed of polygonal tumor cells with abundant
eosinophilic cytoplasm and round nuclei occasionally
exhibiting obvious nucleoli with high mitotic activity. The
tumor cells were arranged mainly in a trabecular pattern,
whereas a smaller area of glandular formations was also
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Figure 1 Endoscopic imaging of the gastric tumor. A: A gigantic mass with
a central ulceration at the lesser curvature extending from the angle to antrum
of the stomach; B: Partial remission of the gastric tumor after chemotherapy.

observed (Figure 3A). Immunohistochemistry (IHC)
revealed that the neoplastic cells were diffusely positive
for alpha-1 antitrypsin (AAT), alpha-1 antichymotrypsin
(ACT), cytokeratins 8, 18, 19 and carcinoembryonic antigen (CEA). Interestingly, many neoplastic cells showed
cytoplasmic staining for AFP (Figure 4A). These IHC
findings combined with the morphological features described above supported a diagnosis of HAS.
The patient recovered soon after surgery with no
major complications. The total hospital stay for the surgical procedures was 15 d. Adjuvant chemotherapy with
capecitabine was recommended, and the patient completed six cycles of chemotherapy. The patient’s serum AFP
levels returned to normal within one month post-surgery.
No progress has been observed after reexamination with
CT, and the serum AFP levels were stable at 20 mo postsurgery.
Case 2
A 54-year-old Chinese male presented to a local doctor
with a one-month history of retrosternal pain. An endoscopy revealed an elevated tumor at the esophagogastric
junction. Furthermore, a gastric biopsy discovered a
poorly differentiated adenocarcinoma. The patient was
referred to our hospital on March 3, 2011 for further examination. Upon physical examination, mild abdominal
tenderness was detected under the xiphoid. A laboratory
investigation showed that the patient’s serum AFP levels
were elevated to 858.1 ng/mL. Furthermore, the results
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Figure 2 Computed tomography imaging of the gastric tumor and liver metastatic tumor. A and B: Computed tomography-scan revealing thickening of the wall
of antrum, enlarged lymph nodes at the lesser curvature, multiple hepatic tumors in the bilateral lobes of the liver, tumor thrombus in the portal vein and its branches;
C and D: After comprehensive therapies, enlarged lymph nodes had decreased in size and the liver metastatic foci were stable.
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C

Figure 3 Presentations of hematoxylin and eosin stains: A: Tumor cells are arranged in a trabecular pattern (× 200); B: Tumor cells are arranged with cancer
nests and adenoids (× 100); C: Tumor cells are featured with eosinophilic cytoplasm and round nuclei occasionally exhibiting obvious nucleoli (× 200).

of additional laboratory tests, including routine blood
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and liver function tests, were all within normal limits. In
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Figure 4 Presentations of immunohistochemical stains: A: Positively-stained alpha fetoprotein (× 200); B: Positively-stained alpha-1 antitrypsin (× 200); C: Positively-stained alpha-1 antichymotrypsin (× 200).

tient declined additional therapy and was discharged. A
careful follow-up of this patient revealed growth of the
lung metastases; the patient died 18 mo post-surgery.

addition, hepatitis B surface antigen and antibody and
hepatitis C antibody were all negative. Upper gastrointestinal radiological studies showed an irregular structure,
filling defect and wall stiffness at the esophagogastric
junction. A CT scan showed thickening of the wall of
the esophagogastric junction; however, no metastasis was
observed. AFP-producing gastric cancer was diagnosed,
and a total gastrectomy with lymph node dissection was
performed on March 12, 2011.
The surgically resected specimen showed an elevated
tumor (4.0 cm in maximal diameter) at the gastroesophageal junction, with central ulceration and surface erosion.
Light microscopic examination revealed that the tumor
invasion was limited to the area from the mucosa to the
proper muscle layer. The tumor was diagnosed as HAS
based on the pathological and IHC findings (Figure 3B).
However, no cancer metastasis was detected in the 23
lymph nodes examined. The tumor was diagnosed as
stage IB (pT2N0M0) according to the American Joint
Committee on Cancer guidelines[6].
Postoperatively, the patient underwent a regimen of
six cycles of oxaliplatin plus fluorouracil adjuvant chemotherapy. The serum AFP levels decreased to 8.2 ng/mL
within the first two months, but they increased again to
99.9 ng/mL at 5 mo post-surgery. Furthermore, the CT
scan showed lung metastases. Therefore, a chemotherapy
regimen with paclitaxel and capecitabine was administered. However, after two cycles of second-line chemotherapy, the serum AFP levels increased to 8431 ng/mL,
and the lung metastases progressed. Therefore, the pa-

WCCR|www.wjgnet.com

Case 3
A 61-year-old woman was admitted to the clinic of our
hospital on January 27, 2012 with epigastric pain that had
persisted for one-month. The patient had no relevant
medical history. A systematic review disclosed a weight
loss of 5 kg in 1 mo but no hematemesis, hematochezia
or melena. A physical examination revealed mild upper
abdominal tenderness. A laboratory investigation showed
a hematocrit of 27% with a hemoglobin concentration
of 8.5 g/dL; the mean corpuscular volume was 70.8 fL,
and the red cell distribution width was 18%. In addition,
the AFP levels were > 50000 ng/mL. Additional tumor
markers were normal. Furthermore, the hepatitis B and C
panel was negative.
A gastroduodenoscopy revealed a large gastric antrum ulcer, and a CT scan showed wall thickening in the
stomach, massive lymph node swelling around the lesser
curvature of the stomach, head of pancreas, portal and
splenic vein tumor thrombosis and multiple low density
nodules in the spleen.
A histopathologic examination of the antral ulcer biopsy showed a moderately differentiated adenocarcinoma
with hepatoid features (Figure 3C). The results from the
IHC study revealed the expression of AFP, AAT and
ACT in tumor cells (Figure 4B and C). The final diagnosis
in this case was advanced stage HAS with lymph node
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metastases. The patient underwent chemotherapy with oxaliplatin plus S-1. However, no remission was observed in
the stomach tumor. The AFP levels were > 50000 ng/mL
after four cycles of chemotherapy. Meanwhile, the patient
had grade 4 myelosuppression and hepatic dysfunction
(Child-Pugh class B). Therefore, further chemotherapy
was terminated. The patient died 8 mo after admission.

including hepatoid-like foci and adenocarcinomatous. Tumor cells in the hepatoid foci resemble the morphology
of HCC, and immunohistochemically can be positive for
AFP, AAT and ACT. Additionally, polyclonal CEA staining shows a “canalicular” pattern, which is characteristic
of hepatoid features. The adenocarcinomatous component may be well or poorly differentiated, often with clear
cells and a papillary pattern[10,16]. In differential diagnosis,
additional AFP-producing gastric tumors and metastasizing germ cell tumors should be excluded[17]. HCC should
be excluded particularly when HAS metastasizes to the
liver[18]. Generally, in HCC, neighboring cirrhotic lesions
are found, and tumor cells are positive for Hep Par-1
antibody, a sensitive and specific immunohistochemical
marker for hepatocyte differentiation, whereas in metastatic HAS Hep Par-1 is often negative, and neighboring
cirrhotic lesions are rare[16]. A recent finding indicated
that the immunostaining of the palate, lung and nasal
epithelium carcinoma-associated protein could be used as
a novel marker to distinguish HAS from primary HCC[19].
In terms of treatment, there are few data in the literature specifically pertaining to HAS. The disease is treated
similarly to common gastric adenocarcinoma. Radical
surgery is the optimal treatment for HAS and may effectively prolong survival. Additionally, the liver metastases
should undergo simultaneous resections[20]. Adjuvant
chemotherapy and radiotherapy should be given according to current gastric cancer indications, despite the fact
that no specific data on the adjuvant treatment of HAS
are available. For patients with metastasis, chemotherapy
is the primary treatment modality[20]. It has been reported
that a better prognosis might be associated with good
performance and active treatment, including palliative
gastrectomy and chemotherapy[21]. Palliative chemotherapy is recommended to all patients with advanced gastric
cancer and good performance statuses[22], although there
is no standard chemotherapy protocol for HAS.
According to the literature, the prognosis of HAS
is poorer than that of ordinary gastric adenocarcinoma.
Nagai et al[13] reported that hepatoid adenocarcinoma had
a poorer prognosis compared with AFP-producing nonhepatoid adenocarcinoma. However, the reasons for the
poor prognosis are not clearly understood. One possibility is that hepatoid adenocarcinoma produces AAT and/
or ACT as well as AFP. AAT and ACT have immunosuppressive and protease-inhibitory properties that enhance
invasiveness[11].
The three patients in our study had an average age of
57 years, and their serum AFP levels were elevated. Two
patients were found in the advanced stage with lymph
nodes and/or liver metastases at the time of diagnosis,
and the third patient developed lung metastasis seven
months postoperatively. Two patients underwent surgery.
Although all three patients had received chemotherapies,
their outcomes were not satisfactory. In the first case, the
patient who underwent curative gastrectomy and adjuvant
chemotherapy showed a relatively good prognosis.
In conclusion, HAS is a relatively rare tumor with

DISCUSSION
HAC is a rare but important type of extrahepatic tumor
that has a morphologic similarity to HCC[1]. HAC was
first reported as an AFP-producing tumor in 1970[7].
Kodama et al[8] described two histological types of AFPproducing gastric carcinoma: the medullary type and
the well-differentiated papillary or tubular type. The two
types of gastric carcinomas were occasionally found to
coexist in a single tumor. Ishikura et al[9,10] proposed the
term “hepatoid adenocarcinoma of the stomach” for
primary gastric carcinomas that are characterized by both
hepatoid differentiation and the production of large
amounts of AFP. The reported incidence of AFP producing gastric cancer includes 1.3%-15% of all gastric
cancer cases[11]. Later, Ishikura et al[12] reported on primary AFP-negative gastric carcinomas with characteristic
histologic features mimicking hepatocellular carcinoma.
Moreover, Nagai et al[13] reported that 46% of HAS demonstrated negative AFP levels by IHC staining and that
microscopically hepatoid features, regardless of AFPstaining, were more important for a positive prognosis.
Currently, the diagnosis of HAS is not dependent on
whether AFP is produced, but it is based on the characteristic histological features.
Similar to most hepatic cellular carcinoma, HAC can
produce AFP, AAT and ACT. Furthermore, specific welldifferentiated HAC can secret bile[14]. Hepatoid carcinoma has a tubular adenocarcinomatous component, but
the relationship between the tubular adenocarcinomatous
and the hepatoid component remains unclear. A recent
analysis by Kumashiro et al[15] compared the cellular phenotypes of 23 cases of hepatoid adenocarcinoma of the
stomach and showed tubular adenocarcinomatous components with 69 cases of non-hepatoid adenocarcinoma
of the stomach. The results suggested that hepatoid adenocarcinoma was derived from an adenocarcinoma with
an intestinal phenotype and that its hepatoid component
was related to reduced CDX2 expression levels.
Hepatoid adenocarcinoma of the stomach frequently
occurs in older people. The average patient age is 63.5
years, and the male-to-female ratio is 2.32:1. The most
common location is the antrum (60.2%), followed by the
cardia and fundus. Moreover, epigastric pain and generalized fatigue caused by anemia are the most common
symptoms[11]. In most patients, metastases to the liver
and/or lymph nodes are detected preoperatively[11].
The diagnosis of HAS depends on the recognition of
the characteristic histological features[13]. Histopathologically, the tumor is composed of two closely related areas,
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unique hepatoid features and a poor prognosis. Aggressive therapies, including surgery and chemotherapy, may
yield good survival outcomes.

12

REFERENCES
1

2

3

4

5
6
7

8

9

10

11

13

Terracciano LM, Glatz K, Mhawech P, Vasei M, Lehmann
FS, Vecchione R, Tornillo L. Hepatoid adenocarcinoma with
liver metastasis mimicking hepatocellular carcinoma: an
immunohistochemical and molecular study of eight cases.
Am J Surg Pathol 2003; 27: 1302-1312 [PMID: 14508391 DOI:
10.1097/00000478-200310000-00002]
Su JS, Chen YT, Wang RC, Wu CY, Lee SW, Lee TY. Clinicopathological characteristics in the differential diagnosis of
hepatoid adenocarcinoma: a literature review. World J Gastroenterol 2013; 19: 321-327 [PMID: 23372352 DOI: 10.3748/
wjg.v19.i3.321]
Yano T, Ishikura H, Wada T, Kishimoto T, Kondo S, Katoh H,
Yoshiki T. Hepatoid adenocarcinoma of the pancreas. Histopathology 1999; 35: 90-92 [PMID: 10383723 DOI: 10.1046/
j.1365-2559.1999.0728f.x]
Ishikura H, Ishiguro T, Enatsu C, Fujii H, Kakuta Y, Kanda
M, Yoshiki T. Hepatoid adenocarcinoma of the renal pelvis
producing alpha-fetoprotein of hepatic type and bile pigment. Cancer 1991; 67: 3051-3056 [PMID: 1710536]
Gardiner GW, Lajoie G, Keith R. Hepatoid adenocarcinoma
of the papilla of Vater. Histopathology 1992; 20: 541-544
[PMID: 1318863]
Washington K. 7th edition of the AJCC cancer staging
manual: stomach. Ann Surg Oncol 2010; 17: 3077-3079 [PMID:
20882416 DOI: 10.1245/s10434-010-1362-z]
Bourreille J, Metayer P, Sauger F, Matray F, Fondimare A.
Existence of alpha feto protein during gastric-origin secondary cancer of the liver. Presse Med 1970; 78: 1277-1278 [PMID:
5426134]
Kodama T, Kameya T, Hirota T, Shimosato Y, Ohkura H,
Mukojima T, Kitaoka H. Production of alpha-fetoprotein,
normal serum proteins, and human chorionic gonadotropin
in stomach cancer: histologic and immunohistochemical analyses of 35 cases. Cancer 1981; 48: 1647-1655 [PMID: 6169423]
Ishikura H, Fukasawa Y, Ogasawara K, Natori T, Tsukada Y,
Aizawa M. An AFP-producing gastric carcinoma with features of hepatic differentiation. A case report. Cancer 1985;
56: 840-848 [PMID: 2410093]
Ishikura H, Kirimoto K, Shamoto M, Miyamoto Y, Yamagiwa H, Itoh T, Aizawa M. Hepatoid adenocarcinomas of the
stomach. An analysis of seven cases. Cancer 1986; 58: 119-126
[PMID: 2423220]
Inagawa S, Shimazaki J, Hori M, Yoshimi F, Adachi S,
Kawamoto T, Fukao K, Itabashi M. Hepatoid adenocarci-

14
15

16

17

18

19

20

21

22

noma of the stomach. Gastric Cancer 2001; 4: 43-52 [PMID:
11706627 DOI: 10.1007/s101200100016]
Ishikura H, Kishimoto T, Andachi H, Kakuta Y, Yoshiki T.
Gastrointestinal hepatoid adenocarcinoma: venous permeation and mimicry of hepatocellular carcinoma, a report of
four cases. Histopathology 1997; 31: 47-54 [PMID: 9253624
DOI: 10.1046/j.1365-2559.1997.5740812.x]
Nagai E, Ueyama T, Yao T, Tsuneyoshi M. Hepatoid adenocarcinoma of the stomach. A clinicopathologic and immunohistochemical analysis. Cancer 1993; 72: 1827-1835 [PMID: 7689918]
Luo HF, Wang HJ, Tan G, Wang ZY. Hepatoid adenocarcinoma in stomach: a case report. Zhongde Linchuang Zhongliuxve
Zazhi 2011; 10: 297-299 [DOI: 10.1007/s10330-011-0767-x]
Kumashiro Y, Yao T, Aishima S, Hirahashi M, Nishiyama
K, Yamada T, Takayanagi R, Tsuneyoshi M. Hepatoid
adenocarcinoma of the stomach: histogenesis and progression in association with intestinal phenotype. Hum
Pathol 2007; 38: 857-863 [PMID: 17320150 DOI: 10.1016/
j.humpath.2006.10.020]
Gao YB, Zhang DF, Jin XL, Xiao JC. Preliminary study on
the clinical and pathological relevance of gastric hepatoid
adenocarcinoma. J Dig Dis 2007; 8: 23-28 [PMID: 17261131
DOI: 10.1111/j.1443-9573.2007.00279.x]
Jalle T, Gérard C, Lada PE, Sagan C, Gournay J, Arnaud
JP, Paineau J, Hamy A. Hepatoid adenocarcinoma of the
stomach. A case report. Ann Chir 2006; 131: 213-215 [PMID:
16293220 DOI: 10.1016/j.anchir.2005.08.003]
Lu CC, De-Chuan C, Lee HS, Chu HC. Pure hepatoid adenocarcinoma of the stomach with spleen and lymph-node
metastases. Am J Surg 2010; 199: e42-e44 [PMID: 20359564
DOI: 10.1016/j.amjsurg.2009.05.038]
Sentani K, Oue N, Sakamoto N, Arihiro K, Aoyagi K, Sasaki
H, Yasui W. Gene expression profiling with microarray and
SAGE identifies PLUNC as a marker for hepatoid adenocarcinoma of the stomach. Mod Pathol 2008; 21: 464-475 [PMID:
18204429 DOI: 10.1038/modpathol.3801050]
Zhang JF, Shi SS, Shao YF, Zhang HZ. Clinicopathological
and prognostic features of hepatoid adenocarcinoma of the
stomach. Zhonghua Yixve Zazhi (Engl) 2011; 124: 1470-1476
[PMID: 21740800]
Baek SK, Han SW, Oh DY, Im SA, Kim TY, Bang YJ. Clinicopathologic characteristics and treatment outcomes of
hepatoid adenocarcinoma of the stomach, a rare but unique
subtype of gastric cancer. BMC Gastroenterol 2011; 11: 56
[PMID: 21592404 DOI: 10.1186/1471-230X-11-56]
Gálvez-Muñoz E, Gallego-Plazas J, Gonzalez-Orozco V,
Menarguez-Pina F, Ruiz-Maciá JA, Morcillo MA. Hepatoid adenocarcinoma of the stomach - a different histology
for not so different gastric adenocarcinoma: a case report.
Int Semin Surg Oncol 2009; 6: 13 [PMID: 19674468 DOI:
10.1186/1477-7800-6-13]
P- Reviewers Liaw CC, Tran T S- Editor Wen LL
L- Editor A E- Editor Li JY

WCCR|www.wjgnet.com

479

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

A long adult intussusception secondary to transverse colon
cancer
Xie-Qun Xu, Tao Hong, Wei Liu, Chao-Ji Zheng, Xiao-Dong He, Bing-Lu Li
and it is often difficult to diagnose. We present the case
of a 76-year-old man with sudden abdominal pain and
vomiting. The patient underwent a left hemicolectomy
with right transverse colostomy. This article reports the
complete diagnosis and management of the patient.
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INTRODUCTION
Intussusception is most often encountered in infants
and children, and only 5% of cases occur in adults. It
accounts for about 1% of all cases of adult bowel obstruction. Adult intussusception of the colon is rare and
related to malignant lesions[1]. We describe a case of adult
intussusception of the transverse colon caused by a malignant tumor in an elderly man preoperatively diagnosed
by X-ray, barium enema and computed tomography (CT)
scan.

Abstract
The occurrence of adult intussusception arising from
colorectal cancer is quite rare. We present the case of
a 76-year-old man with sudden abdominal pain and
vomiting. Clinical symptoms included severe abdominal
distension and tenderness. Computed tomography scan
of the abdomen revealed left-sided colocolic intussusception with a lead point. The patient underwent a left
hemicolectomy with right transverse colostomy. Pathologic evaluation revealed moderately differentiated
adenocarcinoma invading the muscularis propria; the
regional lymph nodes were negative for cancer cells.
The postoperative course was uneventful.

CASE REPORT
A 76-year-old male with no significant medical history
was admitted as a surgical emergency with sudden abdominal pain and vomiting and 2 episodes of bright red
bloody stool. Physical examination revealed severe abdominal distension and tenderness.
The abdominal X-ray showed distension of the
ascending and right half transverse colon (Figure 1). A
barium enema showed the meniscus sign in the contrast
material-filled distal sigmoid (Figure 2). CT showed a giant mass at the transverse colon. CT also showed “bowel
within bowel” consistent with colocolic component of
the intussusception with distension of the ascending

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Intussusception is a common cause of bowel
obstruction in pediatric patients, but it is rare in adults
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Figure 1 Abdominal X-ray showing distension of the ascending and right
half transverse colon.

Figure 2 Barium enema examination showing the meniscus sign in the
contrast material-filled distal sigmoid.

A

B

Figure 4 Abdominal computed tomography showing enlargement of the
descending colon wall with the intussusception (arrow), suggesting the
existence of a tumor in the head.

Gross examination of the resected specimen revealed
a 25-cm colocolic intussusception which contained a 3.0
cm × 3.0 cm × 2.5 cm protuberant tumor originating
from the splenic flexure of colon and the whole great
omentum in the descending colon (Figure 5). The final
pathological report showed moderately differentiated
adenocarcinoma invading the muscularis propria; the regional lymph nodes were negative for cancer cells.

Figure 3 Abdominal computed tomography showing colocolic component
of the intussusception (A, dashed arrow), thick-walled descending colon
invaginated by transverse colon with mesenteric fat and vessels (A, solid
arrow), and the typical “target sign” of colon within colon (B, solid arrow).

DISCUSSION
Colo-colonic intussusception is rare in adults (< 5%),
but it is the most common cause of intestinal obstruction in infants aged 6-18 mo[1]. The characteristic pediatric presentation triad of abdominal pain, palpable
abdominal mass and bloody stool is rarely seen in adult
cases. Most patients present with subacute (24.4%) or
chronic (51.2%) symptoms of abdominal pain, nausea,
vomiting and constipation; this is the main reason why
preoperative diagnosis is difficult[2]. The best preoperative diagnosis method of intussusception is CT scan.
Mostly, adult intussusception is related to bowel pathology and 38%-45% cases occur in the colon, while
52%-55% occur in the small intestine[3]. It has been reported that 33%-77% of adult colonic intussusception
cases are associated with malignant lesions. Adult intus-

colon and invaginated left transverse colon into the descending colon with mesenteric fat and vessels (Figure 3).
The diagnosis of colocolic intussusception at the
transverse colon was made. The patient was admitted
and underwent emergency laparotomy, and radiologic
findings were confirmed during the operation. A giant
mass was palpable through the splenic flexure of colon
which extended till the sigmoid colon. The mass comprised an intussusception of both the left part of the
transverse colon and the great omentum (Figure 4). An
extended left hemicolectomy with right transverse colostomy was performed. The patient had an uneventful
recovery and was discharged 10 d after the surgery.
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Figure 5 Gross examination of the resected specimen reveals a 25-cm colocolic intussusception. A: Perioperative view after mobilization of the left colon with
forceps inside the intussusception invaginated transverse colon with great omentum; B: Operative specimen showing about 25 cm overlapped colon in the intussusceptions; C: The specimen contained a 3.0 cm × 3.0 cm × 2.5 cm protuberant tumor, thought to be the lead point of the intussusception (arrow).

susception of the colon mostly occurs in the flexible
regions such as the sigmoid and transverse colon and
the cecum[4]. For the management of adult intussusception, most authors think that laparotomy is mandatory
due to the high incidence of underlying malignancy in
colonic intussusceptions and the inability to differentiate
non-operatively benign from malignant causes in enteric
intussusceptions[5].
In this case, we report a relatively complete process
for the diagnosis of adult intussusceptions with detailed
medical pictures. Adult intussusception must be considered in the differential diagnosis of patients with abdominal pain and vomiting. The work-up must include
X-ray, ultrasound and CT scan of the abdomen, and
even a barium enema. Emergent surgical interventions
are required once the diagnosis of intussusception is
made, due to the high risk of malignancy.
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INTRODUCTION
Leiomyoma is the most common benign mesenchymal
tumor in the esophagus[1,2]. A small and asymptomatic
leiomyoma covered with endoscopically normal mucosa
does not require surgical treatment such as resection because it has a characteristic endoscopic ultrasonographic
appearance, slow growth rate, and negligible risk of
malignant transformation[3]. A few cases involving co-existing tumors such as epithelial tumor and subepithelial
tumor in the esophagus have been reported. However,
in all of these reports the tumors were larger than 1 cm,
were squamous cell carcinoma[4-8], and most were treated
with surgery. A subepithelial lesion smaller than 1 cm
combined with epithelial dysplasia is extremely unusual.
We present a patient with an epithelial lesion of severe
dysplasia overlying a small leiomyoma in the muscularis
mucosa of the esophagus. Both lesions were completely
removed simultaneously by endoscopic mucosal resection (EMR).

Abstract
Leiomyoma is the most common benign mesenchymal
tumor of the esophagus. A small leiomyoma covered
with endoscopically normal mucosa has a characteristic
endoscopic ultrasonographic appearance, slow growth
rate, and negligible risk of malignant transformation;
therefore the histology does not need to be proven.
Synchronous tumors such as an epithelial tumor and
small subepithelial tumor in the upper gastrointestinal
tract are uncommon. We describe a case with a coexisting small leiomyoma and severe dysplasia in the
esophagus which were completely resected by endoscopic mucosal resection.

CASE REPORT
A 67-year-old male patient visited our hospital following the incidental finding of a subepithelial lesion at the
mid-esophagus. He was a non-smoker, with no previous
medical history and had good performance. Esophagogastroscopic examination showed a protruding mass,
measuring 1 cm × 1 cm in dimension, without any ulcer
or erosion, covered with normal mucosa (Figure 1A). We
examined the lesion using narrow-band imaging (NBI)
which showed scattered brown dots, and dilated and
tortuous vessels on the top of the lesion (Figure 1B). We
judged that the lesion might have dysplasia. Endoscopic
ultrasonography was performed in order to determine
the depth and nature of the tumor. Findings indicated

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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B

Figure 1 Endoscopic findings. A: Endoscopic findings demonstrate a subepithelial tumor with intact overlying mucosa; B: Chromoendoscopy with narrow band imaging showed scattered brown dots, and dilated and tortuous vessels on the top of the lesion.

A

B

C

D

Figure 2 Endoscopic ultrasound findings and procedures for endoscopic mucosal resection. A: High frequency ultrasonic endoscopic findings showed a clear
homogenous hypoechoic mass derived from the second layer of the esophagus; B: After making a submucosal bleb; C: The subepithelial lesion was captured using a
snare; D: No immediate complications occurred after endoscopic mucosal resection.

that the lesion, which measured 5.0 mm × 4.0 mm in
size, was a homogenous hypoechoic mass, confined to
the second layer, the muscularis mucosa (Figure 2A). We
performed a mucosal biopsy. Histological examination
of the specimen indicated severe dysplasia. We diagnosed severe dysplasia overlying a small leiomyoma from
the muscularis mucosa. Therefore, we planned en bloc
resection by endoscopy for removal of the synchronous
lesions. Endoscopic resection was performed using the
EMR method. Following injection of hyaluronic acid
into the submucosa, resection was performed using a
snare (Figure 2B and C). No complications related to the
procedure were observed (Figure 2D). Histopathological

WCCR|www.wjgnet.com

examination of the tumor revealed high-grade dysplasia
with a clear resection margin and the results of immunohistochemical analyses revealed that the leiomyoma was
negative for C-Kit and CD 34, and positive for smooth
muscle actin (Figure 3).

DISCUSSION
The present case of severe epithelial dysplasia overlying
a small subepithelial tumor was treated with EMR.
Due to improvements in diagnostic tools and prolonged lifespan rates, the diagnosis of esophageal subepithelial lesions is increasing. Leiomyoma is the most
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Figure 3 Histopathologic findings. A: Esophageal leiomyoma arising from the muscularis mucosa (HE, 20 ×); B: Atypical cells in all three areas of the epithelium,
but not full thickness, showed severe dysplasia (HE, 200 ×); C: The esophageal leiomyoma was negative for CD117 (C-Kit); D: The esophageal leiomyoma showed
strong and diffuse positive staining for smooth muscle actin (200 ×).

common subepithelial tumor of the esophagus. Esophageal leiomyomas account for approximately 12% of all
gastrointestinal leiomyomas[9]. Esophageal leiomyomas
may occur in the muscularis propria layer or the muscularis mucosa of the esophagus. With the development
of the high frequency ultrasonic endoprobe, detection
of the origin of leiomyomas, even in small lesions, appears to be easier[10]. On occasion, those arising from the
muscularis mucosa can present as polypoid intraluminal
tumors. In a review of 838 cases, only 1% were the polypoid intraluminal type[11]. The question of whether a
leiomyoma can show malignant degeneration is controversial. If it were possible, the risk would be negligible.
Thus, when a small leiomyoma covered with normal
mucosa is encountered on endoscopy, a biopsy is not
recommended[1].
The co-existence of an epithelial lesion and a subepithelial lesion is rare. Twelve patients in ten case reports
with carcinoma located in the mucosa overlying a benign
tumor have been reported[4-6,12]. All cases were squamous
cell carcinoma and the subepithelial lesions were larger
than 1 cm. Eight patients were treated surgically. However, this is the first case of epithelial dysplasia overlying
a leiomyoma measuring less than 1 cm in the esophagus.
It is not clear whether both lesions occurred at the
same time and whether there were any causative relationships. However, we suggest that there was synchronous
development of the subepithelial and epithelial lesions.
After development of a leiomyoma, external stimuli may

WCCR|www.wjgnet.com

change the mucosa. Epithelial dysplasia is the principal
precursor lesion of esophageal squamous cell carcinoma.
Studies have shown that esophageal squamous cell carcinoma develops through a progressive sequence from mild
to severe dysplasia[13]. Predisposition to esophageal dysplasia may be related to certain carcinogenic stimuli, dietary
factors, and individual genetic susceptibility[13]. The patient
was a non-smoker and did not have any relevant medical
history. He did not have any risk factors for esophageal
cancer. We assume that focal mechanical stimuli might
induce mucosa dysplasia. However, determination of a
dysplastic lesion on conventional endoscopy is difficult,
even when using an iodine stain. The prevalence of severe dysplasia derived from iodine-stained tissue is quite
low (< 1%)[14]. The specificity of NBI for severe dysplasia
performed by experienced endoscopists has been reported to be up to 100%[15]. Therefore, a subepithelial lesion
presenting with an intraluminal polypoid mass should be
examined closely using electronic chromoendoscopy with
NBI and tissue biopsy. However, there is a risk of bleeding and scattering malignant cells with tissue biopsy. Furthermore, scarring after tissue biopsy can create problems
in the complete removal of lesions. The examination
of simultaneous lesions is important. If NBI findings
suggest dysplastic change, it is better to resect the lesion
without tissue biopsy. Severe dysplasia overlying a leiomyoma originating from the muscularis mucosa can be
removed safely using an endoscopic technique[10].
In conclusion, a polypoid subepithelial tumor of the
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esophagus is usually very small; however, it can occur
with simultaneous epithelial dysplastic change. If the lesions are detected early using novel endoscopic imaging,
they can be removed endoscopically.
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INTRODUCTION
In adult humans, the follicle stimulating hormone receptor (FSHR) is expressed only in the testicular sertoli cells
and the ovarian granulosa cells. Recently, FSHR was also
found to be selectively expressed by endothelial cells on
tumor-associated blood vessels in a wide range of human cancers, compared to blood vessels from normal
tissue[1]. This leads to the hypothesis that follicle stimulating hormone (FSH) and FSHR could be involved in
endothelial cell survival or proliferation, especially during tumor-associated angiogenesis. Thus, the FSH pathway could be a new target for cancer therapy, notably in
cancer types in which tumor angiogenesis is critical for
cancer progression. Degarelix is a new gonadotropin-releasing hormone (GnRH) receptor antagonist, developed
for patients with prostate cancer requiring androgendeprivation therapy. Degarelix blocks the GnRH receptors in the anterior pituitary gland, resulting in a rapid
decrease in the secretion of both luteinising hormone
(LH) and FSH[2]. In this context, we hypothesized that
degarelix may have antiangiogenic effects via its capacity
to block FSH production, thereby interrupting the FSHFSHR pathway on tumor-associated blood vessels.
We report here on a patient with metastatic colon
cancer exhibiting tumor progression after failure of all
conventional chemotherapeutic regimens, and who ex-

Abstract
Recently, follicle stimulating hormone receptor was
found to be selectively expressed by endothelial cells
on tumor-associated blood vessels in a wide range of
human cancers. In this context, we hypothesized that
degarelix, a new gonadotropin-releasing hormone receptor antagonist developed for patients with prostate
cancer, may have antiangiogenic effects via its capacity
to block follicle stimulating hormone (FSH) production.
We report the case of a patient with metastatic colon
cancer exhibiting tumor progression after failure of all
conventional chemotherapeutic regimens. The addition of degarelix to the last chemotherapeutic regimen
was proposed as compassionate treatment. Degarelix
induced a rapid decrease in FSH level. This treatment
induced radiological stabilization and carcinoembryonic
antigen stabilization during 1 year. Contrast-enhanced
ultrasonography demonstrated reduction of tumor vasclature. This case represents the first report of an antitumoral effect of degarelix in metastatic colon cancer
and suggests an antiangiogenic property of this drug.
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perienced long term disease stabilization associated with
tumor devascularization under degarelix treatment.

abdominal pain. Tolerance was excellent, without side
effects using NCI-CTCAE v3 grade. Patient was previously treated by amlodipine for bevacizumab related and
blood pressure was not modified by degarelix. The patient was menopause at the beginning of the treatment
with degarelix so no side affect related to gonad suppression were observed. CT scans performed 2 mo after
the beginning of the treatment showed stable disease
according to the RECIST criteria with a stable target lesion and a regression of small none target lesion of peritoneal carcinomatosis. Successive CT scans performed
between September 2010 and August 2011 confirmed
stable disease according to the RECIST criteria (version
1.1) (target lesion evaluated between 137 and 138 mm).
CEA levels remained stable during this period (Figure
1A). Unfortunately, occlusive syndrome re-appeared in
October 2011. CT scan showed peritoneal progression,
and only best supportive care was maintained. The patient died 6 wk later.

CASE REPORT
A 69 year-old woman was referred to our center for sideropenic anemia in March 2008. A tumor of the cecum
was discovered and the patient underwent right colectomy. The tumor was staged T3 N2, and non-resectable
peritoneal carcinomatosis was discovered. The tumor
had a K-RAS mutation status. The patient was initially
treated starting in July 2008 by FOLFIRI + bevacizumab,
and subsequently by LV5FU2 + bevacizumab because
of hematological toxicity and grade 3 diarrhea. During
treatment, the tumor marker carcinoembryonic antigen
(CEA) decreased from 15 ng/mL, to 6 ng/mL in July
2009. Disease progression occurred in December 2009,
with a CEA level of 14 ng/mL. The patient received
FOLFOX + bevacizumab from December 2009 to September 2010, at which time CEA level increased to 42
ng/mL, and the patient presented an occlusive syndrome
with abdominal pain requiring morphine treatment. On
compassionate grounds, we proposed the addition of
degarelix to LV5FU2 + bevacizumab. Degarelix was
initiated subcutaneously at 240 mg for 1 mo, followed
by monthly maintenance doses of 80 mg. FSH level was
42.5 IU/L before the first injection. A peritoneal nodule
of 135 mm was selected as a target lesion for radiological evaluation by computed tomography (CT) scan and
contrast-enhanced ultrasonography. Fifteen days after the
first injection, the FSH serum level was < 2 IU/L (Figure
1A), and remained at this level during the entire treatment
period. Contrast-enhanced ultrasonography was performed on day 0 and day 15. Radiological evaluation was
performed by the same 2 independent radiologists, who
were blinded to the patient’s clinical, biological and treatment data. A single target tumor was studied and selected on the basis of size (> 2 cm), and site (tumors with
a good acoustic window that enabled data acquisition
for longer than 3 min). A dynamic study was conducted
after a single intravenous bolus injection of 4.8 mL of
a contrast agent consisting of sulfur hexafluoride-filled
microbubbles (SonoVue; Bracco, Milan, Italy). The investigation recordings and timing were triggered as soon
as the contrast agent was injected. A total of 720 images
were acquired during each 3-min investigative examination. Three semi-quantitative perfusion parameters were
extracted from the time-intensity curves, namely peak intensity, time to peak intensity, total area under the timeintensity curve (AUC)[3]. Before degarelix initiation, AUC
of the peritoneal nodule was 1650 mm². Fifteen days
after treatment initiation, a dramatic reduction of almost
80% in the vascularized surface was observed, at 351
mm² (Figure 1B, C) (The area of interest is marked by a
dotted white line). Moreover, resolution of the occlusive
syndrome was achieved 5 wk after degarelix initiation,
and morphine treatment was stopped without residual
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DISCUSSION
To the best of our knowledge, this case represents the
first report of an antitumoral effect of degarelix in metastatic colon cancer.
The FSH receptor was recently recognized as a specific marker of endothelial cells in blood vessels from
different tumor types[1]. Biological data have shown that
the binding of FSH to FSH receptor in granulosa cells
induces increased production of the hypoxia-inducible
factor 1α[4]. This transcriptional factor is commonly induced by hypoxic conditions and drives the up-regulation
of vascular endothelial growth factor (VEGF), one of
the most important pro-angiogenic factors secreted during cancer growth. Thus, we hypothesized that triggering
the FSH-receptor could induce VEGF production and
thereby promote tumor angiogenesis. FSH signaling is
also known to generate activated Gq protein[5]. Gq protein has been shown to induce VEGFR-2 signaling in
human endothelial cells, even in the absence of VEGF[6].
This effect may enhance the proliferation and migration
of endothelial cells in cancer, independently of VEGF
availability. Thus, blocking FSH-receptor signaling may
represent a new antiangiogenic strategy. In this report,
we present the first clinical observation that degarelix,
a GnRH antagonist used for the treatment of castratesensitive prostate cancer, could considerably decrease
FSH production in a post-menopausal cancer-bearing
woman. Contrast-enhanced ultrasonography seemed to
indicate that this period of 12 mo with disease stabilization in a previously chemorefractory patient could be related to an antiangiogenic effect of degarelix, suggesting
that this treatment could overcome resistance to antiVEGF therapies, such as bevacizumab. However, we
cannot provide specific immunohistochemical analysis
of FSHR expression on tumor-associated blood vessels
from the patient’s peritoneal tumors. This constitutes a
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Figure 1 A tumor of the cecum. A: Kinetic of carcinoembryonic antigen (CEA) and follicle stimulating hormone (FSH) serum level; B: Representative images of
contrast-enhanced ultrasonography performed before (left panel) and 15 d after (right panel) the beginning of the treatment by degarelix; C: Evaluation of vascularized
surface area on contrast-enhanced ultrasonography performed before and 15 d after the beginning of the treatment by degarelix.

limitation of this report, but it should be noted that in
the initial report by Radu et al[1], consistent expression
of FSHR by endothelial cells was detected in all the
colorectal cancers analyzed. As we do not test the efficacy of degarelix monotherapy was could not determine
if only combination of 5 FU/leucovorin bevacizumab
and degarelix or degarelix monotherapy alone could be
proposed in further clinical trial. Nonetheless, further
clinical trials guided by FSHR expression on tumor vasculature are warranted to investigate the antiangiogenic
effect of degarelix in cancer patients.
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DIGESTIVE SYSTEM DISEASES
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INTRODUCTION
The adrenal gland arises from primordial mesenchyme
in the wall of the dorsal coelom adjacent to the dorsal
mesentery and urogenital structures. Therefore, most
ectopic adrenocortical tissue is found along the path of
embryonic migration within the urogenital tract. Ectopic
adrenocortical tissue is found in such locations as the celiac axis, the broad ligament, the adnexa of the testes, and
the spermatic cord[1]. However, an ectopic adrenal cortical adenoma rarely involves the stomach. We report an
unusual case of a patient with an ectopic adrenal cortical
adenoma in the gastric wall and review the literature.

Abstract
Ectopic adrenal cortical neoplasms are extremely rare.
Ectopic adrenocortical tissue can be found in locations
such as the celiac axis, the broad ligament, the adnexa
of the testes, and the spermatic cord; however, they
rarely involve the stomach. We report an unusual case
of a patient with an ectopic adrenal cortical adenoma in
the gastric wall. The patient was a 72-year old female
admitted to our hospital with upper abdominal discomfort. Physical examination revealed tenderness below
the xiphoid process. Both computed tomography and fibergastroscopy revealed a mass on the lesser curvature
side of the gastric antrum; it was initially diagnosed as
a gastric stromal tumor. After adequate preparation, the
patient underwent surgery. During the procedure, we
found a 30 mm × 30 mm mass with medium density in
the lesser curvature near the gastric antrum within the
serosa. Following immunohistochemistry examination,
we corrected the diagnosis to an ectopic adrenal cortical adenoma; the tumor was nonfunctional.

CASE REPORT
The patient was a 72-year old female. She was admitted
on 17th November, 2011 with upper abdominal discomfort for 4 d, accompanied by postprandial nausea and
vomiting. She denied chills, fever, or diarrhea. Her medical and family history were noncontributory.
Physical examination: temperature 37.5  ℃, pulse 90
bpm, respiration 20 bpm, blood pressure 172/96 mmHg.
The heart and lungs were normal. The abdomen was flat
and soft, with tenderness below the xiphoid process. No
enlarged liver, spleen, or mass was palpable. Murphy’s sign
was negative. Laboratory and radiology findings: Routine blood work showed white blood cell 12.7 × 109/L,
neutrophils 85.3%. Liver function tests were in normal
range. Fasting blood glucose was 8.88 mmol/L. Adrenocorticotropic hormone was in normal range. On B-ultrasonography, the gallbladder was 64 mm × 37 mm. The
gallbladder wall was thickened, with a stone incarcerated

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

B
Figure 1 Enhanced image of nodule located in the lesser gastric curvature.

C

Figure 2 Elevated nodule on the lesser curvature side of the gastric antrum.

in the neck. Computed tomography (CT) scan showed
a 15 mm × 25 mm abnormal enhanced nodule located
in the submucosa of the lesser curvature of the stomach with a CT value of 150 HU. The size, morphology,
and location of the kidneys and adrenal glands were
normal bilaterally, and there were multiple cysts in both
kidneys. The radiological diagnoses were multiple renal
cysts and a gastric stromal tumor (Figure 1). Fibergastroscopy showed no hyperemia in the gastric mucosa. A
raised nodule about 30 mm × 25 mm in size was found
on the lesser curvature side of the gastric antrum; it was
firm with soft mucosa. The endoscopic diagnosis was
also a gastric stromal tumor (Figure 2). After adequate
preparation, the patient underwent surgery. During the
operation, we found a distended gallbladder with a stone
inside. There was a 30 mm × 30 mm mass with medium
density in the lesser curvature near the gastric antrum
and the mass located in the serosa layer. The liver, spleen,
pancreas, kidney, and adrenal glands were normal. We
resected the gallbladder, ligated the vessels of lesser
gastric curvature, and opened the gastric wall 3 cm from
the margin of the mass. We found that the gastric mucosa above the mass was integrated, and we performed a
simple resection of the mass. On gross examination, the
mass was purplish-red in color. It was a 20 mm × 30 mm
ellipse with soft margins and a medium texture (Figure

WCCR|www.wjgnet.com

Figure 3 Analysis of tumor cells. A: Gastric wall mass, approximately 20 mm
× 30 mm in size; B: Tumor cells under low power magnification; C: Tumor cells
under high power magnification.

3A). On microscopic exam, the tumor cells were rich in
cytoplasm and eosinophilic, and numerous sinusoid capillaries could be seen. The cytoplasm contained melanin,
which was confirmed by decolorization. The tumor cells
were arranged in cords or gobbets with a low ratio of
nucleus to cytoplasm, and rare mitotic figures (Figure 3B,
C). Immunohistochemistry: S-100 basement cell negative
(Figure 4A), melan-A positive (Figure 4B), P63 basement
cell negative, sinusoidal endothelial CD34 positive (Figure
4C). The pathologic diagnosis was of an ectopic adrenal
cortical adenoma in the gastric wall.

DISCUSSION
Ectopic adrenal tissue is mostly found in children. According to Anderson et al[2], accessory adrenal tissue is
found in 50% of post-mortem examinations in neonates
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they are also found to be closely related to the sex organs
because of the spatial relationship between the adrenal
primordium and the genital ridge in early embryogenesis.
Accessory adrenal tissue can also be incorporated into
adjacent organs due to incomplete separation of cortical
adrenal cells from the coelomic mesothelium. Therefore,
most ectopic adrenocortical tissue is found along the path
of embryonic migration within the urogenital tract. The
most common sites include the fat tissue of the posterior
peritoneum near the adrenal glands, the celiac axis, the
broad ligament, the adnexa of the testis, and the spermatic cord. There are also rare reported cases of ectopic
adrenal cortical adenoma in the lung, spinal region, and
brain[3-8].
However, there is no previous report of ectopic adrenal cortical adenoma of the gastric wall in the literature.
In the case reported here, the patient presented with
abdominal discomfort and the mass was found by CT. It
was initially diagnosed as a gastric stromal tumor, which
was corrected to ectopic adrenal cortical adenoma by
pathology; the tumor was nonfunctional. The patient had
no history of operation on adrenal tissue, so we believe
the ectopic adrenal cortical adenoma in the gastric wall
was due to the malposition or self-differentiation of mesothelial cells during the embryonic period.

A

B

C
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DIGESTIVE SYSTEM DISEASES

Dubin-Johnson syndrome coinciding with colon cancer and
atherosclerosis
Eva Sticova, Milan Elleder, Helena Hulkova, Ondrej Luksan, Martin Sauer, Irena Wunschova-Moudra, Jan Novotny,
Milan Jirsa
hyperbilirubinemia with no progression to end-stage
liver disease. The molecular basis in Dubin-Johnson
syndrome is absence or deficiency of human canalicular
multispecific organic anion transporter MRP2/cMOAT
caused by homozygous or compound heterozygous
mutation(s) in ABCC2 located on chromosome 10q24.
Clinical onset of the syndrome is most often seen in
the late teens or early adulthood. In this report, we describe a case of previously unrecognized Dubin-Johnson
syndrome caused by two novel pathogenic mutations
(c.2360_2366delCCCTGTC and c.3258+1G>A), coinciding with cholestatic liver disease in an 82-year-old male
patient. The patient, suffering from advanced atherosclerosis with serious involvement of coronary arteries,
developed colorectal cancer with nodal metastases. The
subsequent findings do not support the protective role
of Dubin-Johnson type hyperbilirubinemia.
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INTRODUCTION

Abstract

Recent data have indicated the potent antioxidant properties of mild or moderately elevated serum bilirubin levels
with substantial positive clinical consequences and especially their protective effect on atherogenesis and cancerogenesis[1]. A direct link between low serum bilirubin
levels and peripheral vascular disease and the protective

Hyperbilirubinemia has been presumed to prevent the
process of atherogenesis and cancerogenesis mainly
by decreasing oxidative stress. Dubin-Johnson syndrome is a rare, autosomal recessive, inherited disorder
characterized by biphasic, predominantly conjugated
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effect of mild or moderate unconjugated hyperbilirubinemia on atherosclerosis were confirmed in numerous
clinical trials[2-5]. Antiproliferative, cytostatic and proapoptotic effects of bilirubin are well-known and have
been demonstrated in both in vitro and in vivo studies[6-10].
However, conflicting data on the possible protective effect of elevated bilirubin levels against sporadic colorectal carcinoma have been reported in the literature[11-13].
Dubin-Johnson syndrome (DJS, OMIM 237500)
is a rare, autosomal recessive disorder characterized by
non-hemolytic hyperbilirubinemia with no progression
to end-stage liver disease[14]. Both the conjugated and
unconjugated form of bilirubin can be elevated in DJS
subjects, with the former ranging from 17% to 88%
of the total bilirubin with a mean value of 60%[14,15]. In
addition to the fluctuating jaundice caused by biphasic
hyperbilirubinemia due to absence or deficiency of human canalicular multispecific organic anion transporter
MRP2/cMOAT[16-18], DJS subjects may suffer from nonspecific symptoms such as weakness and abdominal
discomfort. Urinary coproporphyrin output is normal;
however, 80% of the coproporphyrin fraction is represented by coproporhyrin Ⅰ(normally 25%)[19]. The biliary
excretion of anionic dyes including bromosulfophthalein,
indocyanine green and cholescintigraphy radiotracers is
delayed. Liver histology in DJS shows an accumulation
of distinctive melanin-like lysosomal pigment in an otherwise normal liver, which gives the organ a characteristic
dark pink or even black colour[14,20].
In this report, we describe the case of unintentionally
detected DJS complicating liver injury in an 82-year-old
patient who was being followed for previously diagnosed
colorectal cancer and ischemic heart disease.

patient’s hospitalization, the activity of γGT and ALP
gradually decreased but, due to persistent marked hyperbilirubinemia, a percutaneous liver biopsy was performed.
The liver tissue obtained at biopsy was standardly processed. Sections cut at 4-6 µm were stained with hematoxylin and eosin, periodic acid Schiff, Schmorl’s and van
Gieson’s method. Analysis of the liver biopsy specimen
revealed preserved architecture of liver parenchyma with
perivenular and perisinusoidal fibrosis, subtle steatosis
and only discrete intracellular cholestasis in centrilobular
hepatocytes. The most striking feature, however, was an
intense parenchymal pigmentation, with centrilobular
and midzonal accentuation, consisting of coarse brown
black pigment (Figure 1, Panel A-C). Special stainings
(Gömöri, silver ammonium complex-Masson’s and Perls
Prussian blue method) for pigment characterization were
added. The pigment was negative in the Perls reaction
and displayed rudimentary autofluorescence with gradually increasing intensity, especially in Shandon mounting
medium and simultaneously reduced Masson’s solution.
A retrospective analysis of the patient’s medical records
back to 1994 revealed long-term, persistent, mixed, predominantly conjugated hyperbilirubinemia (total bilirubin
fluctuating within the range 23.0-215.6 μmol/L, conjugated bilirubin 17.7-170 μmol/L). The conjugated-tototal bilirubin ratio was within the range of 40% (total
bilirubin 202 μ mol/L and conjugated bilirubin 80.6
μmol/L in 2009) to 89% (total bilirubin 41.8 μmol/L
and conjugated bilirubin 37.2 μmol/L in 1994). Taking
into account the normal activity of aminotransferases,
γGT and ALP, DJS was suspected.
For immunohistochemical analysis, 4 to 6 μm-thick
sections were incubated with the anti-MRP2 mouse monoclonal antibody (clone M2Ⅲ-6, Kamiya, Seattle, WA). The
EnVision Peroxidase Kit (Dako, Glostrup, Denmark) was
used for visualization and counterstaining with Harris’s
hematoxylin was performed. As a positive control, sections
of an adult liver without cholestasis were stained, and liver
sections incubated without primary antibody were used
as negative controls. Immunohistochemical analysis for
MRP2 protein was completely negative (Figure 1D).
Ultrastructural analysis was performed on the liver
sample fixed with 4% buffered paraformaldehyde, osmicated, dehydrated in ascending ethanol solutions and
embedded into Epon-Araldite mixture. Ultrathin sections
were double-stained with uranyl acetate and lead nitrate
and then examined under a JEM 1200 EX electron microscope. Intralysosomal localization of the pigment was
demonstrated.
A mutation analysis of the ABCC2 gene was indicated
to confirm the diagnosis of DJS at the molecular level.
Written informed consent was obtained from the patient
before the genetic investigation. ABCC2 was analyzed by
direct sequencing of genomic DNA extracted from peripheral leucocytes. All 32 exons, with the adjacent parts
of the intronic sequences, were amplified by polymerase
chain reaction (PCR) using the intronic oligonucleotide
primers listed in Table 1. Amplified fragments were gelpurified, extracted from the gel with QIA quick spin col-

CASE REPORT
An 82-year-old Caucasian male patient, a normotensive
non-smoker with a history of right-sided hemicolectomy
due to colorectal adenocarcinoma with nodal metastases
five years ago and ischemic heart disease, was referred to
the hospital due to clinical jaundice with elevated serum
bilirubin (total bilirubin 220 μmol/L, direct bilirubin 171
μmol/L), gamma-glutamyltransferase (γGT) activity (4.7
μkat/L) and fluctuating alkaline phosphatase (ALP) activity (1.3-3.6 μkat/L) to exclude bile duct obstruction or
metastatic liver disease. The patient complained of slight
upper abdominal discomfort without pruritus or nausea.
Complete blood count and serum electrolyte levels were
normal, as was his serum lipid profile (serum cholesterol
3.5 mmol/L, high-density lipoprotein cholesterol 0.9
mmol/L, low-density lipoprotein cholesterol 2.5 mmol/L,
triglycerides 1.3 mmol/L). Abdominal ultrasonography,
endoscopic retrograde cholangiopancreatography and
magnetic resonance cholangiopancreatography did not
detect any obstacle or dilation of the biliary tree, and
only slightly imperfect filling of the ductus choledochus
was observed. Serological examinations for viral hepatitis
(hepatitis A virus, hepatitis B virus and hepatitis C virus)
and autoantibodies were completely negative. During the
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Figure 1 Histochemistry and immunohistology of the liver in Dubin-Johnson syndrome patient. A: Accumulation of distinctive dark brown pigment in hepatocytes was detected in hematoxylin and eosin staining; B: The pigment was negative in Perls reaction; C: The pigment reduced Masson’s solution; D: Immunohistochemical analysis for ABCC2/MRP2 protein was negative compared to the positive control (inset). Original magnification ×400 (bars correspond to 100 μm).

Table 1 Primer pairs used for amplification of ABCC2 /MRP2 gene exons and promoters
Pair No.

Sequences of polymerase chain reaction primer pairs used to amplify the ABCC2 /MRP2 gene from genomic DNA
Forward primer

Reverse primer

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

5=-TTTACAATGCCTGGCAAAGG-3=
5=-TCCCACATTCTGGATTTTGAC-3=
5=-GGTCAGACCAATTTACATTTCCATC-3=
5=-TACTTTGGGAACTGGTGAGTCT-3=
5=-CACAAATAGGAAAATACGGATA-3=
5=-CTGAATCACTGCATACCGCTTTT-3=
5=-CTGAATCACTGCATACCGCTTTT-3=
5=-TCATAGTAAATGGCATCAAGT-3=
5=-AGTGGTGGAGATAGCCTC-3=
5=-GCCAGGGAGAGATGATCAAA-3=
5=-TGGAGCACATCCTTCCATTG-3=
5=-TCACTGGGCACCTCAAGTTC-3=
5=-ATTTTGGGGACTATATCT-3=
5=-GTTCGGTGGAGATTAGGAG-3=
5=-TTCACCTCCTGTTAGCGTA-3=
5=-TTCACCTCCTGTTAGCGTA-3=
5=-ACAAGCACGTGAATACATATCAG-3=
5=-GTAAGATTTTTAACCCCTTG-3=
5=-GTATGGAGTATTTATGGAGT-3=
5=-GTGGTTGGCATTCTAGGT-3=
5=-CTGGGAACACACAGAATCCAAC-3=
5=-GGCTTTTGTCTTGTTCAGACG-3=
5=-CCCGATCAAGTCAAAC-3=
5=-GGAGGCAAGGATTGTC-3=
5=-ACAGCTGCCAAGAGAGTCCAT-3=
5=-CCTTGCGGAAGCTCAACC-3=
5=-GTTTTGAAAGTCTGATCTG-3=

5=-CAGCATGATTCCTGGACTGC-3=
5=-ATAAAATAGCTTATCCAGTGTGAGC-3=
5=-CATAACCACCCATGCAGTATCC-3=
5=-AGAAGGCAATTTTGCGACTA-3=
5=-CCTGGGACAGCTGCTTA-3=
5=-CCAACCAAGCTTTGCCTCAC-3=
5=-AATTCGATCCTGGAGCTCAAC-3=
5=-GGTGGAACATGAGCTTGAGT-3=
5=-GCTATAAAAATGTAAGGACA-3=
5=-GGCCAGTCAACATTAAGTG-3=
5=-TTGCCCAAACTCCCATTAAG-3=
5=-AGCAGGAATCCATCACCTCT-3=
5=-GATGTGATAGCCAGTCATTC-3=
5=-TCTTATGCAAGCATAGGCTC-3=
5=-ACCGAAGACATGCACATAGC-3=
5=-CAAGACCTCACCTACTAGCC-3=
5=-ACCCCTGTGTAGTTCTT-3=
5=-GCCCAGGCATAGAGTTTC-3=
5=-TGTAAGTATGCGTTCAAT-3=
5=-CATAATAATTCCTCCCTATCA-3=
5=-GGCTCCTGGGTATGTCAACA-3=
5=-CTTGGTAAACGGCAGA-3=
5=-GGCATTCATGTCTACTTAGGA-3=
5=-TCTGCATACTGTGGACCTTAT-3=
5=-GCTCAAGTATCCCGAGTAGA-3=
5=-TGCCAGGCATCACCTAACACG-3=
5=-AGGAAGTACGATCGAGGTA-3=

umns (Qiagene, Hilden, Germany), and sequenced on an
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ABI 3130 Genetic Analyzer (Applied Biosystems, Foster
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A

B

Ref. g c c g g c g t a a g t
GCCGGCRTAAGT
Forward

Wildtype

Ref. t g a c c c c c t g t c t g c a g t g g a t g
TGACCCCCTGTCTGCAGTGGATG

an increased ratio of urinary coproporphyrin Ⅰ to coproporphyrin Ⅲ, and a unique cholescintigram showing
delayed visualization of the liver and biliary tract. Neither
a percutaneous liver biopsy with evidence of melanin-like
pigment and the absence of MRP2 protein nor mutation analysis are necessary for the diagnosis. Nonetheless,
both methods may be helpful in complicated cases to
establish the correct diagnosis and rule out more serious
liver pathology.
In our patient, neither an examination of urinary coproporphyrin levels nor cholescintigraphy was performed.
The diagnosis was based on biochemical evidence of
fluctuating biphasic hyperbilirubinemia and characteristic
findings in the liver biopsy, and further supported by disclosure of two pathogenic mutations by subsequent mutational analysis. Considering the clinical picture and the results of laboratory tests, the two mutations are supposed
to be in transposition. Unfortunately, no living relatives of
the patient were found to confirm our presumption.
As the clinical onset of DJS is most often seen during
the teenage years or in early adulthood, the first recognition of the disease in old age is highly unusual. To the best
of our knowledge, our patient is the oldest reported newly
diagnosed DJS patient confirmed by mutation analysis.
The clinical presentation and laboratory findings of
our case indicated the coincidence of DJS with mild
cholestatic liver damage, the etiology of which remained
obscure. The simultaneous occurrence of the syndrome
with another hepatobiliary disease is well-known and the
coincidence with another disease or pathologic stimulus
can modify the clinical picture and results of laboratory
tests, including histomorphology[21-24].
A significant fact in our case is the presence of colorectal adenocarcinoma with nodal metastases in a patient with
chronic mixed hyperbilirubinemia. Numerous clinical trials
have demonstrated the protective effects of hyperbilirubinemia against the development of sporadic colorectal
cancer and an association of low bilirubin levels with an
increased risk of colon cancer morbidity and mortality[10-12].
In addition, there are reports describing the protective
effect of bilirubin on the development of atherosclerosis emphasizing the antioxidative and anti-inflammatory
properties of bilirubin[2-5]. Interestingly, our patient, a
lifelong normotensive non-smoker with normal lipidogram, suffered from ischemic heart disease and advanced
atherosclerosis affecting both large arteries and peripheral
circulation, especially coronary arteries.
In conclusion, our case demonstrates that DJS should
be included in the differential diagnosis of liver diseases
even in atypical age categories. The fact that our patient
with DJS developed colorectal adenocarcinoma and clinically significant atherosclerosis indicates that DubinJohnson hyperbilirubinemia may not be sufficient to protect from atherogenesis and cancer development, even in
the absence of established risk factors.

c.3258+1G>A

GCCGGCRTAAGT

Reverse

Patient

TGACCCCCTGTCTGCAGTGGATG
TGCAGTGGATGCTCATGT

TGACCTGCAGTGGATGCTCATGT
Mutated

C

Patient
Control

c.2360_2366delCCCTGTC

Figure 2 Mutation analysis results. A: Presence of a heterozygous deletion c.2360_2366delCCCTGTC in exon 18 of ABCC2 (panel A, middle lane)
was confirmed by sequence analysis of individual alleles separated by cloning
(wildtype allele - panel A, upper lane; mutated allele - panel A, lower lane); B: In
addition, a heterozygous splice site mutation c.3258+1G>A was detected in intron 23; C: Presence of the latter mutation was confirmed by polymerase chain
reaction-Bsh1236I restriction fragment length polymorphism analysis.

City, CA). The obtained sequence was compared with the
reference sequences GenBank NM_000392 (mRNA) and
NT_030059 (genomic DNA). An exon with suspected
deletion was cloned into a pCR4.1-TOPO plasmid vector
(Invitrogen, Carlsbad, CA), and the wild-type and mutated
alleles were sequenced separately. Presence of the second
mutation was confirmed by PCR-restriction fragment
length polymorphism analysis (PCR-Bsh1236I RFLP).
Analysis of the ABCC2/MRP2 gene disclosed two novel
mutations: a heterozygous deletion c.2360_2366delCCCTGTC
in protein coding exon 18 (Figure 2A), and a heterozygous
mutation c.3258+1G>A in intron 23 (Figure 2B and C). The
former mutation in exon 18 was predicted to cause a reading
frame shift and premature termination of DNA translation
at position 803 with protein alteration p.Pro787LeufsX7.
The latter mutation affecting the donor splice site of intron
23 was predicted to cause abnormal splicing of mRNA.
Therefore, both mutations were considered as pathogenic.
Histochemistry and mutation analysis accordingly established the diagnosis of DJS.
The patient suddenly died several months after being
released from the hospital. The patient’s autopsy revealed
no liver metastases and confirmed the diagnosis of advanced atherosclerosis with serious involvement of coronary arteries with signs of chronic myocardial ischemia.

DISCUSSION
REFERENCES

The diagnosis of DJS is indicated by the presence of
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DIGESTIVE SYSTEM DISEASES
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Rob ME Slangen, Alfonsus JM van den Eertwegh, Adriaan A van Bodegraven, Nanne KH de Boer
gest that infusional therapy of infliximab is effective in
ipilimumab induced ileocolitis.
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Core tip: This paper presents a case of ipilimumab induced ileocolitis which was successfully treated with
infliximab, an anti-tumor necrosis factor monoclonal
antibody, after corticosteroid therapy failure. Although
formal trials are lacking, recently publicated series suggest that infusional therapy of infliximab is effective in
ipilimumab induced ileocolitis.
Original sources: Slangen RME, van den Eertwegh AJM, van
Bodegraven AA, de Boer NKH. Diarrhoea in a patient with metastatic melanoma: Ipilimumab ileocolitis treated with infliximab.
World J Gastrointest Pharmacol Ther 2013; 4(3): 80-82 Available from: URL: http://www.wjgnet.com/2150-5349/full/v4/
i3/80.htm DOI: http://dx.doi.org/10.4292/wjgpt.v4.i3.80

Abstract

INTRODUCTION

Administration of ipilimumab, a cytotoxic T-lymphocyte
associated antigen-4-blocking monoclonal antibody,
leads to enhancement of the anti-tumor T-cell respons
and as a result shows a significant survival benefit in
metastatic melanoma patients. Therefore patients are
currently receiving this promising therapy as a secondline strategy. Unfortunately, by activation of the T-cell
immune reponse, ipilimumab therapy may lead to an
unwanted induction of different autoimmune phenomena. Diarrhoea and colitis occur in up to one third of
patients. Here we present a case of ipilimumab induced ileocolitis which was successfully treated with
infliximab, an anti-tumor necrosis factor monoclonal
antibody, after corticosteroid therapy failure. Although
formal trials are lacking, recently publicated series sug-
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Ipilimumab administration has shown a survival benefit
in metastatic melanoma patients, therefore more patients
are likely to receive this therapy as a second-line treatment. Unfortunately, ipilimumab therapy may lead to
an unwanted induction of autoimmune phenomena.
Here we present a case of ipilimumab induced ileocolitis
successfully treated with infliximab after corticosteroid
therapy failure.

CASE REPORT
A 53-year-old man with a medical history of metastatic
melanoma (metastasized to lungs, lymph nodes and peri-
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Figure 1 Deep ulcerations in the colon (endoscopic image).

Figure 2 Histopathology of colon biopsies (hematoxylin and eosin staining, × 10).

cardium), was presented at our endoscopy ward because
of highly frequent, non-bloody diarrhoea without fever.
His medication consisted of morphinomimetics and haloperidol. Four weeks earlier, he started with ipilimumab
(3 mg/kg body weight), a fully humanized IgG antibody
against the Cytotoxic T-lymphocyte associated Antigen-4
(CTLA-4), of which he had received two administrations.
His diarrhoeal complaints had started one week after the
second infusion. Routine stool cultures, including Clostridium difficile, were negative. A colonoscopy was performed,
which showed a patchy colitis with deep, confluent Crohnlike ulcerations (Figure 1). Histopathological examination
demonstrated a severe cryptitis with a few abscesses. No
granulomas or architectural changes were seen (Figure 2).
Furthermore, cytomegalovirus infection was excluded.
A computed tomography-scan was performed, showing diffuse thickening of the wall of the entire colon and
terminal ileum. A diagnosis of ileocolitis associated with
anti-CTLA-4 treatment was made. Our patient was treated
with prednisolon (1 mg/kg) for 10 d without beneficial
clinical effect. For that reason, intravenous infliximab
therapy was initiated (a chimeric IgG antibody against
tumour necrosis factor-α) in a dosage of 5 mg/kg body
weight (at week 0 and 2)[1,2], after two administrations his
diarrhoeal complaints resolved completely.

So far, by clinical judgement, corticosteroids are most
often prescribed as a first-line treatment for ipilimumab
induced colitis. In prednison-refractory cases, infliximab
has shown to be an effective second line treatment[6-9].
The beneficial administration of infliximab in these patients is underlined by our case.
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Two recent studies demonstrated that ipilimumab therapy
improves survival of patients with metastatic melanoma[1,2]. Unfortunately, blocking of CTLA-4 by ipilimumab[3], may lead to an induction of a variety of autoimmune phenomena. This may comprise inflammation of
the gastrointestinal tract, leading to diarrhoea and colitis
being reported in up to 31% of patients[1].
As ipilimumab administration has shown a survival
benefit in metastatic melanoma patients[1,2], more patients
are likely to receive this therapy as a second-line treatment. Moreover, trials of ipilimumab are ongoing in
metastatic non-small cell lung cancer[4] and in castrationresistant metastatic prostate cancer patients[5]. Therefore,
it is to be expected that ipilimumab induced colitis will be
encountered more often.
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DIGESTIVE SYSTEM DISEASES

Gastrointestinal sarcoidosis associated with pneumatosis
cystoides intestinalis
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nature of the gastrointestinal sarcoidosis. Furthermore
this case has the unique features of emphysematous
lung changes and pancytopenia which are uncommon
with sarcoidosis.
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INTRODUCTION
Sarcoidosis is an idiopathic multisystem non-caseating
granulomatous disease that has been reported to impact
almost any organ. It is more common in African Americans and typically patients present with pulmonary manifestations associated with bilateral hilar adenopathy on
chest X-ray. Very rarely does it present with predominantly gastrointestinal (GI) symptoms[1]. Pneumatosis intestinalis cystoides is a rare disorder defined as gaseous cysts
in the bowel wall. While the etiology remains unclear, it
has been associated with multiple conditions including,
connective tissue disease, various drugs, colonoscopies,
ileal surgeries, and chronic pulmonary disease[2,3]. Here we
present a case of an individual with GI sarcoidosis who 5
mo after initial presentation was diagnosed with pneumatosis cystoides intestinalis.

Abstract
A 39-year-old male reported fevers, weight loss, watery loose stools, and decreased visual acuity in his
right eye over the prior five years. He was pancytopenic, had an elevated American council on exercise level, total bilirubin, and alkaline phosphatase. Computed
tomography revealed massive hepatosplenomegaly and
emphysematous lung changes. Liver biopsy showed
non caseating granulomas. The patient was diagnosed
with extrapulmonary sarcoidosis and was treated with
prednisone. The patient symptomatically improved but
5 mo later presented with abdominal pain caused by
perforation of the cecum. He underwent a cecectomy
and pathology revealed pneumatosis cystoides intestinalis. This represents the first reported association between pneumatosis cystoides intestinalis and sarcoidosis. The etiology of pneumatosis cystoides intestinalis
in this case was likely multifactorial and involved both
effects of the corticosteroids as well as the advanced
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CASE REPORT
A 39-year-old male presented with right lower quadrant
abdominal pain that ranged between 5-9/10 severity and
was diffusely located in both the right upper and lower
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Figure 1 Computed tomography. A: Abdomen and pelvis showing massive hepatosplenomegaly at initial presentation; B: Chest at initial presentation demonstrating
extensive bilateral emphysematous changes; C: Abdomen revealing pockets of free air consistent with perforation. No evidence of pneumatosis is seen on computed
tomography scan. A: Anterior; P: Posterior; R: Right; L: Left.

quadrants of the abdomen. The pain begin approximately five years ago and has waxed and waned since.
The week prior to admission the pain was significantly
worsening. It was particularly aggravated by movement
and coughing. Since the onset of symptoms five years
ago, he reported watery loose bowel movements after
meals, fevers up to 102F, night sweats, a 50lb unintentional weight loss, decreased visual acuity in his right eye
and associated photophobia. He also described a chronic
cough with occasional dark brown phlegm. He reported
waking in the middle of the night coughing. He was
initially evaluated multiple times at an outside hospital,
but could not remember his specific diagnosis. He has a
15 pack year smoking history and denies any illicit drug
use. His prior occupation involved working with copper
products. His physical exam revealed severe tenderness
over the right side of the abdomen. Liverspan was approximately 25 cm and spleen was easily palpable. The
right eye showed an irregular opacity and photophobia.
On presentation he was pancytopenic, with an elevated alkaline phosphatase, gamma glutamyl transpeptidase,
total bilirubin and angiotensin converting enzyme (ACE)
level. Hemoglobin (Hgb) 13.1 g/dL [normal range (NR)
14.1-17.7 g/dL], platelet count 75 thousand/µL (NR
140-440 thousand/µL), white blood cell (WBC) 2.1
thousand/µL (NR 4.0-10 thousand/µL), alkaline phosphatase 383 IU/µL (NR 45-115 IU/µL), total bilirubin
1.7 mg/dL (NR 0.1-1.3 mg/dL), ACE was 97 U/L (NR
9-67 U/L). Anti-mitochondrial antibody, hepatitis panel,
anti-nuclear antibody, human immunodeficiency virus,
epstein-barr, and rapid plasma reagin serologies were
negative. Tuberculin purified protein derivative and sputum acid fast smear were negative.
Abdominal computed tomography (CT) revealed a
markedly enlarged liver and spleen each measuring 24
cm with distended portal and splenic veins (Figure 1A).
Shotty retroperitoneal, upper abdominal and mesenteric
lymphadenopathy was noted. CT chest revealed a subcentimeter enlargement of mediastinal lymphnodes that
were pathological in number. Extensive bilateral centrilobular emphysematous changes were noted (Figure 1B).
Bone marrow biopsy was normocellular. Immunophe-
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notyping did not show diagnostic abnormalities of the
B- or T-cells. Co-expression of abnormal antigens, antigen deletion, or light-chain clonality was not detected.
Outside hospital records from 5 years prior to current
admission were obtained. Full body positron emission
tomography (PET) scan revealed no foci of abnormal
uptake. Hgb was 13.9 g/dL, platelet count 220 thousand/µL, and WBC 4.5 thousand/µL. Alkaline phosphatase 388 IU/µL. Total bilirubin 1.2 mg/dL. Bone
marrow biopsy showed hypocellular marrow with mild
megaloblastic changes but no evidence of infiltrative
changes.
The above findings were most consistent with a chro
nic inflammatory condition. Chronic inflammatory conditions that can cause hepatic noncaseating granulomas
include sarcoidosis, Crohn’s disease, primary biliary cirrhosis, Whipple’s disease, copper poisoning, lymphomas,
secondary syphilis. Given the negative full body PET
scan, negative bone marrow and retroperitoneal lymph
node biopsy, negative flow cytometry results, and long
indolent course lymphoma was highly unlikely. While his
previous occupation dealt with copper, symptoms started well before employment there and he did not demonstrate any other signs of copper poisoning. Whipple's
disease is more common in European Caucasians and
usually does not include ocular manifestations. However,
it cannot be definitively excluded without a small bowel
biopsy. Primary biliary cirrhosis and syphilis were ruled
out through serologies. Crohn’s disease is possible but
is unlikely to cause such marked hepatosplenomegaly or
pancytopenia. An extrapulmonary manifestation of sarcoidosis is the most likely explanation.
The patient was started on a 40 mg prednisone and
instructed to follow up in the clinic within a mo. At subsequent follow-ups at outpatient clinic 2 wk, 2 mo, and 3
mo after presentation he was having difficult to control
steroid induced diabetes requiring increasing doses of
metformin and glipizide. He reported home blood sugar
measurements ranged from 100-250 mg/dL. He had
two separate hospitalizations for hyperglycemia 1 mo
and 4 mo after presentation. At each visit his prednisone
dose was being tapered. At 4 mo follow up at outpatient
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the cecum consistent with perforation (Figure 1C). He
was taken to the OR for exploratory laparotomy requiring cecectomy and creation of ileostomy and mucous
fistula. In the operating room there was no identified
perforation externally, but a 2 cm × 2 cm defect within
the cecum that did not penetrate the serosal surface of
the bowel. The mucosa was hemorrhagic and flattened.
Pathology of the resected tissue revealed portions of
large bowel with submucosal and mucosal hemorrhage
and submucosa with irregular spaces lined with histiocytes (CD68 positive and CD31 negative) consistent
with pneumatosis cystoides intestinalis (Figure 2).

A

DISCUSSION

B

Sarcoidosis is an idiopathic multisystem non-caseating
granulomatous disease that has been reported to impact
almost any organ. It is more common in African Americans and typically patients present with pulmonary manifestations associated with bilateral hilar adenopathy on
chest X-ray[1]. Other organs frequently involved include
skin, lymph nodes, and ocular manifestations. The diagnosis is established by exclusion of other possibilities
and can be supported by characteristic physical findings
and biopsy showing noncaseating granulomas. ACE levels are elevated in 10% of chronic sarcoidosis and 60%
of acute sarcoidosis[1].
The patient’s chief complaint related to the abdominal distension and pain secondary to hepatosplenomegaly. Abdominal pain is an infrequent chief complaint
in sarcoidosis however, both the liver and spleen have
been reported to be involved[4]. Hepatomegaly has been
reported to be as high as 21% of patients clinically and
as many as 13% of patients with liver involvement had
involvement independent of any typical pulmonary
manifestations[4]. Splenomegaly has been reported by
physical exam in 5%-14% with hypersplenism seen in
15% of those with splenic involvement[4]. While biopsy
specimens from the patient presented are not available
given the degree of splenomegaly and pancytopenia one
could hypothesize involvement.
The patient described presented with pancytopenia likely secondary to hypersplenism. He was severely
thrombocytopenic and leukopenic and mildly anemic.
Cytopenias have been frequently described in sarcoidosis.
However, to our knowledge significantly fewer reports
describing pancytopenia. One report describes thrombocytopenia and leukopenia secondary to hypersplenism
a second report notes pancytopenia with splenomegaly
both were resolved with splenectomy[5,6]. This indicates a
potential therapeutic role for the patient described here,
but repeat CT after 5 mo on steroids revealed dramatic
improvement in spleen size (Figure 3).
Pneumatosis cystoides intestinalis is a rare disorder
defined as gas within the bowel wall. The presentation
can range from being asymptomatic to acute abdominal
pain. The mechanism of pneumatosis cystoides intestinalis is multifactorial. Current theories propose luminal
gas which could be pulmonary or bacterial in origin dis-

Figure 2 Pathology of the resected tissue revealed portions of large
bowel with submucosal and mucosal hemorrhage and submucosa with
irregular spaces lined with histiocytes (CD68 positive and CD31 negative)
consistent with pneumatosis cystoides intestinalis. A: Cecum specimen
stained with hematoxylin and eosin demonstrates partially endotheliolized cystic
spaces in the submucosa lined by eosinophilic cells characteristic of pneumatosis intestinalis; B: Immunohistochemical staining for CD 68 which is found in
cytoplasmic granules of cells within the monocyte/macrophage lineage confirms
presents of histiocytes lining cystic spaces.

clinic the dose was 25 mg. The second hospitalization
occurred at an outside hospital 4.5 mo after initial presentation. On discharge the patient reported he was told
to increase the dose of glipizide as well as to increase his
prednisone dose from 25 mg to 40 mg daily. Overall he
was reporting decreased distension and abdominal discomfort. ACE level measured at outside hospital after 4
mo of steroid therapy was down to 29 U/L (97 U/L at
initial presentation).
Five mo after initial presentation he came to our institution with headache, dizziness, abdominal pain, and
nonbloody diarrhea 1 d. He reported the abdominal pain
and discomfort were approximately baseline for him. He
was afebrile and normotensive. His abdomen was tender
to palpation right greater than left with guarding and
rebound. Fecal occult blood was negative. He was found
to have blood glucose of 623 mg/dL. Admission labs
demonstrated improved pancytopenia, decreased alkaline
phosphatase, but an elevated lactate [lactate 5.6 mmol/L
(normal 0.5-2.2 mmol/L), Hgb (17.6 g/dL), platelets
(114 thousand/µL), WBC (6.2 thousand/µL), alkaline
phosphatase (223 IU/L)]. CT of the abdomen revealed
pockets of free air distributed circumferentially along
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reported most often. Many of the other conditions, pneumatosis cystoides intestinalis has classically been linked
to are treated with steroids as well, including connective
tissue disease and some autoimmune conditions[2,3,13,14].
The hypothesized mechanism suggests the immunosuppressive effects of steroids results in depletion of the lymphoid tissue within the Peyer’s patches, this leads to mucosal disruption allowing intraluminal gas diffusion[15,16]. One
review indicates that 33% of patients with pneumatosis
intestinalis had received prior steroid treatment. Another
32% had received either chemotherapy or methotrexate[15,17]. This hypothesis is supported by the fact that
other immunosuppressive or cytotoxic drugs have also
been associated with pneumatosis cystoides intestinalis.
This includes but is not limited to sunitinib, cisplatin, irinotecan, and docetaxel, methotrexate[17-20].
Alternative mechanisms have been described for other
drugs that have been implicated in pneumatosis cystoides intestinalis. The chemotherapeutic agents described
above have not only been suggested to contribute to the
development of pneumatosis cystoides intestinalis via
their immunosuppressive effects but also through their
apoptotic effects on rapidly dividing cells resulting in
compromise of mucosal integrity. Vascular endothelial
growth factor and epidermal growth factor inhibitors
are hypothesized to damage the microvasculature of
the intestinal wall resulting in compromise of mucosal
integrity[19,21]. Alpha glucosidase inhibitors, miglitol and
acarbose, inhibit the absorption of carbohydrates. It has
been suggested that digestion of these carbohydrates by
intestinal flora result in gas production. The increased
intraluminal pressure could potentially lead to dissection
through the mucosa[15,22,23].
The patient was on a steroid taper, but was increased
from 25 mg to 40 mg by an outside hospital for reasons
that are unclear 1 mo prior to perforation. The 5 mo
course of steroids coupled with the recent increased
dosage thus could have played a significant role in the
pathogenesis through immunosuppression as detailed
above. However, given the patients improvement in
symptoms and ACE level it seems the initial course of
tapering the dosage as symptoms improved was the best
course of action.
The patient described here likely had a number of
factors that could have additively contributed to the
development of pneumatosis cystoides intestinalis. The
steroid treatment coupled with his baseline pancytopenia
clearly placed him in an immunosuppressed state. The
massive hepatomegaly and respiratory disease may have
lead to increased intraabdominal pressure producing
strain on the mucosal walls. We may also speculate that
the 5 year history of untreated GI sarcoidosis may have
further weakened the intestinal walls through granulomatosis inflammationa nd disruption of normal architecture. Cumulatively, this created an environment where
pneumatosis intestinalis could readily develop.
The described case represents a unique presentation
of the difficult to recognize and diagnose GI sarcoidosis.
The initial findings of pancytopenia and emphysematous
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Figure 3 Computed tomography abdomen with contrast demonstrating
marked reduction in spleen size and moderate reduction in hepatomegaly
after 5 mo of steroid treatment. A: Anterior; P: Posterior; R: Right; L: Left.

sect through mucosa which has been compromised. Mucosa may be compromised by a number of mechanisms
including immunologically or physically[7].
While typically diagnosed via CT scan[2] certain cases
where the pneumatosis is very subtle the finding may be
missed and air contrast enema may be useful[8,9]. Furthermore, when diagnosed via CT, the majority of patients
can be managed nonoperatively as exploratory laparotomy is likely to be of benefit to only a subset of patients.
Those patients include those with abdominal distension,
peritonitis, and lactic acidemia[10]. The patient described
here represents one of these subtle cases as he was only
found to have pneumatosis on pathology. He clearly was
in need of operative management given the pneumoperitoneum, abdominal distension, and elevated lactic acid.
Pneumatosis cystoides intestinalis has been linked
to a number of conditions in the past. One of which is
chronic obstructive lung disease[2,3]. Pulmonary function
tests obtained 4 mo after presentation at an outside institution revealed moderate obstructive lung disease with
abnormal diffusion capacity [forced expiratory volume in
1 second (FEV1)/forced vital capacity = 70% predicted, FEV1 = 69% predicted, single breath diffusion Dsb
38% predicted]. Typically sarcoidosis most commonly
affects the lungs, but the typical radiographic presentation was absent. On chest X-ray bihilar and mediastinal
lymphadenopathy (75%) and pulmonary infiltrates (50%)
are the most common presentations[1]. This usually occurs in an upper lobe and nodular predominance. On CT
scan typical features include bilateral perihilar opacities,
bilateral symmetric hilar or mediastinal lymphadenopathy,
fibrotic changes such as reticular opacities, architectural
distortion, or bronchiectasis[1]. The patient presented had
severe emphysematous changes which are rarely associated with sarcoidosis. Prior case reports have documented
emphysema in patients with sarcoidosis though the mechanism is unclear[11,12]. While he does have a 15 pack year hx
it would be unlikely all lung abnormalities are due to past
tobacco at only the age of 39, though this does confound
the finding.
Pneumatosis cystoides intestinalis has been very fre
quently linked to medications. Corticosteroids have been
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changes in the lungs are typically not found in sarcoidosis. Furthermore this is the first reported association
between pneumatosis intestinalis and sarcoidosis though
the exact mechanism of pneumatosis cystoides intestinalis is unclear and likely multifactorial as in many such
cases.
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INTRODUCTION
Gastritis cystica profunda (GCP) is a rare condition with
nonspecific symptoms and radiographic images, making
its diagnosis difficult without definitive surgical resection[1]. Clinically, GCP can be misdiagnosed as gastric
lymphoma, stromal tumors, gastric cancer, or Menetrier
disease. Histopathologically, GCP shows disruption of
the integrity of muscularis mucosa that leads to cystically
dilated submucosal glands with superﬁcial inﬂammation
in the lamina propria[1,2]. Since the majority of GCP cases
are seen secondary to prolonged chronic inﬂammation,
ischemia, gastric surgery and suturing material, an injury
of the muscularis mucosae is assumed to trigger the
ectopic entrapment of gastric glands in the submucosa,
the muscularis mucosae or serosa and to lead to GCP[1,2].
Moreover, GCP is often associated with gastric adenocarcinoma indicates that it can lead to a secondary malignancy[2]. Indeed, experiments have shown that animals
predisposed to Helicobacter infection develop not only
secondary GCP but also subsequent gastric carcinoma[3].
This close association between GCP and malignancy
has been interpreted as concurrent sharing of causative
factors common to both disease conditions[1,3]. Recently,
with the use of the KCNE2 (also known as MiRP1) deficient mouse model, loss of the KCNE2 subunit from
potassium channel complexes is considered a common
primary target molecule that gives rise to both GCP and
malignancy[4].
Here, the expression of KCNE2 in surgically excised
tissue from human gastric cancer associated with GCP
is, for the first time, analyzed to confirm that its reduced
level correlates with disease formation.

Abstract
Gastritis cystica profunda (GCP) is a rare condition
caused by ectopic entrapment of gastric glands, probably secondary to the disruption of muscularis mucosae.
GCP is often associated with gastric adenocarcinoma,
and loss of the KCNE2 subunit from potassium channel complexes is considered a common primary target
molecule leads to both GCP and malignancy. In this
study, we, for the first time, analyzed the expression of
KCNE2 in surgically excised tissue from human gastric
cancer associated with GCP and confirmed that reduced
KCNE2 expression correlates with disease formation.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: KCNE2; Gastritis cystica profunda; Immunohistochemistry
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Haraguchi R, Kitazawa S. Gastric adenocarcinoma arising in gastritis cystica profunda presenting with selective loss of KCNE2
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Intramucosal adenocarcinoma
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Figure 1 Macroscopic finding and distribution of ectopic cystic lesion and cancer in surgically excised stomach. Surgically excised stomach (A) and schematic distribution of the lesions (B). Ectopic cystic mucosa is located mainly on the oral side and partly in the body part overlapped with a cancer lesion (shaded area).
A well- to moderately-differentiated tubular adenocarcinoma in the intramucosal layer (checked area) and part of a poorly-differentiated component infiltrating the submucosal layer (blue area) are located mainly in the body part of the stomach.
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Figure 2 Expression of KCNE2 and estrogen receptor in non-neoplastic cystic lesion by immunohistochemistry. A: Low power magnification of a transitional
area from the non-neoplastic mucosal layer with intramucosal cystic lesions (left) to the intramucosal adenocarcinoma (right, HE, × 40); B: High power magnification (A,
squared area) around the intramucosal cystic lesion (asterisk, HE, × 200); C: KCNE2 immunostaining of a serial section of (B) shows that KCNE2 is almost negative
in the dilated cystic gland (asterisk), while the surrounding non-cystic glands are positive (× 200); D: Estrogen receptor immunostaining of serial sections of (B) and (C)
show that ER is equally expressed in both cystic (asterisk) and non-cystic glands (× 200).

one year, however, a follow-up endoscopic examination
revealed an irregularly-shaped ulcerating lesion, and the
pathological diagnosis of adenocarcinoma was made
through biopsy analysis. The patient underwent distal
partial gastrectomy, and pathological examination of the
excised stomach (Figure 1A) revealed the presence of ectopic cystic mucosa with intestinal metaplasia, especially
in the oral side (Figure 1B, dotted area, Figure 2B: HE,
× 200). Overlaying the ectopic cystic mucosa, a well- to
moderately-differentiated tubular adenocarcinoma was

CASE REPORT
A 63-year-old man was admitted to the hospital with the
chief complain of abdominal pain. The patient’s past
medical and family history was unremarkable. An endoscopic and other examinations revealed the presence
of multiple erosive lesions, and a biopsy demonstrated
only severe superficial gastritis with erosion. Under the
diagnosis of benign erosive gastritis, the patient was
treated with medication and followed up monthly. After
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Figure 3 Expression of KCNE2 and estrogen receptor in adenocarcinoma area. A: Low power magnification of a transitional area from the non-neoplastic mucosal layer with intramucosal cystic lesions (left) to the intramucosal adenocarcinoma (right, HE, × 40); B: High power magnification (A, squared area) around the
intramucosal adenocarcinoma (circled by white-hatched line, HE, × 200); C: KCNE2 immunostaining of a serial section of (B) shows that KCNE2 expression is almost
negative in adenocarcinoma (circled by black-hatched line), while the surrounding non-neoplastic glands are positive (× 200); D: Estrogen receptor immunostaining of
serial sections of (B) and (C) show that estrogen receptor is equally expressed in both cancerous (circled by black-hatched line) and non-neoplastic glands (× 200).

observed in the superficial proper mucosal layer (M), with
part of a poorly-differentiated component infiltrating the
submucosal layer (SM) in the body of the stomach (Figure
1B, hatched area, Figure 3B: HE, × 200). The pathological diagnosis of gastric adenocarcinoma arising in gastritis cystica profunda was made.

ing undergoing liquid block treatment, the samples were
immersed in PBS for 15 min (solvent refreshed every 5
min). After adding blocking buffer to the moisture chamber and incubating the samples with primary antibodies
at room temperature for 1 h, they were washed 3 times
for 5 min each in PBS, incubated in the moisture chamber at room temperature for 30 min with the secondary
antibody diluted at 1:200 with PBS, immersed in PBS for
15 min (solvent refreshed every 5 min), then incubated
with DAB for 15 min and washed in PBS.
Immunohistochemical analyses revealed that KCNE2
was universally and strongly expressed on the surface of
the cells at the bottom of the cryptic glands, while its
expression was diminished in the cystic or dilated lesions
(Figure 2C). ER expression was observed in both noncystic and cystic glands (Figure 2D). In adenocarcinoma,
KCNE2 expression was significantly reduced compared
with the surrounding non-cancerous gastric mucosa
with intestinal metaplasia (Figure 3C), while ER expression was observed in both cancerous and non-cancerous
glands (Figure 3D).

Immunohistochemistry
Since targeted deletion of KCNE2 in mice causes gastric
lesions resembling gastritis cystica profunda and gastric
neoplasia[4], we examined the expression of KCNE2
in the current case immunohistochemically. Also, since
signaling through the estrogen receptor (ER) modulates KCNE2 expression[5], we additionally examined
the expression of ER. To determine the localization of
KCNE2 and ER, rabbit polyclonal anti-KCNE2 antibody (ABCAM, Cambridge, United Kingdom) and rabbit
monoclonal anti-ER (EST) antibody (EPIOTOMICS,
United States) were used as primary antibodies. Tissue
sections were deparaffinized in xylene for 20 min (solvent
refreshed at 10 and 5 min) and immersed in absolute ethanol for 10 min (solvent refreshed at 5 min), then rehydrated in 90% and 70% ethanol (5 min each), and finally
placed in distilled water for 15 min (solvent refreshed
every 5 min). The samples were inactivated in 1 mmol/L
EDTA (pH 8.0) plus distilled water in a microwave for 15
min (high heat for 5 min and low heat for 10 min), and
then cooled to approximately 25 ℃ over 1 h. After be-
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DISCUSSION
In this study the expression status of KCNE2 in surgically excised gastric adenocarcinoma coexisting with
GCP was examined in light of that the KCNE2-deficient
mouse model develops both GCP and gastric cancer.
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Since KCNE2 expression is modulated by ER, and since
ER expression status per se is related to carcinogenesis
and progression stages of gastric cancer[6], we additionally
examined the immunohistochemical expression of ER in
in the excised tissue.
KCNE2 has originally been identified as a potassium channel protein, and in the stomach, it is expressed
mainly in the cytoplasm of parietal cells[5,7,8]. Reduction
of KCNE2 in experimental animal models results in profoundly reduced proton secretion, abnormal parietal cell
morphology, achlorhydria, hypergastrinemia[5,8], and striking gastric glandular hyperplasia arising from an increase
in the number of non-acid-secretory cells[4]. Functionally,
KCNE2 also exerts anti-proliferative effects on gastric
cancer cells by down-regulating Cyclin D1 and restricting cell growth[5,8]. Indeed, reflecting anti-proliferative or
tumor-suppressor functions of KCNE2, long-term observation of KCNE2 -/- mice has revealed that reduced
KCNE2 expression causes diffuse hyperplasia in gastric
mucosa, resulting in a pathologic condition similar to gastric cancer associated with GCP[4].
We examined here, for the first time, the expression
of KCNE2 in surgically excised stomach tissue demonstrating both GCP and adenocarcinoma. While KCNE2
expression in both GCP and adenocarcinoma areas was
diminished, that in surrounding non-neoplastic and noncystic cells was clearly maintained, as determined by immunohistochemical analysis. These data, albeit from a
single case study, suggest that selective loss of KCNE2
expression is related to the development and clinical
manifestation of GCP with subsequent occurrence of
cancer. Furthermore, because selective loss of KCNE2
expression is seen at the level of a single cystic gland and
cancer cell nest unit, silencing KCNE2 expression may
occur at the level of a single tissue progenitor cell. Although the precise molecular mechanism of such selective loss of KCNE2 expression is largely unknown, it is
at least not by the loss of estrogen receptor signaling. We
believe that these new data are important because they
confirm previous experimental information, and should
be assessed in other similar cases. Further genetical and

epigenetics studies based on a cumulative case study are
needed to elucidate the role of KCNE2 expression in the
development of GCP.
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lesion and almost all the metastatic lesions.

Shoichiro Kawai, Tsutomu Nishida, Yoshito Hayashi, Hisao
Ezaki, Takuya Yamada, Shinichiro Shinzaki, Masanori Miyazaki, Takayuki Yakushijin, Kenji Watabe, Hideki Iijima,
Masahiko Tsujii, Tetsuo Takehara, Department of Gastroenterology and Hepatology, Osaka University Graduate School of
Medicine, Osaka 565-0871, Japan
Kei Nakai, Kohji Nishida, Department of Ophthalmology, Osaka
University Graduate School of Medicine, Osaka 565-0871, Japan
Author contributions: Kawai S and Nishida T contributed
equally to this work and wrote the paper; Hayashi Y, Ezaki H,
Yamada T, Shinzaki S, Miyazaki M, Nakai K, Yakushijin T, Watabe K, Iijima H, Tsujii M, Nishida K and Takehara T revised
the paper.
Correspondence to: Tetsuo Takehara, MD, PhD, Department
of Gastroenterology and Hepatology, Osaka University Graduate
School of Medicine, 2-2 Yamadaoka, Suita, Osaka 565-0871,
Japan. takehara@gh.med.osaka-u.ac.jp
Telephone: +81-6-68793621 Fax: +81-6-68793629
Received: August 31, 2012 Revised: September 13, 2012
Accepted: October 30, 2012
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Stomach neoplasms; Neoplasm metastasis;
Choroid neoplasms; Skin neoplasms
Original sources: Kawai S, Nishida T, Hayashi Y, Ezaki H,
Yamada T, Shinzaki S, Miyazaki M, Nakai K, Yakushijin T,
Watabe K, Iijima H, Tsujii M, Nishida K, Takehara T. Choroidal
and cutaneous metastasis from gastric adenocarcinoma. World
J Gastroenterol 2013; 19(9): 1485-1488 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i9/1485.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i9.1485

INTRODUCTION
Gastric adenocarcinoma is one of the most common causes
of death from cancer worldwide and more than half of the
world’s gastric adenocarcinoma cases arise in Asia[1]. Gastric
adenocarcinoma usually develops slowly but eventually
grows to show multiple sites of metastasis. Choroidal
metastasis of gastric cancer is, however, extremely rare.
The uvea consists of the iris, ciliary body, and choroid.
Uveal metastasis was reported in 4% of the patients who
had a primary cancer in the gastrointestinal tract. Metastasis was found in the iris in 90 (9%), ciliary body in 22 (2%),
and choroid in 838 (88%) of the 950 metastatic foci in
the uvea[2]. Cutaneous metastasis of gastric cancer is also
relatively rare[3,4]. We report a patient with gastric adenocarcinoma who presented with a visual disorder in his left
eye and skin pain on his head as his initial symptoms.

Abstract
Choroidal or cutaneous metastasis of gastric cancer is
rare. Gastrointestinal cancer was found in only 4% in
patients with uveal metastasis. Choroidal metastasis
from gastric cancer was reported in two cases in earlier literature. The frequency of gastric cancer as a primary lesion was 6% in cutaneous metastasis of men,
and cutaneous metastasis occurs in 0.8% of all gastric
cancers. We report a patient with gastric adenocarcinoma who presented with visual disorder in his left
eye and skin pain on his head as his initial symptoms.
These symptoms were diagnosed to be caused by choroidal and cutaneous metastasis of gastric adenocarcinoma. Two cycles of chemotherapy consisted of oral
S-1 and intravenous cisplatin (SPIRITS regimen); this
was markedly effective to reduce the primary gastric
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CASE REPORT
A 75-year-old man visited our hospital in February 2011
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Figure 2 An elevated choroidal neoplasm. A: Fundoscopic examination; B:
Optical coherence tomographic examination; C: Magnetic resonance imaging
(MRI) T1-weighted image; D: MRI T2-weighted image.

Figure 1 Cutaneous metastasis lesion in the head. A: One of the two cutaneous nodules on his head at first visit; B: The size of the cutaneous tumor was
rapidly enlarged at 1 mo after the first visit.

raphy (123I-IMP SPECT) for uveal melanoma has been
established[6]. We performed 123I-IMP SPECT to evaluate
the elevated choroidal neoplasm. It, however, showed
no accumulation in bilateral eyes that is not specific for
melanoma (Figure 3). We diagnosed his choroidal tumor
as metastatic tumor, not melanoma.
To detect the primary malignancy, we performed 18Ffluorodeoxyglucose-positron emission tomography/computed tomography (18-FDG-PET/CT) and it showed
multiple uptake in the stomach, the bilateral adrenal
glands, the abdominal lymph nodes, the right pubis, the
femur, and one of the head nodules, but there was no
abnormal uptake in his left eye. He underwent esophagogastroduodenoscopy because of the gastric hot spot
in the 18-FDG-PET/CT. Endoscopic finding revealed
an advanced gastric cancer on the lesser curvature of the
stomach (Figure 4A). Gastric biopsy specimens showed
moderately differentiated adenocarcinoma (Figure 4B).
Pathologic examination of the biopsy specimens of the
cutaneous nodule also revealed poorly differentiated
adenocarcinoma. Carcinoembryonic antigen (CEA) and
alpha fetoprotein (AFP) were elevated to 82 ng/mL and
21 ng/mL, respectively. Abdominal contrast-enhanced
CT showed multiple liver metastases, in addition to the
known lesions. Thus, we made a final diagnosis of stage
Ⅳ gastric cancer with multiple metastases; cutaneous,
choroid, bilateral adrenal glands, lymph nodes, and liver,
right pubis, femur (T4N2M1).
We started chemotherapy with oral S-1 (40 mg/m2,
twice a day, on days 1-21) and intravenous cisplatin (60
mg/m2, on day 8), every 5 wk (SPIRITS regimen)[7]. Chemotherapy was effective at shrinking a primary gastric

Figure 3 N-isopropyl-p-(123I) iodoamphetamine single photon emission
computed tomography findings. 123 Iodoamphetamine single photon emission computed tomography showed no accumulation in bilateral eyes.

because of a visual disorder in his left eye and skin pain
on his head. He had two cutaneous nodules on his head.
One of the cutaneous nodules grew rapidly one month
after the first visit (Figure 1A and B). To evaluate the
cause of the visual disorder, fundoscopic examination
(Figure 2A), optical coherence tomographic examination
(Figure 2B), and magnetic resonance imaging (MRI) (Figure 2C and D) were performed and an elevated choroidal
neoplasm was detected. Uveal melanoma is known as the
most common primary intraocular malignant tumor[5].
The diagnostic efficacy of N-isopropyl-p-(123I) iodoamphetamine single photon emission computed tomog-
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Figure 5 Response to chemotherapy. A: The primary gastric lesion was
markedly reduced after 2 cycles of chemotherapy; B, C: The choroidal metastatic tumor was also markedly reduced; D: The larger cutaneous nodule of
head enlarged from 25 mm to 32 mm, and headache vanished.

choroidal tumor was found because of a visual disorder as
the first symptom before gastric cancer was diagnosed.
In this case, we could not pathologically diagnose the
choroidal tumor of this patient as a metastatic tumor.
Generally, melanoma and metastatic tumors are the most
common malignant choroid tumors [5]. Therefore we
needed to differentiate melanoma and metastatic tumor.
Normally, 123I-IMP SPECT is clinically useful for the
differential diagnosis of these conditions[6]. In this case
123
I-IMP SPECT showed no accumulation in bilateral
eyes. In addition, MRI of the orbits demonstrated a wellcircumscribed subretinal mass, where the T1-weighted
image was isointense and the T2-weighted image was
hypointense. MRI findings were also compatible with a
metastatic tumor, not a melanoma[10]. Chemotherapy for
the gastric adenocarcinoma was effective in treating the
choroidal tumor. In general, malignant melanoma is resistant to chemotherapy and its treatment regimen is quite
different from gastric adenocarcinoma[11,12]. In our case,
the choroidal tumor was markedly reduced in size after
chemotherapy for gastric adenocarcinoma (consisting of
S-1 and cisplatin). Based on these reasons, it would be appropriate to diagnose this choroidal tumor as a metastatic
tumor, not a melanoma.
The frequency of cutaneous metastasis is relatively
low, and varies with gender according to the type of
underlying malignancies. The most common origins of
cutaneous metastasis were reported in lung cancer, colon
cancer, melanoma, squamous cell carcinoma of the oral
cavity, and renal cell carcinoma in men[3]. On the other
hand, the most common origins in women were breast
cancer, colon cancer, melanoma, ovarian cancer, and lung
cancer[3]. The frequency of gastric cancer as a primary lesion was 6% in cutaneous metastasis of men[3], and cutaneous metastasis occurs in 0.8% of all gastric cancers[13].
In addition, the cutaneous metastasis was reported to

Figure 4 Esophagogastroduodenoscopy and pathological findings of
gastric cancer. A: Esophagogastroduodenoscopy was performed and revealed
an advanced gastric cancer; B: The gastric biopsy specimens revealed moderately differentiated adenocarcinoma (hematoxylin and eosin stain, ×400).

lesion (Figure 5A), an elevated choroidal lesion (Figure
5B and C), and other metastatic tumors, and improving
skin pain relief on his head after 2 cycles, but was not effective in treating the larger cutaneous lesion of the head.
The larger cutaneous nodule of the head increased from
25 mm to 32 mm (Figure 5D). Serum levels of CEA and
AFP decreased to 8 ng/mL and 8 ng/mL, respectively.

DISCUSSION
Gastric adenocarcinoma shows multiple sites of metastasis. The most common metastatic sites from gastric cancer
are liver, peritoneum, and non-regional or distant lymph
nodes. Choroidal metastasis is extremely rare, and cutaneous metastasis is also relatively rare. In our case, the initial
symptoms related to an advanced gastric cancer showed
a visual disorder in his left eye and skin pain on his head.
Therefore we reported this case as a remarkably rare case
because of both metastases occurring concurrently.
Choroidal metastasis has been increasing due to the
improvement of ophthalmic diagnosis techniques. A previous report showed choroidal metastasis mostly comes
from breast and lung cancers. In a survey, gastrointestinal
cancer was found in only 4% of 420 patients with uveal
metastasis[2]. Choroidal metastasis from gastric cancer was
reported in two cases in earlier literature[8,9], and these cases were found to be recurrent cases of gastric cancer. To
the best of our knowledge, this is the first case in which a
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be close to the site of the primary tumor, therefore the
abdomen was the most frequent site in gastric cancer[14].
Our patient, however, had cutaneous metastasis only
on his head and we could make a pathological diagnosis
based on pathological findings.
In summary, choroidal or cutaneous metastasis of gastric cancer is rare. We report a patient with gastric adenocarcinoma who presented with both choroidal and cutaneous metastasis of the gastric cancer as initial symptoms.
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Coexistence of gastrointestinal stromal tumor, esophageal
and gastric cardia carcinomas
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dia adenocarcinoma. Furthermore, immunohistochemistry indicated strong staining for c-Kit/CD117, Dog-1,
Ki-67 and smooth muscle, while expression of S-100
and CD34 was negative.
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INTRODUCTION
Recently, cases of synchronous development of a gastrointestinal stromal tumor (GIST) and another neoplasm with different incidence, etiology, evolution and
prognosis have been reported more frequently[1-3]. Although squamous cell carcinoma and adenocarcinoma
constitute the most common type of esophageal and
gastric cardia tumor, respectively, simultaneous development of a GIST is relatively rare. Here, we report
a case of synchronous occurrence of gastric GIST,
esophageal squamous cell carcinoma, and gastric cardia
adenocarcinoma.

Abstract
Gastric gastrointestinal stromal tumor (GIST), esophageal squamous cell carcinoma and gastric cardia adenocarcinoma are distinct neoplasms originating from
different cell layers; therefore, simultaneous development of such carcinomas is relatively rare. Auxiliary
examinations revealed coexistence of esophageal and
gastric cardia carcinoma with lymph node metastasis
in a 77-year-old man. Intraoperatively, an extraluminal tumor (about 6.0 cm × 5.0 cm × 6.0 cm) at the
posterior wall of the gastric body, a tumor (about 2.5
cm × 2.0 cm) in the lower esophagus, and an infiltrative and stenosing tumor (about 1.0 cm × 2.0 cm) in
the gastric cardia were detected. Wedge resection for
extraluminal gastric tumor, radical esophagectomy for
lower esophageal tumor, and cardiac resection with
gastroesophageal (supra-aortic arch anastomoses)
were performed. Postoperative histological examination showed synchronous occurrence of gastric GIST,
esophageal squamous cell carcinoma, and gastric car-
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CASE REPORT
A 77-year-old man presented with dysphagia for 2 mo.
Upper gastrointestinal endoscopy was performed, which
showed a tumor arising from the lower esophagus and
extending into the lumen, and an ulcerated tumor located in the cardia, just below the gastroesophageal
junction.
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Figure 1 Esophagography showed a filling defect in the anterior wall of
the lower esophagus.

L

He had no relevant past history or family history.
Clinical examination did not find any palpable abdominal
mass. Laboratory examination was normal. Esophagography showed a filling defect in the anterior wall of the
lower esophagus (Figure 1). Computed tomography (CT)
showed circumferential thickening of the lower esophageal wall with loss of the lumen. Scanning at a lower
level displayed focal thickening of the gastric cardia wall
with marked enhancement. Furthermore, scans obtained
at lower levels displayed a large, heterogeneous, round
mass close to the greater curvature of the stomach. The
patient was diagnosed presumptively with synchronous
esophageal and gastric cardia carcinoma with lymph
node metastasis (Figure 2).
Intraoperatively, an extraluminal tumor (about 6.0
cm × 5.0 cm × 6.0 cm) at the posterior wall of the gastric body, a tumor (about 2.5 cm × 2.0 cm) in the lower
esophagus, and an infiltrative and stenosing tumor (about
1.0 cm × 2.0 cm) in the gastric cardia was detected.
Wedge resection for extraluminal gastric tumor, radical
esophagectomy for lower esophageal tumor, and cardiac
resection with gastroesophageal (supra-aortic arch anastomoses) were performed.
On histopathological examination, the gastric cardia
tumor was a mid-differentiated gastric adenocarcinoma
(pT1bN0M0), and the lower esophageal tumor was a lowmid-differentiated squamous cell carcinoma (pT3N0M0)
(Figure 3). There was no vascular invasion and no lymph
node metastasis.
Further histopathological examination of the extraluminal gastric tumor revealed GIST of the highrisk category, which showed a high mitotic index (> 10
mitoses/50 high-power fields). Immunohistochemistry
indicated strong staining for c-Kit/CD117, Dog-1, Ki-67
and smooth muscle, while expression of S-100 and CD34
was negative (Figure 3). The patient was diagnosed with
high-grade gastric GIST due to large tumor size (> 5 cm)
and unfavorable histopathological features (high mitotic
index and strong positivity for Ki-67).

8 cm

C
L

8 cm

D
L

8 cm

Figure 2 Computed tomography scan. A: Circumferential thickening (arrow)
of the lower esophageal wall with loss of lumen; B: Lower level displayed focal thickening (arrow) of the gastric wall with marked enhancement; C and D:
Lower levels displayed a large, heterogeneous, round mass close to the greater
curvature of the stomach (arrows).

gastrointestinal malignancies. Primary GISTs arise most
commonly in the stomach (50%-70%), followed by the
small intestine (25%-35%), colon and rectum (5%-10%)
and esophagus (< 5%)[4]. These tumors are considered

DISCUSSION
GISTs are rare, accounting for only 0.1%-3% of all
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Figure 3 Microscopic images. A: Esophageal squamous cell carcinoma (×10); B: Gastric cardia adenocarcinoma (×10); C: Gastric gastrointestinal stromal tumor (×
10); D-F: Immunohistochemistry indicated strong staining for Dog-1 (D, × 40), c-Kit/CD117 (E, ×10), Ki-67 (F, ×10).

cancers[8,9]. However, at present, no data are available to
support such hypotheses. Furthermore, simultaneous
occurrence of gastric GIST, esophageal squamous cell
carcinoma, and gastric adenocarcinoma has not often
been reported in the literature. Simple coincidence could
be the most reasonable explanation.
For patients with primary GIST, surgical resection
is the only chance for cure. Resection can usually be accomplished with only wedge resection of the stomach or
segmental resection of the small bowel for small GISTs,
whereas extensive surgery is occasionally required for
larger or poorly positioned GISTs[6].
The only curative treatment for esophageal or gastric
cardia cancer is surgical resection. After esophagectomy,
digestive tract reconstruction can be accomplished using
the remaining stomach, depending on the location of
the gastric tumor. The colon or jejunum is the frequent
choice for esophageal substitution. In our opinion, digestive tract reconstruction with the remaining stomach

to originate from interstitial cells of Cajal or their precursors, because both strongly express the c-Kit protein
(CD117; a type Ⅲ tyrosine kinase receptor encoded by
the c-Kit proto-oncogene)[5].
Radical surgery is the main treatment in primary resectable GISTs. Recurrence, metastatic disease or unresectable tumors could be treated with imatinib (a smallmolecule tyrosine-kinase inhibitor)[6].
Adenocarcinoma of the stomach ranks as the second
most common cancer worldwide, which comprises 80%
of all stomach cancers. Squamous cell carcinoma mainly
occurs in the mid to lower esophagus, and is not commonly accompanied by other cancerous lesions. Suzuki
et al[7] have reported that most lesions are in the stomach
(59.6%), followed by the colon and rectum (12.3%). Various hypotheses, such as gene mutation, expression of
metallothioneins, neighboring tissues being influenced
by the same carcinogens, have been proposed regarding the simultaneous development of GIST and other
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should be a reasonable choice for old people (age > 75
years). Although the GIST is large, only wedge resection
of the stomach was performed to keep enough stomach
for digestive tract reconstruction.
In our case, we considered gastric adenocarcinomas
to be an early stage gastric cancer and esophageal squamous cell carcinoma to be a middle stage esophageal
cancer. Meantime, the patient was diagnosed with highgrade gastric GIST due to large tumor size (> 5 cm) and
unfavorable histopathological features (high mitotic index and strong positivity for Ki-67). Therefore, we suggested that the patient should undergo chemoradiation
therapy and adjuvant imatinib treatment. However, the
patient refused. A postoperative CT scan performed 3
mo later showed no evidence of tumor recurrence. The
patient needs a long follow-up period.
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INTRODUCTION
Turner syndrome (TS) is a female chromosomal disorder
in which all or part of the X chromosome is missing.
Clinically, it is not uncommon for patients with TS to
develop tumors from various tissues. In adults with TS,
gastric or colonic tumors have been reported. However,
these tumors are rarely reported in children, and the occurrence of ileal tubular adenoma in pediatric TS patients
has not been described. In this case report, ileal tubular
adenoma was detected in a 16-year-old girl with TS after
receiving growth hormone (GH) therapy for three years.
Whether the ileal adenoma was caused by TS itself or
GH therapy was discussed.

Abstract
Turner syndrome (TS) is a female chromosomal disorder caused by the lack of an X chromosome. The loss of
this chromosome may result in the deficiency of tumorsuppressive or DNA repair genes, leading to tumorigenesis. Recombinant human growth hormone (GH)
has been popularly used for treatment in TS patients
for growth promotion. Although treatment with GH
has been correlated with precancerous and cancerous
lesions in TS children, its associations with gastric or
colonic tumors, especially ileal tubular adenomas, have
not been reported frequently. We here report a case
of a 16-year-old patient with TS and tubular adenoma
of the small intestine. Whether the ileal adenoma was
caused by TS itself or GH therapy was discussed.

CASE REPORT
A 16-year-old girl first admitted to the hospital in July
2009 because of short stature. On admission, she was
127.5 cm in height and 25 kg in weight. Her bone age was
9 years. Ultrasonography revealed a small uterus and right
ovary and possible absence of left ovary. A chromosomal
analysis showed genetic mosaicism of the X chromosome, namely 46Xi (45X, 46XX). Diagnosis of TS was
made and daily nocturnal GH injections were initiated. In
2 years, the patient gained 10 cm in height.
In the patient’s health history, she experienced per
rectal bleeding at the age of 9 mo that had subsided
spontaneously and no definitive diagnosis was made. The
patient also had recurrent abdominal cramping associated
with loose bowel movements, although the pain usually
subsided spontaneously. In August 2009, an ultrasono-

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 The image of the polyp. A: A large polyp was seen in the terminal ileum when ileocolonoscopy was performed. The tumor appeared hyperemic; B: Double
balloon enteroscopy was performed through the anus. The enteroscope was advanced to the ileocecal region and a mass covered with small intestinal mucosa was
seen protruding through the ileocecal valve. The appearance was indicative of intussusception; C: A polyp of about 2 cm × 4 cm in diameter and 55 cm from the ileocecal region was seen during operation, with a wide base and multi-nodular appearing surface. The pedicle also appeared nodular; D: Histopathological section of the
polyp showing pleomorphic glandular hyperplasia with formation of nodules. The polarity of cell was well presented (hematoxylin and eosin stain, original magnification, × 200).

gram was performed when the abdominal pain became
more severe, and an abdominal mass on the right side
was noted and suggested intussusception. The pain and
mass disappeared spontaneously and no further treatment was undertaken.
The patient again developed abdominal pain on January 27, 2012. The pain was para-umbilical, colicky and
associated with bloody stool. There was no tenesmus,
and the abdominal colic dissipated after bowel movements. The blood in the stool appeared bright red in color. The patient vomited twice and the vomit contained
no blood. She also had a fever of 38 ℃ and was admitted to the hospital for investigation of gastrointestinal
bleeding in February 2012.
On admission, her general condition was normal.
There was developmental delay in height and no secondary sexual characteristics were noted. Intellectually, her
development was normal. Other features of TS were not
evident.
On admission, her blood test revealed a hemoglobin
level of 79 g/L, positive stool occult blood, white blood
cell 10-15/high power, red blood cell 3-5/high power,
and no macrophages. Stool culture was negative. Coagulation function was normal. The patient had several darkcolored, bloody bowel movements after admission and
abdominal pain that was relieved after bowel movement.
She also vomited several times after admission, and the
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vomit consisted of ingested food. No coffee-ground material was noted. A radionuclide scan for Meckel’s diverticulum was negative.
Since she has a history of administration of GH, both
insulin-like growth factor-1 (IGF-1) and IGF binding
protein levels were checked and both were within normal limits (119 ng/mL and 3.05 μg/mL, respectively).
Gastroscopy revealed gastritis and a positive rapid urease
test for Helicobacter pylori. In ileocolonoscopy, the ileocecal valve was petulant and a large polyp was seen in the
terminal ileum (Figure 1A). The polyp shifted in position
and was soon noted to have retracted to a more proximal
position. It was not seen again until the colonoscope had
advanced to more than 10 cm proximally.
Enhanced computed tomography and ultrasound of
the abdomen were both suggestive of intussusception
of the small intestine with a focal segmental increase in
the thickness of the bowel wall. A double-balloon enteroscope was advanced through the anus to the ileocecal
region. There a mass covered with small intestinal mucosa was seen protruding through the ileocecal valve (Figure
1B). The appearance was indicative of intussusception
of the ileum into the colon and an operation was performed to reduce the invagination. Further examination
of the small intestine found a mass of about 2 cm × 4
cm in diameter 55 cm from the ileocecal region. The intestinal segment was decompressed and opened. A small
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TS patients, GH is therapeutically used for growth enhancement, especially for height. GH also influences
many metabolic processes, and its association with tumorigenesis has been the subject of intensive research. In
patients with acromegaly, the incidence of precancerous
(adenomatous polyps) and cancerous lesions in the colon
is increased[9]. Carroll et al[10] reported that GH deficiency
in mice reduced the incidence of colonic tumors. Likewise, hGHR expression in patients with colonic cancer
is upregulated, and its expression level is positively correlated with the stage and differentiation of the tumor[11].
A cohort study by Swerdlow et al[12] that followed 1848
patients receiving GH treatment determined that the
incidence and mortality of both rectal and colonic tumors were increased compared with the non-treated pa
tients. These studies suggest that GH may be related to
the pathogenesis of gastrointestinal tumors. Moreover,
IGF-1 is an important mediator of the action of GH and
has been implicated in the pathogenesis, development, invasion and metastasis of many human tumors. In China,
studies have demonstrated that IGF-1 mRNA expression level was higher in gastric cancer tissues in contrast
to non-tumorigenic tissues[9]. Other studies have also
demonstrated that IGF-1 receptor expression in colonic
cancer is elevated and that this over-expression results in
tumor cell growth, independent of other growth factors
such as platelet-derived growth factor, basic fibroblast
growth factor, and epidermal growth factor[13].
Conversely, insulin-like growth factor binding proteins (IGFBPs), particularly IGFBP-3, can inhibit IGFstimulated growth of tumor cells, facilitating apoptosis[14].
Although the role of the GH-IGF-1 axis in gastrointestinal tumors has not been well defined, evidences from
both basic and clinical studies[15] indicate that it may play
an important role in the pathogenesis of these tumors
because GH enhances tumorigenesis through the action
of IGF-1; IGF-1 induces tumorigenesis in the absence
of GH; and IGFBP-3 inhibits tumorigenesis.
In conclusion, a small intestinal tumor was detected
in a 16-year-old TS patient who had received GH therapy for three years. The patient had a history of per rectal
bleeding, recurrent abdominal pain, and intussusception,
which indicated the presence of an intestinal polyp. Although neither IGF-1 nor IGFBP-3 levels were elevated,
their effects on tumorigenesis could not be ruled out. As
the concentration of free IGF is proportional to the ratio of IGF-1/IGFBP-3, and IGF-1 impacts both growth
and tumorigenesis, these factors shuld be closely monitored in patients receiving GH treatment. Future studies
should address the relationship between GH therapy, the
IGF-axis, and incidence of intestinal carcinomas.

Table 1 Reported cases of gastroenteric tumors in association
with Turner syndrome in children
Ref.

Study
location

Siqueira et al[6]
Japanese
Krishnamurthy et al[7]
India
Eriguchi et al[8]
United States
Present case
China

Age Tumor location
(yr)
14
13
13
16

Adenocarcinoma of colon
Adenocarcinoma of rectum
Carcinoid of appendix
Tubular adenoma of small
intestine

bowel polyp with a wide base and multi-nodular appearing surface was observed (Figure 1C). The pedicle also
appeared nodular. The whole segment of small intestine
was resected with the polyp in situ.
The pathological findings of the polyp are as follows: macroscopically, brownish polyp 3.3 cm × 2.8 cm
in size with nodular protuberances on the surface. The
cut surface was grayish in color and of medium firmness;
microscopically, pleomorphic glandular hyperplasia with
formation of nodules, the polarity of the cell was well
presented (Figure 1D); immunohistochemically, β-catenin
positive, adenomatous polyposis coli protein negative,
10% Ki-67 positive cells, cyclin D1 positive, carcinoembryonic antigen weak positive, neuron specific enolase
positive, synaptophysin positive, and CD56 positive. The
final diagnosis was small intestinal tubular adenoma.

DISCUSSION
TS is a female chromosomal disorder and is caused by
the lack of an X chromosome. It causes delays in both
general growth and sexual development. TS is characterized by physical abnormalities such as short stature,
swelling of the hands and feet, a broad chest, low hairline, low-set ears, and a webbed neck. Girls with TS typically experience gonadal dysfunction, which results in
primary amenorrhea and sterility.
Many tumor-suppressive and DNA repair genes are
located on the X chromosome; the lack of one or many
genes may result in chromosomal instability and the deficiency of critical DNA repair mechanisms. Therefore, TS
may be associated with oncogenesis in some patients[1].
Clinically, TS has been associated with some tumor ty
pes[2-4] with the most common tumors arising in the sex
glands. However, other reports have found that patients
with TS have a higher incidence of tumors of the central nervous system (including ophthalmic tumors) and
of the bladder and urethra. Some reports indicated that
adults with TS have a higher incidence of gastric or colonic tumors, although the mechanism is not clear[5] and
the association was not common in children[6-8]. Importantly, ileal tubular adenoma in patients with pediatric TS
has not been described. The reported and present pediatric cases in the literature are summarized in Table 1.
Recombinant human GH has been popularly used in
TS patients for growth promotion. GH exerts its action
through binding and activation of its receptor (hGHR),
which is ubiquitously expressed in the human body. In
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Core tip: Schwannomas of the colon and rectum are
tumors that are rarely detected. For achieving a definitive histopathological diagnosis, the use of an appropriate immunohistochemical panel is request. Although
schwannomas are considered to be benign tumors,
their risks of recurrence must be not ignored. The
best therapeutic option is complete surgical removal.
In the present study, we describe a case of a rectal
schwannoma occured in a 72-year-old man, presented
as a small sessile polypoid lesion, which was successfully removed in toto by hot-biopsy, during the same
procedure. No recurrence of the lesion was observed
after 6 mo of follow-up.

Abstract
Schwannoma is a tumor originating from the Schwann
cells. Gastrointestinal schwannomas are uncommon
stromal tumors of the intestinal tract and, in particular, rectal schwannomas are extremely rare. In fact,
it is well established that schwannomas appear more
frequently in the stomach and in the small intestine,
while location in the colon or in the rectum is uncommon. Reading the literature, only few cases of rectal
schwannoma have been reported. Their diagnosis is
confirmed by the immunohistochemical panel (S-100
protein). When these tumors are located in the colon
and in the rectum, radical excision with wide margins
is mandatory, due to their tendency to recur locally
or become malignant, if left untreated. In the present
study, we describe a case of a rectal schwannoma occured in a 72-year-old man, presented as a small polypoid lesion, which was successfully removed in toto
by hot-biopsy, during the same endoscopy, due to the
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INTRODUCTION
Schwannomas are rare tumors derived from the cells of
Schwann that form the neuronal sheath. Generally these
are benign tumors, which, if left untreated, have the tendency to recur locally and become malignant[1,2]. These
lesions are classified in gastrointestinal autonomic nerve
tumours (GANTs) and were described for the first time
by Herrera et al[3] in 1984. There are many synonyms for
neurogenic tumors of the gastrointestinal tract, such as
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schwannoma, neurinoma, neurofibroma, neurogenic fibroma, neurilemoma and plexiform neurofibromatosis.
Usually, this different names are used with the intent of
relating them to the structure from which they originate[4].
The correct name of gastrointestinal schwannoma is based
on the evidence showing that this neoplasm originate from
Schwann cells in the neurons of the myenteric plexus[5,6].
Although rare, schwannomas must be included in the
differential diagnosis from other intestinal mesenchymal
neoplasms, such as smooth muscle tumors, neurofibromas, and gastrointestinal stromal tumors (GISTs)[7].
Primary schwannoma of the colon and rectum, not associated with systemic neurofibromatosis (von Recklinghausen disease), are extremely rare[8].

Figure 1 In case of a rectal schwannoma, the colonoscopy disclosed evidence of a little polypoid lesion in the left lateral wall of the rectum.

CASE REPORT

A

A 72-year-old man was referred to our unit for performing a colonoscopy due to abdominal pain. The medical
history of the patient included a type 2 diabetes mellitus
and arterial hypertension. The therapy was assumed at
the moment for these diseases. There was no family history of inflammatory bowel disease or cancer and no
previous abdominal surgery. Physical examination of the
patient revealed good general condition. Laboratory test
were normal. A colonoscopy disclosed evidence of a
small sessile polypoid lesion, of about 1.5 cm in diameter,
in the left lateral wall of the rectum, approximately at
1 cm from the superior anal margin. No other lesions
were found in the other colon segments, including the
cecum, except for a diverticular disease of the sigmoid
colon. This lesion was removed in toto by hot-biopsy
(Figure 1). The related histopathological findings showed
typical features of shwannoma, with antoni A/verocay
bodies (cells forming a typical palisade arrangement in a
well-organised pattern) and Antoni B (small lacunar foci
with loss of palisade architecture; Figure 2A) and strong
positivity for S-100 protein at immunohistochemical assay (Figure 2B). After 6 mo, a follow-up colonoscopy,
performed with methylene blue staining, disclosed no
evidence of recurrence of the lesion.

B

Figure 2 In case of rectal schwannoma, the tumor, located in the submucosa, has a nodular well-defined structure (haematoxylin and eosin, ×20).
The structure that consists in proliferation of Schwann-like cells, showing a
palisading arrangement (A), being marked by S-100 protein (B).

DISCUSSION
GANTs are uncommon stromal tumours accounting for
0.1% of benign tumours of the gastrointestinal tract[5].
The most frequent site for GANTs include the stomach
followed by duodenum, jejunum, ileum[9], rarely they are
located in the colon, and in the literature we have found
only few reported cases of rectal schwannomas[2,6,9-16].
Moreover, Gibson et al[17] have studied 26 colorectal sessile
polyps containing S-100 positive neural proliferations in
the lamina propria, not associated with type 1 neurofibromatosis (NF1). The authors proposed to define them as
“mucosal Schwann cell hamartoma”, to avoid confusion
with the neural lesions that have significant associations
with inherited syndromes. In particular, schwannoma
has the same incidence in men and women with a mean
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age of 60-65 years[18]. Their size may vary and a case of a
rectal schwannoma of about 12 cm has been reported[11].
Schwannomas are mostly asymptomatic or can present
non-specific symptoms such as pain, fatigue and fever.
Sometimes, rectal bleeding and signs of colonic obstruction may occur[18].
Schwannomas should be differentiated from other
intestinal mesenchymal neoplasms. In fact, the most
accurate diagnosis is based on immunohistochemical
test[6]. Especially, it is difficult to distinguish schwannoma
from leiomyoma and GIST. Generally, gastrointestinal
schwannomas are not encapsulated, and this finding may
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help to distinguishes them from schwannomas in peripheral nervous system. On histopathological examination
these kind of tumors have a lymphoid cuff with germinal
centre. They may resemble GISTs but the presence of
lymphoid cuff helped in diagnosing of schwannomas.
The tumor cells of schwannoma are positive for S-100
protein, as in our case, and negative for smooth muscle
markers, such as actin and desmin, which are positive
in myogenic tumors. Although these are considered as
benign tumors, the risks of recurrence of local and of
distant metastases are 30% and 2%, respectively[19,20]. The
mainstay management of these tumors is based prevalent
on surgery with radical excision.
In conclusion, rectal schwannoma is a rare tumor with
a benign behaviour and a good prognosis.
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overlying hyperplastic epithelium. Removing an asymptomatic colonic lipoma is not necessary, as it may have
no clinical significance. However, treatment plans for
colonic lipomas might be reconsidered as transformation of the mucosa lining of a lipoma could occur in
small and asymptomatic lesions.
Original sources: Yeom JO, Kim SY, Jang EC, Yu JY, Chang
ED, Cho YS. Colonic lipoma covered by hyperplastic epithelium:
Case report. World J Clin Cases 2013; 1(3): 124-127 Available from: URL: http://www.wjgnet.com/2307-8960/full/v1/i3/
124.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.124

INTRODUCTION
Lipomas are generally rare, but are the most common
nonepithelial benign tumors of the gastrointestinal
tract. Colonic lipomas are uncommon mesenchymal
neoplasms, with a reported incidence of 0.2%-4.4%[1].
Colonic lipomas are usually asymptomatic and detected
incidentally at colonoscopy, radiological investigation,
surgery, or autopsy. The most common colonoscopic
finding is a smooth, slightly yellow, spherical polyp, that is
usually sessile and rarely pedunculated, with intact overlying mucosa[2]. In rare cases, the mucosa covering a lipoma
shows alterations such as hyperplasia[3,4], atrophy[5], adenomatous changes[6,7], and necrosis and/or ulcerations[8-10].
We herein report a case of colonic lipoma covered with
hyperplastic epithelium in a 68-year-old woman and review the literature pertaining to this condition.

Abstract
Colonic lipomas are submucosal nonepithelial tumors
covered by intact or eroded mucosa. In rare cases,
alterations in the mucosa covering a lipoma include hyperplasia, adenoma, atrophy, ulceration, and necrosis.
Here, we report a case of a colonic lipoma covered by
hyperplastic epithelium in a 68-year-old woman. Based
on the colonoscopy findings, a snare polypectomy was
performed for a presumptive diagnosis of an epithelial
lesion; however, the histological examination revealed a
colonic submucosal lipoma with overlying hyperplastic
epithelium.

CASE REPORT

© 2014 Baishideng Publishing Group Inc. All rights reserved.

A 68-year-old woman with abdominal discomfort for
several weeks was referred to our department by a private
internist for further investigation of a 9 mm polyp in the
ascending colon that was revealed during a barium enema
for the evaluation of symptom. She denied constipation,

Key words: Lipoma; Colonic lipomas; Hyperplastic;
Colonoscopy
Core tip: we report a rare case of a colonic lipoma with
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Figure 1 Colonoscopy showing a sessile polyp located in the ascending colon (A), after saline was injected (B), endoscopic mucosal resection was performed (C and D).

diarrhea, hematochezia, or melena. Her physical examination and medical history were unremarkable. All laboratory examinations, including complete peripheral blood
cell counts, blood biochemistry, and carcinoembryonic
antigen levels were within normal ranges. Colonoscopy
revealed a sessile polyp about 9 mm in diameter in the
ascending colon (Figure 1). We resected the polyp using a
endoscopic mucosal resection (EMR) after a saline solution injection. No procedural-related complications were
observed. A histopathological examination revealed a tumor composed of adipose tissue covered by hyperplastic
and serrated epithelium consisting of columnar and goblet cells (Figure 2). The patient has been followed closely
and has shown no recurrence. A follow-up colonoscopy
revealed no remarkable findings 6 mo after the EMR.

copy, computed tomography, barium enema, and endoscopic ultrasonography. Among these, colonoscopy allows
direct visualization of a colonic lipoma. Lipomas are seen
as smooth, slightly yellow, rounded polyps with a thick
stalk or broad-based attachment[2]. Characteristic features
include the “tenting sign” (grasping the overlying mucosa),
the “pillow sign” (pressing forceps against the lesion results in depression or pillowing of the mass), and the “naked fat sign” (extrusion of yellowish fat after biopsy)[1,2,11].
The current case did not show these three characteristic
features of a lipoma but the morphology of an epithelial
lesion such as hyperplastic polyp or sessile serrated adenoma. The resected specimen was a submucosal lipoma
and the covering epithelium was hyperplastic, resembling
a hyperplastic polyp. The epithelium was serrated and
comprised of both columnar and goblet cells, but lacking
atypia or mitotic activity. To the best of our knowledge
the association of lipoma and hyperplastic polyp has been
reported only once. Radhi et al[3] showed a large lipoma in
the sigmoid colon with overlying hyperplastic epithelium
that was detected during an operation in a patient with
diverticulitis. It was unclear whether the co-occurrence of
these entities was coincidental or correlated. Hyperplastic
polyps have been considered non-neoplastic lesions without malignant potential for many years. However, recent
studies have shown that some hyperplastic polyps possess
molecular features similar to those of colorectal carcinomas[12,13]. Several subtypes of serrated polyps, such as
sessile serrated adenomas, traditional serrated adenomas,
and mixed polyps, have been proposed to be colorectal

DISCUSSION
Colonic lipomas are benign, slow growing tumors of
mesenchymal origin that rarely cause symptoms and are
usually detected incidentally[1,11]. The most common sites
of colonic lipomas are the cecum, ascending colon, and
sigmoid colon, in decreasing frequency. These benign
tumors arise from the submucosal layer in approximately
90% of cases and from the subserosal or intermucosal
layer in the remaining cases[2]. Pathologically, lipomas are
composed of well-circumscribed, mature adipose tissue
with varying amounts of fibrous stroma covered with intact colonic mucosa[1,2,11].
Diagnostic tools for colonic lipomas include colonos-
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Figure 2 Microscopic image of the resected specimen showing a colonic lipoma with overlying hyperplastic epithelium in the low-magnified image (hematoxylin-eosin, × 40). The lining epithelium resembles a hyperplastic polyp and a tumor composed of adipose tissue in the high-magnified image (hematoxylin-eosin, × 100).

carcinoma precursors. In addition to hyperplastic changes
of the epithelium lining in a lipoma, rare cases of adenomatous transformation have been reported[6,7]. It is speculated that chronic trauma due to the passage of stools
may lead to hyperplasia and adenomatous transformation
of overlying mucosa[7]. In rare cases, the colonoscopy may
reveal ulcerations, a finding that may lead to a mistaken
diagnosis of adenocarcinoma[8-10].
Although most lipomas require no treatment, a small
subgroup requires surgical intervention, including those
with suspected malignancy, symptomatic lipomas, surgical
emergencies such as intussusception, and obstruction with
ulceration and bleeding[1,2,11]. Colonic lipomas < 2 cm can
be safely removed endoscopically, whereas larger lesions
should be removed by segmental resection[1,2,14]. In the
present case, the polyp was initially suspected as a small
epithelial lesion based on the colonoscopic findings and
was resected endoscopically.
In conclusion, we report a rare case of a colonic
lipoma with overlying hyperplastic epithelium. Removing an asymptomatic colonic lipoma is not necessary, as
it may have no clinical significance. However, treatment
plans for colonic lipomas might be reconsidered as transformation of the mucosa lining of a lipoma could occur
in small and asymptomatic lesions.
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Behavior of advanced gastrointestinal stromal tumor in a
patient with von-Recklinghausen disease: Case report
Samer Sawalhi, Khalid Al-Harbi, Zakaria Raghib, Abdelrahman I Abdelrahman, Ahmed Al-Hujaily
ing to the small bowel segment. Resection of the tumor
yielded a mass of 17 cm × 13 cm with achievement
of safety margins. The diagnosis was GIST, confirmed
by immunohistochemical expression of CD117, CD34,
and Bcl-2. Sequencing revealed no mutations in either
KIT or platelet-derived growth factor receptor-alpha,
genes which are mutated in over 85% of sporadic GIST
cases. Further, there was no evidence of recurrence,
metastasis or metachronous GIST for over three years
in our patient. From our analyses, we believe selective
genotyping is advisable for high risk patients to predict
potential tumor behavior.
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Core tip: There are several differences between gastrointestinal stromal tumors (GISTs) in a neurofibromatosis type 1 (NF1) patient and sporadic GISTs with regard to the tumor site, tumor behavior, targeted therapeutic approach, survival, prognosis, and recurrence
based on genomic mutations. Wild type GISTs, those
that do not have mutations in KIT or platelet-derived
growth factor receptor-alpha (PDGFR-α ), are typically
resistant to imatanib therapy. Mutational analysis is
critical in predicting tumor behavior and might individualize targeted therapy. We show that sequencing
for KIT and PDGFR-α provide a useful tool in predicting
tumor behavior of GIST in a NF1 patient.

Abstract
Gastrointestinal stromal tumors (GISTs) represent a malignant gastrointestinal tumor of neurofibromatosis type
1 (NF1) Von Recklinghausen disease. In the current
case, we report a 27-year-old woman with NF1, who
presented with a lower abdominal mass, symptomatic
anaemia, and significant weight loss. We employed multiple approaches to assess the tumor behavior, including
computed tomography (CT) scan, surgical tumor resection, histological and immunohistochemical analysis and
gene sequencing. Additionally, the patient was given
Imatinib mesylate (Gleevec) as adjuvant therapy. CT
scan delineated a large thick wall cavity lesion connect-
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are the most
common mesenchymal tumors of the gastrointestinal
tract[1] and originate from specific primitive cells, the
interstitial cells of Cajal (ICCs). Most sporadic GISTs
contain mutations in the KIT gene (80%-85%)[1]. Some
GISTs have mutations in platelet-derived growth factor
receptor-alpha (PDGFR-α ) as an alternate oncogenic
mechanism[1]. The 10%-15% of GISTs without activating mutations in either KIT or PDGFR-α are referred
to as “Wild type” (WT) which are resistant to imatinib
(Gleevec, Novartis, Basel, Switzerland) therapy[2].
Neurofibromatosis type 1 (NF1), also called Von
Recklinghausen disease, is an autosomal dominant disorder with a genetic abnormality at chromosome 17q11.2,
affecting 1/3000 individuals worldwide[3]. GISTs occur
in approximately 5%-25% of NF1 patients[4]. WT GISTs
in NF1 patients tend to be multiple and are located predominantly within the small intestine[5]. Mutation of KIT
and PDGFR-α genes do not occur in GISTs from NF1
patients[4]. The underlying molecular mechanism for oncogenesis in these tumors has not been elucidated. Recently, Yantiss et al[4] discovered the same KIT point mutation (V559G) in exon 11 occurred in 3 separate GISTs
from 1 NF1 patient, whereas 2 patients showed WT
KIT and PDGFR-α sequences. However, the possibility
of a constitutional mutation was not definitively ruled
out. From the case reviewed here, we shed light not only
regarding clinical and pathological parameters, but also
assess the mutation status of KIT and PDGFR-α genes
that predict the prognosis, survival, relapse and the behavior of the GIST tumor in a patient with NF1.

Figure 1 Cafe’-au-lait pigmentation with multiple cutaneous and subcutaneous nodules on the trunk.

was obtained from the patient. From this procedure, we
found an exophytic mass originating from the jejunal
wall and covered by hypervascular omentum with dilated
and engorged vessels (Figure 3). There was no evidence
of obstruction, or liver and peritoneal metastasis. Resection of the mass was performed with adequate safety
margins. Analysis of the gross specimen showed a small
intestinal segment measuring 15 cm in length with an
attached mass measuring 17 cm × 11 cm × 7 cm. The
mass showed congestion and hemorrhage on the external surface. Microscopically, the mass possessed an invasive tumor comprised of spindle shaped cells arranged
in bundles and fascicles along with a large area of necrosis. The individual tumor cells were spindle in shape with
oval to elongated hyperchromatic nuclei (Figure 4A).
Many abnormal nuclei and multinucleated tumor giant
cells were noted, with mitotic figures measured at 4/50
(high power field) (Figure 4B).The proximal and distal
margins were free of tumor.
An immunohistochemical analysis revealed that the
tumor cells expressed KIT, CD34 (Figure 4C), Bcl-2 and
focally expressed S-100 protein. The tumor was negative for desmin and smooth muscle-α actin. Genomic
DNA analysis of the GIST sample was prepared from
formalin-fixed tumor tissue (Qiagen). Direct sequencing of exon and intron-exon boundaries of the c-KIT
and PDGF-α genes was performed (Applied Biosystems
3130 XL Genetic analyzer) (Table 1). There were no
mutations in exons 9, 11, 13 or 17 in the c-KIT gene or in
exons 12, 14, or 18 in the PDGFR-α gene.
The post-operative course was uneventful and the
patient underwent a routine follow-up with CT scan
and positron emission tomography (PET) scan every six
months for three years. Imantinib mesylate (Gleevec; 400
mg) was given daily as adjuvant treatment throughout
this time period. There was no evidence of recurrence,
metastasis or metachronous GIST during the three year
follow-up.

CASE REPORT
A 27-year-old female patient with known NF1 was admitted to our hospital complaining of lower abdominal
dragging pain, symptomatic anemia, with significant
weight loss during the previous two years. Our patient
appeared cachectic and pale. Physical examination revealed multiple cutaneous and subcutaneous nodules
and Café’-au-lait pigmentation all over the body (Figure
1). There was a large solitary lower abdominal mass (17
cm × 13 cm) that was not tender, but was firm in consistency, had active bowel sound, and had no hepatosplenomegally or ascites. Laboratory tests including the tumor
marker, serum metanephrine, were normal; however, low
hemoglobin levels were detected.
Computed tomography (CT) scan with oral and
intravenous contrast revealed a large thick wall cavity lesion with multiple surrounding tortuous vessels, making
a percutaneous biopsy high-risk (Figure 2A). Barium follow-through revealed a large cavity connected to a small
bowel segment located at the mid-pelvic region which
gradually filled with contrast on subsequent films (Figure
2B). Pelvic magnetic resonance imaging was requested to
confirm that the lesion did not involve the ovaries (Figure 2C). Informed consent for exploratory laparatomy
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Table 1 Sequencing of the primers used in this case study
Exon

Primers sequencing

c-kit gene
9F
9R
11F
11R
13F
13R
17F
17R
PDGFA gene
12F
12R
14F
14R
18F
18R

A

GTA GTG CGA TGG CCA GTATGCCACATCCCAAGTGTTT
CAG TGT GCA GCG ATG ACTGACATGGTCAATGTTGGAA
GTA GTG CGA TGG CCA GTTTTGTTCTCTCTCCAGAGTGCT
CAG TGT GCA GCG ATG ACACCCAAAAAGGTGACATGGA
GTA GTG CGA TGG CCA GTCATGCGCTTGACATCAGTTT
CAG TGT GCA GCG ATG ACCAATAAAAGGCAGCTTGGACA
GTA GTG CGA TGG CCA GTGTTTTCTTTTCTCCTCCAACC
CAG TGT GCA GCG ATG ACGGACTGTCAAGCAGAG
GTA GTG CGA TGG CCA GTTCCAGTCACTGTGCTGCTTC
CAG TGT GCA GCG ATG ACGCAAGGGAAAAGGGAGTCTT
GTA GTG CGA TGG CCA GTTGGTAGCTCAGCTGGACTGAT
CAG TGT GCA GCG ATG ACGGGATGGAGAGTGGAGGATT
GTA GTG CGA TGG CCA GTCTTGCAGGGGTGATGCTATT
CAG TGT GCA GCG ATG ACTGAAGGAGGATGAGCCTGAC

B

Figure 2 Results of image. A: Computed tomography scan: oral and IV contrast revealed
a large thick wall cavity mass (17 cm × 11 cm)
with the enhancing wall; B: Barium followthrough delineated a large cavity connected to
a segment of small bowel located at the midpelvic region; C: Magnetic resonance imaging
of T1 and T2 coronal image shows a large
cavity lesion containing gas and fluids and
connected to a segment of small bowel but not
related to the ovaries.

C

express a mutation of the KIT gene in exons 9, 11, 13
or 17; while NF1-GISTs lack KIT and PDGFR-α mutations[4]. There is evidence supporting the hypothesis that
tumor mutational status may be a prognostic factor for
GIST[6]. Patients with mutation-positive GISTs exhibit
more frequent recurrence and higher mortality rates than
patients without KIT mutations. Lau et al[7] found the
5-year relapse-free survival rate in patients with KIT mutations was 21% compared with 60% in patients without
a KIT mutation.
Neurofibromin is a member of GTPase-activating
protein family of ras regulatory proteins, and acts as a
tumor suppressor[8]. Therefore, inactivation of neurofibromin in NF1-related GISTs is the mechanism leading
to tumor formation[8]. In general, NF1 patients develop
GISTs at a younger age compared to individuals with
sporadic GISTs, as was the case with our patient. Definitive diagnosis of GISTs before surgery is not mandatory,
especially because small biopsy samples can be inconclusive. GISTs are fragile and bleed easily, therefore if a
suspected GIST is considered to be resectable, biopsy
prior to surgery is not recommended because of the
high risk of tumor dissemination. Surgery is the firstline therapy for patients with primary resectable GISTs.
The object of surgical resection of a primary GIST is
complete gross resection without rupturing the tumor

Figure 3 Congested exophytic mass measuring approximately 17 cm × 11
cm × 7 cm from the jejunal wall.

without mutations in KIT and PDGFR-α with the former
being more malignant[6]. There are several differences
between GISTs in a NF1 patient and sporadic GISTs
with regard to the tumor site, tumor behavior, targeted
therapeutic approach, survival, prognosis and recurrence based on genomic mutations. Many reports have
demonstrated that NF1-GISTs are multicentric, and
mainly found in the small intestine, a scenario which is
rarely observed in sporadic GISTs[5], whereas our patient
had a solitary tumor. Moreover, sporadic GISTs usually
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Figure 4 Histopathological examination. A: Invasive
tumor comprising of spindle shaped cells arranged in
bundles and fascicles; B: Many bizarre nuclei (oval to
elongated hyperchromatic nuclei) and multinucleated
tumor giant cells; C: Immunohistochemistry staining
was positive for CD117.

C

psuedocapsule. Resection of adjacent organs in cases of
adherent GISTs should be performed with the goal of
obtaining negative margins. Lymphadenectomy is usually not warranted, with the exception of evident nodal
involvement.
A multimodality approach for treatment combining
surgery with systemic therapy is ideal. Marrari et al[9] recommended starting dose of imatinib (400 mg once daily)
for patients with advanced GIST carrying mutations in
KIT exon 11, PDGFR-α , or those with a WT genotype,
with the option of dose escalation upon progression.
Response to imatinib and dose escalation have been
shown to correlate with the mutational status of KIT
and PDGFR-α in GISTs[2]. Patients with KIT exon 9 mutations exhibit noticeably prolonged tumor-free survival
when they start imatinib at 800 mg daily[10], but we decided to give our patient imatinib with a dose of 400 mg
daily for three years, because she was considered a high
risk patient. The risk classification stratifies tumors into
very low, low, intermediate, and high-risk levels. Large tumors with high mitotic rates have the highest risk. However, a tumor greater than 10 cm with any mitotic rate,
as in our case, or a tumor with more than 10 mitoses per
50 high powered fields, regardless of size, is considered
to be high risk[11]. It is unclear if adjuvant therapy in high
risk WT-GISTs yields benefit, and the effect of adjuvant
imatinib on WT-GISTs may be variable. Regardless,
adjuvant treatment with imatinib for three years was associated with a relapse-free survival and overall survival
advantage in a randomized trial compared to one year
of therapy in high-risk patients[12]. Supporting this, our
patient also did not show resistance to imatinib or have
tumor relapse within three years. Continuous treatment
is recommended because often treatment interruption is
followed by rapid tumor progression[13].
Clinical decision making should be individualized
based on the mutational analysis (where available) in
order to exclude resistant genotypes (e.g., PDGFR-α
D842V mutation) from imatinib therapy and permits
the usage of an appropriate dose for KIT exon 9 mutations [14]. Marrari et al [9] demonstrated that patients
with mutations in exon 11 of the KIT gene show more
favourable clinical responses with imatinib treatment
compared to those with exon 9 mutations or WT KIT.
Surgery should not be delayed in those patients without
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mutations or who are imatinib resistant. Resistance to
imatinib therapy can be primary (as with KIT exon 9 and
PDGFR-α exon 18 mutations or WT GISTs[15]) or secondary (related to new kinase mutations). Sunitinib malate is approved for the treatment of advanced imatinibrefractory GIST and is associated with longer overall
survival in patients with primary KIT exon 9 mutations
and WT GIST compared with KIT exon 11 mutations
in a retrospective study[16]. We believe that the clinical
course of our patient may have also been attributed to
the natural behavior of the tumor and not to imatinib.
Tarn et al[17] recently published a study suggesting that
WT GISTs are dependent on signalling through the
insulin-like growth factor 1 receptor (IGF-IR), therefore
monoclonal antibodies a against IGF-IR may be an option of targeted therapy in patients with WT GIST.
According to the European Society for Medical Oncology consensus recommendations, GIST tumors should
be considered for molecular analysis for KIT or PDGFR-α
mutations[14]. Experts recommend genotyping for all highrisk situations, such as our patient, primary imatinib resistance and metastatic GISTs[18]. Low-risk tumors and those
fully resected do not require this type of testing. Furthermore, the optimal timing of mutational analysis to predict
tumor behavior, at initial diagnosis or at time of surgery,
remain unknown.
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DIGESTIVE SYSTEM DISEASES

Mesenteric myolipoma
Adel Maataoui, Fawad M Khan, Thomas J Vogl, Alexander Erler
present the multidetector computed tomographic
image characteristics, macroscopic appearance and
histopathological findings.
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Core tip: Benign myolipoma, first described in 1991,
is a benign soft tissue tumor which is composed of
smooth muscle and adipose tissue and occurs sporadically in different locations. Particularly in peritoneal or
retroperitoneal localization myolipomas are very large
at diagnosis. The authors report for the first time of
a diffuse mesenterial myolipoma in a male individual.
Radiographic image characteristics based on computed
tomography and macro- and histopathologic findings
are presented and discussed.

Abstract
The authors report on a case of benign myolipoma
(synonym lipoleiomyoma) which was first described
in 1991. The benign soft tissue tumor is composed
of smooth muscle and adipose tissue and occurs
sporadically in different locations. In the available
literature cases were described retroperitoneal, spinal, orbital and subcutaneous and mostly have been
discovered in females. Characteristically myolipomas
are very large at diagnosis and reach diameters of 7
to 30 cm particularly in peritoneal or retroperitoneal
localization. The sometimes enormous size leads to
a displacing growth pattern which ultimately leads to
the clinical symptoms. The patients often complain
of nonspecific, mostly painless abdominal or thoracic
pressure. Bordered by an intact capsule the tumors
show no signs of malignancy and in the available
literature there is no evidence of metastatic seeding. To the best of our knowledge the presented
case is the first description of a diffuse mesenteric
myolipoma in a male individual. In this article, we
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INTRODUCTION
Lipoleiomyoma usually occurs within the abdominal cavity and retroperitoneum, although it may also be found
in subcutaneous location[1]. These tumors show characteristic histologic findings, being composed of mature
adipose tissue and benign smooth muscle. There is no
reported case of recurrence or metastasis, suggesting
that complete surgical excision is curative. We report of
a diffuse mesenteric myolipoma in a male individual. To
the best of our knowledge the presented case is the first
description of a diffuse mesenteric myolipoma in a male
individual.
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Figure 1 Multidetector computed tomography axial image. A: The abdomen shows a mesenteric mass measuring 10 cm × 19 cm in its axial orientation with intact
capsule (arrowed). The mass is mainly composed of adipose tissue with nodular lesions of soft tissue attenuation; B: The abdomen shows the diffuse nature of the lesion involving the entire mesentery with displacement of the bowel loops to the abdominal wall and separation of the mesenteric vessels.

unremarkable, a mesenteric mass was detected in the upper abdominal cuts.. The mass measured 10 cm × 19 cm
in its axial orientation (Figure 1A). It was mainly composed of adipose tissue with nodular lesions of soft-tissue-equivalent density. Abdominal MDCT examination
was followed to further characterize the lesion. Therein,
the lesion showed a diffuse pattern of spread along the
entire mesentery (Figure 1B), occupying the whole abdomen down to the pelvis. In correlation with the already
described findings tumor stroma showed multiple nodular lesions with soft-tissue-equivalent density, measuring
up to 6 cm × 5 cm sometimes with peripheral calcifications. The mass exerted a mass effect displacing the
bowel loops to the abdominal wall with separation of
the mesenteric vessels. There was no infiltrative growth
pattern and the solid abdominal organs were normal.
Due to the morphologic findings benign and malignant
tumors of adipose tissue were discussed as possible
differential diagnoses. Because of the massive lesion
and for further histological assessment laparotomy was
performed (Figure 2). Intraoperatively the large tumor
formation of the entire mesentery displaced all visceral
organs to the abdominal wall. There were multiple irregular areas of necrosis within the lesion. Since the mass
occupied the full width and depth of the mesentery,
complete resection with consecutive loss of the entire
small intestine was not possible. Three tumor bulks, each
of them weighting approximately 4 kg, were removed
including en-bloc resection of 1 m of small intestine
in order to reduce tumor volume. The resected tumors
were of elastic consistency and showed smooth margins
with an intact peritoneal coverage. The cutting surface
showed a dirty-yellow and grey-white color with focal
areas of necrosis. The resected small bowel segment was
narrowed but not obstructed (Figure 3). Hematoxylineosin staining revealed the presence of adipocytes without evidence of atypical cells and only little variations in
size, as well as enclosed nests of spindle cells and thin
walled, partly ectatic vessels (Figure 4).
Histopathologically the tumor was composed of
70% fat, 25% spindle cells and 5% vascular structures.
Immunohistochemically the spindle cells were positive

Figure 2 Large tumor involves the entire mesentery with multiple irregular areas of necrosis.

Figure 3 The cut surface of the encapsulated tumor shows a dirty yellow
and grey-white color with focal areas of necrosis. The resected small bowel
segment is seen at the edge of the tumor on the right side with no evidence of
infiltration.

CASE REPORT
A 48-year-old patient without pre-existing condition presented with recently progressive dyspnea, chest pain and
persistent abdominal bloating to the medical unit of our
hospital. Multidetector computed tomography (MDCT)
of the chest was performed to exclude the possibility of
acute pulmonary embolism While thoracic findings were
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nant transformation or metastatic seeding of myolipomas. The radiological assessment of the lesions is mainly
based on the computed tomography (CT) and magnetic
resonance imaging. According to the macroscopic appearance and histopathological composition of myolipomas, the tumor shows fat or soft-tissue-attenuation or
signal intensities, respectively. In the majority of cases
a direct visualization of the tumor capsule is possible.
There is neither significant contrast enhancement nor
pathologically detectable lymph nodes. A clear differentiation between benign differential diagnoses such as
spindle-cell lipoma and fatty-degenerated leiomyoma
from well-differentiated liposarcoma remains difficult
on the bases of imaging characteristics alone, thus histopathological assessment is necessary.
In comparison to previous reports the presented
case of a myolipoma shows particular features. In the
majority of cases a preferred occurrence in females is
described, but retro- and intraperitoneal localizations
are documented exclusively in women. In the presented
case we report on a male patient in whom the tumor was
localized in the mesentery and showed a diffuse expansion. Remarkably the tumor showed multiple, partially
calcified tissue-islets, which were identified as focal areasis of necrosis in the macroscopic appearance and histopathological evaluation. Since the occurrence of necrosis
was previously not associated with myolipoma, the differential diagnosis of a highly differentiated liposarcamo
was favored initially. Despite a visible tumor capsule, the
diffuse growth-pattern made a complete resection with
consecutive loss of the complete small intestine, impossible. To reduce tumor volume a partial debulking of the
tumor was performed resulting in marked improvement
in clinical symptomatics of the patient. Because of the
incomplete resection CT follow-up examinations are
performed at regular intervals, which so far showed no
evidence of recurrence.

Figure 4 Mixture of smooth muscle, adipocytes without evidence of atypical cells and partly ectatic vessels (HE × 50).

for actin, desmin, and vimentin, thus had characteristics
of highly differentiated smooth muscle cells without evidence of mitoses or cellular atypia. The vascular structures were positive for CD34 and negative for D2-40,
thus were characterized as blood vessels. In the comparative genomic hybridization (CGH-analysis) the tumor
showed no gains or losses of DNA, according to a normal male karyotype. In summary, due to the three tumor
components, lack of malignancy as well as the exclusion
of melanocytic differentiation a benign mesenteric myolipoma was diagnosed. The diagnosis was confirmed by a
histopathological reference center for soft tissue tumors.

DISCUSSION
Myolipoma is a rare benign tumor that occurs sporadically
in different location. Meis and Enzinger[1] first described
the tumor entity in 9 individuals. They found the majority
of lesions in a retroperitoneal location. Less commonly
the tumors were localized inguinal, peritoneal, subcutaneous or intramuscular. Following this first description 26
other case reports dealing with myolipoma were published
until today-most of them report on female patients[2-13].
Characteristically myolipomas are very large at diagnosis and reach diameters of 7 to 30 cm[2,4-6] particularly in
peritoneal or retroperitoneal localization. The sometimes
enormous size leads to a displacing growth pattern which
ultimately leads to the clinical symptoms. The patients
often complain of nonspecific, mostly painless abdominal
or thoracic pressure. On the other hand, if the lesion is
located subcutaneously[7] or in other confined compartments[5] it becomes clinically symptomatic early and thus
reaches significantly smaller diameters. Bordered by an
intact capsule the lesions don’t show infiltrating growth
characteristics into the adjacent anatomical compartments. The internal structure of the tumor is composed
of highly differentiated smooth muscle and adipose tissue. Histopathologically, the tumors show no signs of
malignancy. The lack of malignancy and a usually existing tumor capsule allows a curative surgical approach
that provides a recurrence-free posttherapeutic course.
In the available literature there is no evidence of malig-
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DIGESTIVE SYSTEM DISEASES

Hematogenous umbilical metastasis from colon cancer
treated by palliative single-incision laparoscopic surgery
Tomohide Hori, Noriyuki Okada, Masaya Nakauchi, Shuji Hiramoto, Ayako Kikuchi-Mizota, Masahisa Kyogoku,
Fumitaka Oike, Hidemitsu Sugimoto, Junya Tanaka, Yoshiki Morikami, Kaori Shigemoto, Toyotsugu Ota,
Masanobu Kaneko, Masato Nakatsuji, Shunji Okae, Takahiro Tanaka, Daigo Gunji, Akira Yoshioka
83-year-old woman presented to our hospital with a
1-month history of a rapidly enlarging umbilical mass.
Endoscopic findings revealed advanced transverse colon cancer. computer tomography and fluorodeoxyglucose-positron emission tomography revealed tumors
of the transverse colon, umbilicus, right inguinal lymph
nodes, and left lung. The feeding arteries and drainage
veins for the SMJN were the inferior epigastric vessels.
Imaging findings of the left lung tumor allowed for
identification of the primary lung cancer, and a diagnosis of advanced transverse colon cancer with SMJN and
primary lung cancer was made. The patient underwent
local resection of the SMNJ and subsequent single-site
laparoscopic surgery involving right hemicolectomy and
paracolic lymph node dissection. Intra-abdominal dissemination to the mesocolon was confirmed during surgery. Histopathologically, the transverse colon cancer
was confirmed to be moderately differentiated tubular
adenocarcinoma. We suspect that SMJN may occur via
a hematogenous pathway. Although chemotherapy for
colon cancer and thoracoscopic surgery for the primary
lung cancer were scheduled, the patient and her family
desired home hospice. Seven months after surgery, she
died of rapidly growing lung cancer.
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Core tip: Cutaneous metastasis localized to the umbilicus is termed “Sister Mary Joseph’s nodule” (SMJN).
SMJN is a rare nodule that originates from tumors in
the abdomen or pelvis, and patients with SMJN show
a poor prognosis. Previous reports of SMJN described
direct disseminative or lymphogenous pathways. To
our knowledge, SMJN via the hematogenous pathway

Abstract
Sister Mary Joseph’s nodule (SMJN) is a rare umbilical
nodule that develops secondary to metastatic cancer.
Primary malignancies are located in the abdomen or
pelvis. Patients with SMJN have a poor prognosis. An
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left tumor indicated primary lung cancer, and a diagnosis
of advanced transverse colon cancer with SMJN and primary lung cancer was made.
Ten days after the first medical examination, the patient underwent local resection of the umbilical tumor
(Figure 4A) and subsequent single-site laparoscopic surgery involving right hemicolectomy with paracolic lymph
node dissection (Figure 4B), by using a single access port
(EZ Access: Hakko Medical Co. Ltd., Chikuma, Nagano,
Japan) and trocar (EZ trocar, Hakko Medical Co. Ltd.).
Indocyanine green (ICG) was injected into the paraumbilical portion beforehand. The umbilicus and caulescent
tumor were resected en bloc with establishment of surgical margins and ligation of vessels and urachal tract. The
round ligament of the liver and the urachus were also
ligated. ICG injection revealed the drainage lymph nodes
in the abdomen (Figure 4C), and these drainage lymph
nodes were dissected. Intra-abdominal dissemination
to the mesocolon was confirmed during surgery. After
making skin flap, peritoneum was sutured with a running
pattern. The fascia was tightly closed with interrupted
sutures by using absorbable material. Buried absorbable
sutures were used for skin closure. The operative time
was 1 h 57 min, and the blood loss volume was 30 mL.
Histopathologically, the transverse colon cancer was
confirmed to be moderately differentiated tubular adenocarcinoma. Marked invasion into vessels was observed in
the primary colon cancer, and multiple obvious arteriovenous shunts were present (Figure 5A). Immunohistological
staining for CK7, CK20, TTF1, and CDX2 in the umbilical
tumor were performed to identify the primary tumor. The
positive CK 20/CDX2 and negative CK7/TTF1 status indicated that the umbilical tumor was consistent with a moderately differentiated adenocarcinoma of colonic origin,
not lung origin. The peritoneum of the umbilicus showed
normal findings (Figure 5B). Although the lymph nodes of
the mesocolon near the primary colon cancer were positive
for metastasis, the drainage lymph nodes from the SMJN,
which were detected by ICG, were all negative.
The postoperative course was uneventful. Although
chemotherapy for the colon cancer and thoracoscopic surgery for the primary lung cancer were scheduled, the patient and her family desired home hospice. Seven months
after surgery, she died of rapidly growing lung cancer.
Normal colon, primary colon tumor, and SMJN
specimens underwent analysis by western blotting, gelatin
zymography, and real-time PCR. The following results
were obtained: (1) Cell cycle: cyclin D1, cyclin-dependent
kinase 2, epidermal growth factor receptor, Akt, mitogenactivated protein kinase, and p53; (2) Apoptotic induction: caspase-3 and terminal deoxynucleotidyl transferase
dUTP nick end labeling; (3) Immortalization: telomerase;
(4) Neoangiogenesis: vascular endothelial growth factor
(VEGF); and (5) Invasion and metastasis: E-cadherin
and matrix metalloproteinase-2 and -9. In addition, to
evaluate vascular activity, tissue inhibitor of metalloproteinase-1 and thrombomodulin (TM) were evaluated. The
actual intensities of each are shown in Figure 6.

is very rare. We herein report a case of advanced colon
cancer with SMJN via a hematogenous metastatic pathway treated by palliative single-incision laparoscopic
surgery.
Original sources: Hori T, Okada N, Nakauchi M, Hiramoto S,
Kikuchi-Mizota A, Kyogoku M, Oike F, Sugimoto H, Tanaka J,
Morikami Y, Shigemoto K, Ota T, Kaneko M, Nakatsuji M, Okae
S, Tanaka T, Gunji D, Yoshioka A. Hematogenous umbilical metastasis from colon cancer treated by palliative single-incision laparoscopic surgery. World J Gastrointest Surg 2013; 5(10): 272-277
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v5/i10/272.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i10.272

INTRODUCTION
Cutaneous metastasis localized to the umbilicus is termed
“Sister Mary Joseph’s nodule” (SMJN). Sister Mary Joseph Dempsey (born Julia Dempsey; 1856-1939) was the
surgical assistant of William J Mayo at St. Mary’s Hospital
in Rochester, Minnesota from 1890 to 1915[1]. She drew
Mayo’s attention to the phenomenon, and he published
an article about it in 1928[2]. The condition was then
termed “pants button umbilicus”. This palpable nodule is
currently considered to result from metastasis of malignant cancers[3-5]. SMJN is a rare nodule of the umbilicus
that develops secondary to metastatic cancer[1,6]. Primary
malignancies are usually located in the abdomen or pelvis[7-11]. SMJN is associated with a grave prognosis[9,12].
We herein report a case of SMJN originating from
colon cancer. We also discuss the usefulness of singleincision laparoscopic surgery (SILS) for palliative surgery
and the possibility of a metastatic pathway in our case.

CASE REPORT
An 83-year-old woman presented to our hospital with
a 1-month history of a rapidly enlarging umbilical mass
with a necrotic odor. Physical examination revealed a 5.0
cm × 4.5-cm hard, ulcerated umbilical nodule (Figure
1A). She also had two swollen right inguinal lymph nodes.
Needle biopsy of the umbilical tumor revealed tubular
adenocarcinoma. Endoscopy and contrast radiography
of the gastroduodenal and colorectum revealed advanced
transverse colon cancer with a very narrowed lumen and
oozing of blood (Figure 1B). Dynamic enhanced computer tomography showed tumors of the transverse colon, umbilicus, right inguinal lymph nodes, and left lung
(Figures 2). Feeding arteries and drainage veins for the
umbilical tumor were the inferior epigastric vessels (Figure
3A), and no vessels had developed along the round ligament of the liver. Fluorodeoxyglucose-positron emission
tomography showed uptake at these same points (Figure
3B). Blood examination showed anemia and increased
levels of carcinoembryonic antigen, carbohydrate antigen
19-9, and cytokeratin 19 fragment, although other tumor
markers were within their normal ranges. Imaging of the
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A

B

Figure 1 Findings of diagnostic nodule and colonorectal enema. A: A 5.0- × 4.5-cm hard, ulcerated, caulescent tumor was observed in the umbilicus. Two swollen right inguinal
lymph nodes were palpable (circle); B: Colonorectal enema showed an apple core sign at the transverse colon near the hepatic flexure, red arrow: the length of narrowed lumen.

A

B

C

D

Figure 2 Computer tomography showed tumors of the transverse colon (A, circle), umbilicus (B, circle), right inguinal lymph nodes (C, arrow) and left
lung (D, circle). The lung tumor was accompanied by a typical spicula. Vessels along the round ligament of the liver did not develop to and from the umbilical tumor.

A

Figure 3 Findings of dynamic computer tomography and fluorodeoxyglucose-positron emission tomography. A: Dynamic computer
tomography revealed feeding arteries and drainage veins for the umbilical tumor were the inferior epigastric vessels; B: Fluorodeoxyglucosepositron emission tomography showed uptake in the transverse colon,
umbilicus, right inguinal lymph nodes, and left lung (arrows).

B
The left lung

The umbilicus
Transverse colon
Inguinal lymph nodes

cancer, current documents report that this nodule usually
arises from gastrointestinal and gynecological neoplasms,
most commonly from the stomach, colon, pancreas,

DISCUSSION
Although SMJN is a rare first manifestation of colon
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A

B

C

SMJN

Figure 4 Intraoperative findings and surgical procedures. A: The umbilicus and caulescent tumor were resected en bloc with establishment of a surgical margin and ligation of vessels; B: Single-site laparoscopic surgery involving right hemicolectomy with paracolic lymph node dissection was subsequently performed. C: Indocyanine green was
injected into the paraumbilical portion beforehand, allowing for detection of the drainage lymph nodes in the abdomen (arrow). SMNJ: Sister Mary Joseph’s nodule.

A

Figure 5 Histopathological findings of the primary colon cancer and Sister Mary Joseph’s nodule are shown
(hematoxylin and eosin staining). A: In the primary colon
cancer, severe invasion and tumor thrombosis were observed
in the vessels (circle), and nontortuous arteries and multiple
A-V shunts were also present (arrows); B: The umbilical tumor
was consistent with a moderately differentiated adenocarcinoma of colonic origin. The peritoneum of the umbilicus revealed
normal findings.

B

the umbilicus via spread through lymphatic ducts, the
venous network, the arterial network, contiguous extension, or even via iatrogenic seeding with laparoscopy[29].
These different pathways may help to explain why such a
wide variety of malignant tumors can produce SMJN[30].
The tumor may spread to the umbilicus through the
lymph ducts or blood vessels, by contiguous extension, or
through embryologic remnants[26-28]. Regarding the metastatic pathway in our case, the histopathological findings
denied direct dissemination and revealed less invasion
to the lymphogenous tract. However, to our knowledge,
SMJN via the hematogenous pathway is very rare.
Histopathological findings revealed umbilical tumor
without direct disseminations and developed lymphoid
ducts. The ICG injection detected drainage lymph nodes
from umbilical tumor to intra-abdominal lymph nodes,
and these “secondary” lymph nodes were not metastatic.
Histopathological and ICG injection showed metastatic
lymphatic networks did not develop around umbilical tumor. Histopathological assessments revealed that primary
and umbilical tumors showed advanced invasions into
vessels with arteriovenous shunts. The imaging findings
of the inferior epigastric vessels with inguinal lymphoid
metastasis as well as the results of VEGF and TM may
support the development of the hematogenous pathway
in our case. Metastatic route to umbilicus is so complicate[26-30], and it seems difficult to establish the haematogenic route. We just speculated that our SMJN maybe

and ovary and less frequently from the uterus, cervix,
gallbladder, and small intestine[7-11,13]. In addition, diagnostic characteristics and imaging findings have been
described[10,14-18]. SMJN is associated with a grave prognosis[9,12]. Our case also had a poor prognosis.
SILS was rapidly accepted as a minimally invasive
surgical technique. This approach has been applied to a
variety of surgical procedures[19,20]. Although SILS has
advantages in terms of superior cosmetics, fewer wound
complications, and less pain[20,21], many surgeons currently
consider that SILS is associated with a higher procedure
failure rate with more blood loss and longer operative
times than conventional laparoscopic surgery[19,22-25]. The
confined surgical field and limited approach direction in
SILS may compromise its safety and certainty[22,24,25]. In
our case, the incision for resection of the umbilicus with
a safe margin was suitable for SILS, caused less pain, was
attractive for palliative surgery. Although we agreed that
SILS is associated with some problems in terms of its
safety and certainty[22,24,25], we consider that SILS still has
an advantage in terms of being a palliative surgery that
minimizes wound complications and postoperative pain.
In cases of malignancy, we suggested that SILS is still
available for palliative surgery, even though SILS accompanies some problems.
Metastasis of SMJN occurs mainly by a direct disseminative pathway[26], and may involve lymphogenous and
hematogenous pathways[27-29]. Metastatic lesions can reach
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Core tip: In patients presenting with acute bowel obstruction rare causes such as caecal volvulus must be
included in the differential diagnosis. Herniation of caecal volvulus through a diaphragmatic hernia is a very
rare condition and may have been precipitated by the
colonic tumour.
Original sources: Bhogal RH, Maleki K, Patel R. Colonic tumour precipitating caecal volvulus within a diaphragmatic hernia.
World J Gastrointest Surg 2013; 5(9): 256-258 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v5/i9/256.htm
DOI: http://dx.doi.org/10.4240/wjgs.v5.i9.256

INTRODUCTION
Internal hernias through a diaphragmatic hernia are extremely rare, accounting for only < 1% of all hernias.
Diaphragmatic herniae are generally thought to be congenital but other aetiological factors such as trauma have
been suggested[1]. The true incidence of diaphragmatic
hernia is not known[2]. Furthermore symptoms and/or
herniation through such hernias are very rare[1].
Intestinal obstruction due to internal herniation of
the caecum in the form of caecal volvulus has not been
reported in the literature previously. Caecal volvulus is
defined as the axial rotation of the caecum accompanied
by a twisting of the mesentery and of its vessels[3]. The
classical clinical presentation is that of symptoms of an
intestinal obstruction[4]. We report a case of caecal volvulus herniated through a left diaphragmatic hernia that may
have been precipitated by a colonic tumour. Prompt surgical intervention following radiological imaging ensured
the patient had an excellent post-operative outcome.

Abstract
An 85-year-old woman presented with sudden onset of
generalised abdominal pain and absolute constipation
for 4 d. On examination she had a distended abdomen. Plain abdominal radiograph revealed a gas filled
viscous within the left upper quadrant. Subsequent
computed tomography suggested caecal volvulus herniated through a left diaphragmatic hernia. The patient
underwent reduction of the internal hernia, right hemicolectomy and mesh repair of the diaphragmatic hernia. Postoperative recovery was uneventful. Histology
revealed a Dukes’ A colonic cancer within the caecum.
Herniation of caecal volvulus through a diaphragmatic
hernia is a very rare condition and may have been precipitated by the colonic tumour.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Colonic cancer; Caecal volvulus; Bowel obstruction; Diaphragmatic hernia; Bowel ischaemia

WCCR|www.wjgnet.com

An 85-year-old female was admitted with a 4-d history

545

February 8, 2014|First Edition|

Bhogal RH et al . Caecal bascule within a diaphragmatic hernia

A

L

R

1

AP
ERECT
RP

B

Figure 2 Computed tomography findings on admission. A sagittal computed tomography scan with intravenous contrast clearly demonstrated that the
caecum had herniated thorough a diaphragmatic hernia and was the cause of
the intestinal obstruction.

R

L

Figure 1 Plain radiographic images of the patient upon emergency admission. A: Erect chest radiograph upon admission demonstrated that the patient
had a collapsed left lung and elevated left hemidiaphragm with a large viscous
identified under the left hemidiaphragm; B: Plain abdominal radiograph on admission revealed a gas filled viscous within the left upper quadrant consistent
with caecal volvulus.
Figure 3 Operative findings at laparotomy. Following reduction of the caecal
bascule from the diaphragmatic hernia the caecum demonstrated multiple serosal defects that necessitated right hemicolectomy.

of sudden onset abdominal pain associated with absolute
constipation. She had no relevant past medical history
and had had no previous abdominal surgery. On examination she had tender but soft abdomen with no signs of
peritoneal irritation. The abdomen was markedly distended. There was also hyperactive bowel sound on auscultation. Digital rectal examination demonstrated soft stool
in rectum.
Full blood count, urea and electrolytes, liver function
tests, and C-reactive protein were all within normal limits.
Erect chest radiograph revealed a collapsed left lung and
elevation of the left hemidiaphragm with a large viscous
identified under the left hemidiaphragm in keeping with
volvulus of the large bowel (Figure 1A). Plain abdominal
radiograph revealed a gas filled viscous identified within
the left upper quadrant in keeping with volvulus of the
caecum (Figure 1B). A computed tomography scan with
intravenous contrast was performed subsequently which
demonstrated that the caecum had herniated through the
diaphragmatic hernia and was causing intestinal obstruction (Figure 2). There were no features suggestive of
malignancy.
The patient received initial management with intravenous fluid, nasogastric tube drainage, and anti-emetic
and analgesic medications. After fluid resuscitation, the
patient underwent an emergent laparotomy. A mobile
caecum and ascending colon with a long, unfixed mes-
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entery was herniated through the diaphragmatic hernia.
The caecum was twisted 270° inside the hernial sac and
had developed tears in the outer serous membrane of
the bowel termed serosal tears. Furthermore the caecum
around the serosal tears appeared congested and ischaemic (Figure 3). A right hemicolectomy with a stapled
ileo-transverse colonic anastomosis was performed. The
diaphragmatic hernia was repaired with a mesh to prevent further herniation. Specifically the hernia sac was excised and the edges of the hernial defect were freshened.
A composite mesh was used for the hernial repair. The
polypropylene surface of the mesh was sutured into contact with the diaphragm and the polyglactin surface was
left exposed to the peritoneal cavity. Histological analysis
of the resected bowel revealed a sessile polyp in the ascending colon measuring 38 mm × 32 mm that was 22
mm from the proximal resection margin. This polyp was
a well to moderately differentiated adenocarcinoma arising in a tubulovillous adenoma (pT2, pN0, pMx; Dukes’
A). Histology confirmed the adenoma was infiltrating the
muscularis mucosae with the cells displaying an irregular
tubular structure. There was no evidence of lymphovascular invasion. The patient’s postoperative recovery was
uneventful and she was discharged after 13 wk.
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prompt surgical repair results in good outcome in patients presenting with bowel obstruction secondary to a
diaphragmatic hernia.

DISCUSSION
Diaphragmatic hernias resulting from the developmental
failure of posterolateral diaphragmatic foramina to fuse
properly and was originally described by Salaçin et al[5].
Diaphragmatic hernias typically vary in size, are predominantly left sided, can present at any age and are usually
found incidentally[5-7]. Approximately 100 cases of Bochdalek’s hernias in asymptomatic adults have been reported in the literature. The true prevalence of Bochdalek’s
hernia remains unknown, with estimates ranging from 1
in 2000-7000[5,6]. Putative causes for late-presenting diaphragmatic hernias include congenital herniation, trauma,
physical exertion, pregnancy, sneezing or coughing[5]. The
size of the hernia seen on cross-sectional imaging does
not necessarily correspond to the size of the diaphragmatic defect, which may be substantially larger[8].
Left-sided diaphragmatic hernias may contain fat,
retroperitoneal structures, or intraperitoneal contents,
although the latter two conditions are rare[8]. Coloncontaining diaphragmatic hernias are exceedingly rare
and do usually occur through left-sided defects[9]. The reported case is the first to report a caecal volvulus within
a diaphragmatic hernia. Caecal volvulus occurs as a result
of axial rotation of the caecum about its mesentery. The
ischaemia and serosal tears observed in the reported patient are likely due to venous congestion of the caecum
due to the twisted mesentery[10]. Other authors have also
reported that intestinal volvulus causes intestinal ischaemia[11]. Previous reports in the literature suggest that tumours may precipitate volvulus[12,13]. The putative mechanism suggests that high peristaltic bowel centred on the
tumour cause a loop of bowel to descend inferiorly. This
displaces empty small bowel loops upwards, initiating rotation of the mesentery and causing volvulus[13].
Martin et al[14] described the first open repair of a
diaphragmatic hernia. Although laparoscopic repair of a
diaphragmatic hernia has been described this approach
is probably best reserved for the elective setting[15]. In
our case after the standard right hemicolectomy was performed for the caecal volvulus the diaphragmatic hernia
required repair. Consensus on whether synthetic mesh or
primary closure produce the safest and most durable repair for diaphragmatic hernia has yet to be agreed[16]. The
placement of synthetic mesh repair in close proximity to
the esophagus runs the risk of erosion[17]. Synthetic mesh
was chosen for the large diaphragmatic defect as in our
case. Ethicon Vypro mesh was used for its dual surface
properties. It has a fascial side, which induces tissue ingrowth and thus results in better tissue fixation. On the
other hand, on its peritoneal side it has a low-porosity
smooth visceral surface that minimizes visceral adhesion.
In summary, precise radiological evaluation and
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Core tip: The Carney triad (CT) describes the coexistence of multiple neoplasms including gastrointestinal
stromal tumors (GISTs), extra-adrenal paraganglioma
and pulmonary chondroma. We report a case of an
incomplete CT. CT is a very rare syndrome but Carney
et al thoroughly documented its clinical manifestations.
The presence of pulmonary chondroma and paraganglioma should be verified, especially in young women
with multifocal GISTs to rule out CT.
Original sources: Hong SW, Lee WY, Lee HK. Hepatic paraganglioma and multifocal gastrointestinal stromal tumor in a female:
Incomplete Carney triad. World J Gastrointest Surg 2013; 5(7):
229-232 Available from: URL: http://www.wjgnet.com/1948-9366/
full/v5/i7/229.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i7.229

Abstract

INTRODUCTION

The Carney triad (CT) describes the coexistence of
multiple neoplasms including gastrointestinal stromal
tumors (GISTs), extra-adrenal paraganglioma and pulmonary chondroma. At least two neoplastic tumors
are required for diagnosis. In most cases, however,
CT is incomplete. We report a case of an incomplete
CT in a 34-year-old woman with a multifocal GIST and
non-functional paraganglioma of the liver. Preoperative evaluation with a gastrofiberscope and abdominal
computed tomography revealed multiple gastric tumors
resembling GISTs and a single liver lesion which was
assumed to have metastasized from the gastric tumors.
The patient underwent total gastrectomy and partial
hepatectomy. Histologic findings confirmed multiple
gastric GISTs and paraganglioma of the liver. We report
a case of a patient with incomplete expression of CT.

The Carney triad (CT) initially described the triad of
gastric leiomyosarcoma, functioning extra-adrenal paraganglioma, and pulmonary chondroma[1]. Later, gastric
leiomyosarcoma was replaced with gastric gastrointestinal
stromal tumors (GISTs) and several cases of paragangliomas were known to be non-functioning[2]. GISTs in
childhood or adolescence can occur as sporadic diseases
unrelated to a syndrome, and can present as either a familial disorder [Carney-Stratakis syndrome (CSS)] or part
of non-hereditary CT[3]. The differential diagnosis of CT
from sporadic gastric GISTs is crucial because CT differ
considerably from sporadic gastric GISTs in clinical both
course and prognosis[2]. Here, we report a CT case with
multiple gastric GISTs and paraganglioma of the liver.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Carney triad; Gastrointestinal stromal tumor; Paraganglioma

An otherwise healthy 34-year-old woman visited our hospital after being diagnosed with gastric tumors via gastro-
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A

Figure 1 Esophagogastroduodenoscopy.
A: Gastroendoscopy revealed an antral submucosal tumor without ulceration and hemorrhage; B: Computed tomography revealed a
hypoattenuating nodule in segment VII of the
liver, with peripheral weak enhancement in the
portal phase (arrow).

B

A

B

C

Figure 2 The patient underwent total gastrectomy, regional lymphadenectomy, and partial hepatectomy of segment Ⅶ. A: Macroscopically, gastric tumors
were located in the submucosal layer, were round to oval and, relatively well demarcated, and exhibited multiple nodules (n = 8); B: Gastric tumor demonstrated cellular epithelioid gastrointestinal stromal tumors with discohesive pattern of growth (HE, × 40) and mild nuclear atypia (hematoxylin and eosin, × 200) (lower right), exhibiting diffuse cytoplasmic membranous immunoreactivity for CD117 (immunohistochemical stain, × 200) (upper right); C: Hepatic partial resection revealed an oval, well
circimscribed, orange yellow, soft, solid tumor, 12 mm × 7 mm (left) and microscopically, synaptophysin-positive, hepatic tumor cells were arranged in nests (so called
‘zellballen’) (right), surrounded by S100 protein-positive, sustentacular cells (immunohistochemical stain, × 400).

gastric stromal tumorlets were multifocal subserosal exophytic polypoid nodules (n = 8). The tumors ranged from
7 mm × 5 mm to 40 mm × 35 mm (Figure 2A). The
largest tumor was located at the lesser curvature of the
antrum. The gastric mucosa was grossly unremarkable,
without ulceration or tumefaction. All eight tumors were
diffusely immunoreactive with CD 117 (KIT) and CD34
antibodies, confirming the diagnosis of GISTs (Figure
2B). The average mitotic count was 6/50 high power
fields suggesting an intermediate risk of malignancy
(prognostic group 2C). The resection margins and lymph
nodes were free of neoplasia. The hepatic tumor was 12
mm × 7 mm in diameter, with a bright orange yellowish
color and a relatively well-defined timorous nodule. Microscopically, the tumor cells were arranged in small nests
(so called “zellballen”, which are distinctive cell balls),
set in a vascularly rich stroma. Immunohistochemical
stains disclosed synaptophysin-positive tumor cell nests
surrounded by S100 protein-positive sustentacular cells
(Figure 2C). These findings were consistent with benign
primary paraganglioma. A 24 h urine study assaying for
metanephrine, epinephrine, and norepinephrine was performed 10 d after the operation and revealed no abnormalities.
The postoperative course was uneventful, and the patient was discharged from the hospital in good condition.
No adjuvant chemotherapy was administered, and no evi-

fiberscopic screening at a community hospital. She had
no specific symptoms or signs related to gastric tumors.
She had no specific past medical history involing hypertesion. There was no abnormality of her past or familial
history related to endocrine disease or gastrointestinal
malignancies. An initial physical examination showed no
significant abnormalities. Laboratory findings were also
unremarkable. Tumor markers, such as carcinoembryonic
antigen and carbohydrate antigen 19-9, were within normal limits.
Esophagogastroduodenoscopy revealed a multifocal
gastric tumor, suspicious for a GIST, in the whole stomach. The tumors were multiple small exophytic polypoid
lesions in the whole stomach from fundus to antrum. The
largest tumor was approximately 4 cm, was located in the
antrum and was not ulcerated (Figure 1A). Abdominal
computed tomography revealed pathologic lesions in the
proximal antrum, enlarged perigastric lymph nodes, and a
lesion in segment Ⅶ of the liver. This hepatic lesion was
assumed to have metastasized from the gastric tumors
(Figure 1B). Chest radiography revealed no evidence of
lung metastasis. Positron emission tomography revealed
hyper-dense areas in the antrum and perigastric lymph
nodes in areas other than the liver.
The patient underwent total gastrectomy, regional
lymphadenectomy, and partial hepatectomy of segment
Ⅶ. Based on macroscopic examination, the sporadic
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dence of recurrence was detected at the 1-year follow-up.

performed a total gastrectomy and resection of the liver
tumor simultaneously, without preoperative pathologic
confirmation of the liver lesion.
Other CT neoplasms are usually found when the lesion is evaluated for gastric GISTs. These neoplasms are
often misinterpreted as metastatic GISTs and are treated
as such. Our patient was preoperatively diagnosed with
a multifocal gastric GIST with hepatic metastasis. The
incidence of hepatic metastasis from gastric GISTs in
CT was reported to be 17.7%[2]. Postoperative histologic
findings were consistent with primary hepatic paraganglioma and we confirmed the diagnosis of CT.
The most common combination is the association of
GISTs with pulmonary chondroma (75%)[6]. Combinations of GIST and paraganglioma as observed in our
case, account for 44% of CT cases[6].
Frequent sites of paraganglioma in CT are the aortopulmonary body, sympathetic chain, retroperitoneum,
and carotid body. Only two cases of hepatic paraganglioma similar to our case were reported among 79 patients
with CT in Carney’s series[2]. Paragangliomas are rare
neuroendocrine tumors arising from neural-crest-derived
chromaffin cells. Although paragangliomas may present
anywhere along the sympathetic paraganglia chains from
the neck to the pelvis, most reside intra-abdominally, in
the superior para-aortic area[11].
Mortality from the triad depends on gastrointestinal
hemorrhage, metastatic disease and hypertensive phenomena. Symptoms and signs of catecholamine excess
were observed in 13 (35%) of 37 paraganglioma patients
with CT[2]. In our case, we could not confirm whether
the hepatic paraganglioma was functioning because the
preoperative diagnosis of the liver lesion was metastasis
and because initial blood and urine chemistry evaluation
for catecholamine could not be performed. Considering
the lack of symptoms or signs, the paraganglioma was
assumed to be non-functioning. When CT is suspected
in patients with multiple gastric GISTs, a radiologic and
chemical work-up should be undertaken to rule out paraganglioma.
Although most CD117-expressing GISTs are aggressive, these tumors respond to imatinib. Tumors in younger
patients with CT are less aggressive and less responsive to
imatinib but still metastasize[12]. Most deaths of CT patients
are due to malignant GISTs but several cases are due to
paraganglioma (3/77, 3.8%)[13]. At the onset of the syndrome, all three types of tumors are detected in very few
cases (1%). The mean interval between the detection of the
first and second tumors has been reported to be 8.4 years[2].
Eventually, early surgery can reduce both short and longterm mortality from bleeding and metastasis, respectively.
In conclusion, CT is a very rare syndrome, but Carney
and colleagues thoroughly documented its clinical manifestations. The presence of pulmonary chondroma and paraganglioma should be verified, especially in young women
with multifocal GISTs, to rule out CT. A careful long-term
follow-up is required to detect metachronous tumors.

DISCUSSION
Multifocal hyperplasia of the interstitial cells of Cajal is a
precursor of hereditary GIST in patients with germline
mutations of c-KIT or alpha platelet-derived growth factor receptor (PDGFRA), but precursor lesions of sporadic GISTs have not yet been defined[4]. Carney et al[1] first
described the association of gastric epithelioid leiomyosarcoma with pulmonary chondroma and functioning
extra-adrenal paraganglioma of unknown origin, which
today is known as CT. CT is defined by the coexistence
of the following three tumors: extra-adrenal paraganglioma: only functioning extra-adrenal paragangliomas
were initially included and non-functioning extra-adrenal
paragangliomas were added later; gastric GISTs, previously known as gastric epithelioid leiomyosarcoma; and
pulmonary chondroma (hamartoma)[2]. For the diagnosis
of CT, at least two of the these major components are
necessary. Recently, CSS was reported. This syndrome is a
dyad of paraganglioma and gastric stromal sarcoma. CSS
is inheritable in an autosomal dominant pattern, affects
both males and females, and does not present pulmonary
chondroma[5]. We considered our case as CT because the
patient had no family history of related tumors.
CT predominately affects females (over 80% of cases)
in their 2nd and 3rd decades and often presents with unpredictable outcomes[6]. The first tumor identified is usually
a gastric GIST. The most common initial clinical manifestation is a GIST with bleeding. Associated symptoms
and signs are anemia, hematemesis, and melena. Gastric
GISTs in CT are usually multifocal and, antrumal based.
These tumors are wild-type for common mutations in
the receptor tyrosine kinase gene KIT and for the homologous oncogene PDGFRA in contrast to most sporadic GISTs in adults[7,8]. Gastric GISTs in CT frequently
metastasize to regional lymph nodes, thus contrasting
with common GISTs. The reason for this high rate of
lymph node metastasis is not known[9]. Surgical resection
is the only curative therapy for gastric GISTs with CT.
Although partial resection is initially performed, further
resection or total gastrectomy is required when multiple
tumors reside in the entire stomach or recur after tumor
resection.
In our case, the preoperative detection of perigastric
lymph nodes suggested metastasis. However, a pathologic
assessment did not reveal metastasis. According to clinical practice guidelines for GISTs in Japan, for the treatment of a GIST that has already metastasized to other
organs but is considered to be resectable, surgery is the
preferred treatment modality[10]. In this case, percutaneous biopsy of the liver lesion had a substantial risk of
tumor cell spillage through the needle track. Moreover
the tumor was located immediately adjacent to the inferior vene cava, so percutaneous biopsy was considered
to be difficult and risky for this patient. Therefore, we
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Laparoscopic splenectomy for histiocytic sarcoma of the
spleen
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agnosis, a confirmed diagnosis was not obtained. Her
enlarged spleen compressed her stomach, and she suffered from gastritis and a sense of gastric fullness just
after meals. She underwent laparoscopic splenectomy
for therapeutic and diagnostic purposes. Her postoperative course was uneventful. After surgery, her red
blood cell and platelet counts increased markedly. The
tumor was diagnosed as splenic histiocytic sarcoma.
Post-surgical chemotherapy was not performed, and
the patient died of liver failure due to liver metastasis
5 mo after surgery. Laparoscopic splenectomy is minimally invasive and useful for the relief of symptoms
related to hematological disorders. However, in cases of
an enlarged spleen, optimal views and working space
are limited. In such cases, splenic artery ligation can
markedly reduce the size of the spleen, thus facilitating
the procedure. The case reported herein suggests that
laparoscopic splenectomy may be useful for the treatment of splenic malignancy.
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Core tip: Surgeons usually avoid choosing laparoscopic
surgery for splenic malignancy because an enlarged
spleen disrupts optimal views. Some authors reported
that initial ligation of the splenic artery led to shrinkage
of the spleen; therefore, the operation was easier. We
report a case of splenic malignancy that was diagnosed
as histiocytic sarcoma and treated by laparoscopic splenectomy with initial ligation of the splenic artery. In this
case, because the size of the spleen was reduced after
splenic artery ligation, the laparoscopic operation was
performed safely. The patient was discharged 12 d after the operation despite her old age.

Abstract
Primary histiocytic sarcoma of the spleen is a rare but
potentially lethal condition. It can remain asymptomatic or only mildly symptomatic for a long time. An
81-year-old woman presented with an extremely enlarged spleen. She suffered from progressive anemia
and required a red blood cell transfusion once a month.
Although computed tomography, ultrasonography, and
magnetic resonance imaging were performed for di-
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INTRODUCTION
Histiocytic sarcoma is a rare, malignant neoplasm that
occurs in the lymph nodes, skin, and gastrointestinal tract
and that can be defined as a malignant proliferation of
cells. In this condition, the affected cells demonstrate
morphological and immunophenotypical features similar
to those of mature tissue histiocytes[1]. Histiocytic sarcoma of the spleen is an extremely rare and potentially
lethal condition that can remain asymptomatic or only
mildly symptomatic for a long time. However, its clinicopathological features have not been well characterized[1-3].
Early evaluation and diagnosis before dissemination may
improve the prognosis of this disease, but diagnostic
imaging has not been sufficiently efficacious. Therefore,
early detection remains difficult. If the lesion is confirmed to be confined within the spleen, splenectomy
may induce temporary remission of the disease.
Herein, we report a case of splenic histiocytic sarcoma
treated by laparoscopic splenectomy. The patient’s clinical
symptoms were undetectable for approximately 3 mo, but
systemic recurrence occurred with a fatal outcome.

B

Figure 1 Abdominal computed tomography. A: Just before the operation; B:
1 year before the operation. Arrows show the splenic tumor.
Liver

Splenic parenchyma

CASE REPORT
An 81-year-old woman with a history of hypertension
and unstable angina pectoris visited her primary care physician for a periodic examination. She was diagnosed with
anemia, which persisted for 1 year, and she was referred
to a hematologist, who recommended a full examination.
She was diagnosed with idiopathic thrombocytopenic
purpura. The patient’s anemia progressed gradually, and 2
units of red cell concentrate were administered per week.
She was admitted to our hospital, and splenomegaly (>
10 cm in longitudinal diameter) was detected by magnetic
resonance imaging (MRI).
On physical examination, the lower end of her spleen
was palpable 7 cm below the left costal margin, but no
superficial lymphadenopathy was observed. A complete
blood count indicated anemia and thrombocytopenia, but
her leukocyte count was within the normal range (Table
1).
An abdominal computed tomography scan revealed
splenomegaly (9.5 cm in longitudinal diameter; Figure
1A). One year previously, she showed mild splenomegaly
(6 cm in longitudinal diameter; Figure 1B). Technetium-99 m colloid scintigraphy revealed a partial defect
in her spleen (Figure 2). Because there were no defect lesions in the liver on this scintigram, we diagnosed no liver
metastasis.
An abdominal dynamic MRI showed a multilobular

WCCR|www.wjgnet.com

tumor

Figure 2 Technetium-99 m colloid scintiscanning. The broken line shows
the splenic tumor. The tumor did not uptake technetium-99 m colloid, and the
tumor was therefore shown as a defect.

splenic tumor, which appeared as an iso-intense solid
mass on T1-weighted imaging (Figure 3A) and a highintensity multi-lobular mass (10.5 cm in diameter) on T2weighted imaging (Figure 3B). The tumor was enhanced
on dynamic MRI from 20 to 120 s after the injection of
contrast medium (Figure 4). Based on these findings, the
differential diagnoses were malignant lymphoma, metastatic splenic tumor (origin unknown), hemangioma, and
hemangiosarcoma, but we could not arrive at a definite
diagnosis. Distant metastatic lesions, which are proof of
a malignant tumor, were not detected by any imaging modality. Because the patient’s anemia and thrombocytope-
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A

Figure 3 Magnetic resonance
imaging just before the operation. A: An iso-intense solid mass
on T1-weighted images; B: A highintensity multi-lobular mass on
T2-weighted images.

B

A

B

C

Figure 4 Dynamic magnetic resonance imaging. The tumor was enhanced from 20 to 120 s after the injection of contrast medium. Contrast medium gradually
pooled in the tumor. A: 20 s; B: 60 s; C: 120 s.
Injection gamma globulin
20 g/d, 5 d

the operation procedure.
To prevent the progression of anemia and thrombocytopenia, high-dose gamma globulin was infused (20 g/d
for 5 d), but the red blood cell and platelet counts did not
increase (Figure 5).
A 12-mm trocar was inserted by the open method at the
mid-clavicular line parallel to the umbilicus, and 3 12-mm
trocars were inserted around the spleen during the procedure. A laparoscopic view showed that the liver was normal. In addition, no metastatic or disseminated lesions
were detected. The spleen occupied nearly the entire left
upper and side cavity of the abdomen. After the splenic
artery was ligated, the size of the spleen was markedly
reduced. The spleen was placed in a polyethylene bag and
extracted from the incision through the first port, which
was extended to 7 cm. The operation time was 3 h and
58 min, and the blood loss was 236 g.
The weight of the resected spleen was 720 g, and it
measured 21 cm × 12 cm × 5 cm. Macroscopically, the
spleen showed multiple nodules with different colors
from normal splenic tissue (Figure 6).
The microscopic findings were the following. The tumor consisted of cells with a foamy cytoplasm, hemosiderin-containing phagocytic cells, and multilobular megakaryocytes. The MIB-1 labeling index was 8.1% (Figure 7).
Immunohistopathological staining was positive for CD68
and lysozyme, partially positive for p53, and negative for
CD1a, CD4 and S-100 protein; therefore, the tumor cells
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Figure 5 Clinical course of the patient. Transition of the platelet number and
hemoglobin value from 1 year before the operation to 3 mo after the operation.
The black arrow shows the operation time. The circle shows the platelet number. The triangle shows the hemoglobin value.

nia worsened gradually, red blood cell and platelet transfusions were performed once or twice per week. After
admission, gastritis and a sense of gastric fullness, which
is a symptom of compression by an enlarged spleen,
worsened. We decided to perform splenectomy as an excision biopsy. Laparoscopic splenectomy was selected as
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A

B

Figure 6 Macroscopic findings of the spleen. A: The raw specimen. Multiple nodules with different colors from normal splenic
tissue; B: The specimen after formalin fixation. The arrows show the tumor.

A

B

C

Figure 7 Microscopic findings. A: Giemsa stain. Magnification is × 200; B: Giemsa stain. Magnification is × 400; C: MIB-1 labeling stain. The tumor consisted of
cells with a foamy cytoplasm, hemosiderin-containing phagocytic cells (white arrow), and multilobular megakaryocytes. The MIB-1 labeling index was 8.1%.

were diagnosed as being of histiocyte origin (Figure 8).
From these findings, the tumor was diagnosed as histiocytic sarcoma.
The anemia and thrombocytopenia were improved
only 3 d after the operation (Figure 5). The post-operative course was uneventful, and she was discharged 12 d
after surgery.
The platelet count decreased gradually 2 mo after surgery, and multiple liver metastases were revealed on magnetic resonance imaging 3 mo after the operation. Her
liver functions rapidly deteriorated, and chemotherapy
could not be performed. The patient died of liver failure
5 mo after surgery.

Table 1 Laboratory data on admission
AST (IU/L)
ALT (IU/L)
ALP (IU/L)
LAP (IU/L)
γ-GTP (mg/dL)
T-Bil (mg/dL)
D-Bil (mg/dL)
Alb (g/dL)
BUN (mg/dL)
Cre (mg/dL)
PT (%)
AMY (IU/L)
HCV-Ab
HBs-Ag
WBC/mm3
RBC/mm3
Hb (g/dL)
Ht (%)
Plt/mm3

11
6
141
25
10
1.8
0.7
2.3
28.3
0.8
93.2
42
(-)
(-)
6350
291000
9.2
27.6
13000

DISCUSSION
According to the recent World Health Organization classification of tumors of hematopoietic and lymphoid
tissues, histiocytic sarcoma is a malignant proliferation
of cells showing morphologic and immunophenotypic
features similar to those of mature tissue histiocytes.
Primary histiocytic sarcoma of the spleen is a rare condition, and its clinico-pathological features have not been
well described[4]. Clinically, it is generally accepted that
most patients with histiocytic sarcoma show a limited
response to chemotherapy and a high mortality rate[5].

Marked anemia and thrombocytopenia are shown. A dominant elevation
in direct bilirubin was observed. AST: Aspartate aminotransferase; ALT:
Alanine aminotransferase; ALP: Alkaline phosphatase; LAP: Leucine
aminopeptidase; γ-GTP: γ-glutamyl transpeptidase; T-Bil: Total bilirubin;
D-Bil: Direct bilirubin; Alb: Albumin; BUN: Blood urea nitrogen; Cre:
Creatinine; PT: Prothrombin time; AMY: Amilaza; HCV-Ab: Hepatitis C
virus-antibody; HBs-Ag: Hepatitis B surface antigen; WBC: White blood
cell; RBC: Red blood cell; Hb: Haemoglobin; Ht: Haematocrit; Plt: Platelets.
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A

B

C

D

Figure 8 Immunohistopathological staining. A: CD68; B: CD1a; C: S-100 protein; D: lysozyme CD68 stained positive. CD1a and
S-100 protein were negative. Lysozyme was partially positive.

surgery. Laparoscopic splenectomy is less invasive than
open splenectomy[8] and more quickly can lead to additional therapy. Some reports have demonstrated not only
the feasibility of laparoscopic splenectomy but also its
significant benefits over open splenectomy for the treatment of benign hematologic conditions[9-11]. Additionally,
in our case of malignancy, anemia and thrombocytopenia
were improved, and chemotherapy could be performed.
An enlarged spleen disrupts the optimal operative
view. Although hand-assisted laparoscopic[12] splenectomy for a solitary splenic tumor has been reported, the
inserted hand also disturbs the optimal view in massive
splenomegaly. In our case, we ligated the splenic artery
first, expecting a volume reduction of the spleen. In case
that the main cause of massive splenomegaly is a spaceoccupying lesion in the spleen, the spleen size after ligation of the splenic artery may not be equivalent to that
of a spleen without space-occupying lesions. However,
Trelles et al[13] reported that the initial ligation of the
splenic artery leads to volume reduction of the spleen in
cases of massive splenomegaly. Additionally, in our case,
initial splenic artery ligation was effective for inducing a
splenic volume reduction.

Recently, some reports have shown that early diagnosis
before dissemination of this disease may improve the
prognosis[3]. Hornick et al[6] reported that tumor size may
be a prognostic factor. Vos et al[7] showed that all patients
with poor survival in their report had tumors over 3.5 cm
in longitudinal diameter. The tumor size may be a strong
factor for determining the stage of the disease. In our
case, disseminated lesions were not recognized before
the operation, but the size of the tumor of the spleen
was over 10 cm in longitudinal diameter. Therefore, our
patient was considered to be in an advanced stage. Our
patient also recurred only 3 mo after the operation and
died of the disease 5 mo after surgery.
In our case, we could not confirm the diagnosis preoperatively. Specific hematological markers do not exist
for this disease. Recently, Vos et al[7] reported CD163, a
hemoglobin scavenger receptor, as a new macrophagerelated differentiation marker, which is more specific
than the conventional histiocyte-related molecules, such
as CD68 and lysozyme. However, only histopathological examination can reveal the existence of the disease.
Moreover, our patient suffered from abdominal fullness
and progressive anemia and thrombocytopenia. These
symptoms were thought to be caused by splenomegaly
and hypersplenism. Therefore, we decided to perform a
splenectomy for both therapy and diagnosis.
Splenic malignancy may be accompanied by severe
hematologic disease or a metastatic lesion in many cases.
If splenectomy is performed in these cases, additional
therapy should be administered as soon as possible after
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adjacent to the aorta, particularly the area corresponding to the organ of Zuckerkandl. Mesenteric paraganglioma, as in our case, is extremely rare; only 11 cases
have been reported in the literature. We herein discuss
the clinical findings of these cases.
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Abstract
We report a rare case of paraganglioma that developed
in the mesentery of terminal ileum. A 78-year-old woman complained of right-sided abdominal pain. Abdominal
computed tomography revealed a solid heterogeneously
enhanced mass in the right lower abdomen. The tumor
was laparoscopically excised. The mesenteric tumor
was well circumscribed, ovoid, and encapsulated and
measured 3 cm × 1.5 cm × 1.5 cm. Histological examination showed a cellular neoplasm comprised of nests
and groups of tumor cells separated by fibrovascular
connective tissue, giving a characteristic nested Zellballen pattern. Immunohistochemically, the tumor cells
were positive for chromogranin, synaptophysin, CD56,
and vimentin and negative for cytokeratins, SMA, CD34,
CD117/c-kit and S100. On the basis of histologic and
immunohistochemical features, a diagnosis of mesenteric paraganglioma was made. The operative and postoperative courses were unremarkable, and the patient was
discharged on postoperative day 7. She was doing well
1 year after the surgery with no signs of recurrence.
Extra-adrenal paragangliomas most commonly develop
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INTRODUCTION
Paraganglia are groups of morphologically and cytochemically similar cells derived from the neural crest.
They include such tissues as the adrenal medulla, carotid
and aortic bodies, organs of Zuckerkandl, and other
unnamed paraganglia in the distribution of sympathetic
and parasympathetic nerves.
Paragangliomas are uncommon tumors arising from
the neuroendocrine elements (chief cells) of the paraganglia. However, they have been described in virtually
every site in which normal paraganglia are known to
occur; only 5%-10% of sporadic paragangliomas are
extra-adrenal[1-3]. Paraganglioma as a mesenteric mass is
extremely rare, and only occasional reports have been
published. The present case report describes a quite rare
mesenteric paraganglioma, including its imaging features
and histopathological characteristics. In addition, a review of the current literature summarizes the clinical
findings associated with mesenteric paragangliomas.
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erative day 7. She was doing well 1year after the surgery
with no signs of recurrence.

CASE REPORT
A 78-year-old woman, who underwent distal gastrectomy
for early gastric cancer in 1994 and total thyroidectomy
for papillary thyroid carcinoma in 2000 was followed
up at our hospital. In June 2010, she complained of
right-sided abdominal pain. Abdominal computed tomography (CT) revealed a solid mass, 16 mm × 22 mm
× 25 mm in size, in the right lower abdomen. Contrastenhanced CT showed a smoothly marginated, heterogeneously enhanced hypervascular tumor adjacent to the
right major psoas muscle (Figure 1A and B). Magnetic
resonance imaging (MRI) showed that the lesion was hypointense on T1-weighted images and hyperintense on
T2-weighted images. After the bolus infusion of gadolinium chelate, the lesion had marked contrast enhancement on T1-weighted images (Figure 1C-E). Wholebody 18F-fluorodeoxyglucose (FDG)-positron emission
tomography (PET) was negative (Figure 1F), and subsequent upper gastrointestinal endoscopy and colonoscopy
were not remarkable. Laboratory studies yielded normal
blood chemistry and hematology results. The carcinoembryonic antigen and carbohydrate antigen 19-9 levels
were both within normal limits. In retrospect, follow-up
CT after gastrectomy in 2002 already showed the tumor,
which was 16 mm × 13 mm × 15 mm in size and was
not pointed out at that time. For 8 years, the tumor had
been slowly but definitely growing.
For a definitive diagnosis, surgical resection was recommended to the patient, and she was admitted to our
hospital. Physical examination showed a blood pressure
of 118/80 mmHg and a regular pulse of 68 bpm. On
angiography, the tumor appeared as a hypervascular lesion fed by the superior mesenteric artery (Figure 1G
and H). Before surgery, although the differential diagnosis included gastrointestinal stromal tumors, leiomyoma
and Castleman’s disease, we could not definitively diagnose this tumor.
In March 2011, exploratory laparoscopy confirmed a
solid, brownish-red mass in the mesentery of the terminal ileum. There was no lymph node swelling or ascites.
Throughout the exploration, there was no remarkable fall
or rise in blood pressure. The mass was excised under
laparoscopy without ileum resection. Grossly, the mesenteric mass was well circumscribed, ovoid, and encapsulated and measured 3 cm × 1.5 cm × 1.5 cm (Figure 2A).
Histological examination showed a cellular neoplasm
comprised of nests and groups of tumor cells separated
by fibrovascular connective tissue, giving a characteristic
nested Zellballen pattern (Figure 2B). Immunohistochemically, the tumor cells were positive for chromogranin, synaptophysin, CD56, and vimentin and negative
for cytokeratins, SMA, CD34, CD117/c-kit, and S100.
The proportion of Ki-67-positive cells was low (Figure
2C-E).
On the basis of histologic and immunohistochemical
features, a diagnosis of mesenteric paraganglioma was
made. The operative and postoperative courses were unremarkable, and the patient was discharged on postop-
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DISCUSSION
Paraganglioma is a rare tumor of neural crest cell origin
that arises from sympathetic or parasympathetic neural paraganglia. While the most common location of
paragangliomas is the adrenal medulla, where they give
rise to pheochromocytomas, approximately 5%-10% of
sporadic paragangliomas occur in extra-adrenal sites[1-4].
Although extra-adrenal paragangliomas may develop in
every site in which normal paraganglia exist, 70%-85%
of cases actually occur intra-abdominally, most commonly adjacent to the aorta and particularly the area
corresponding to the organ of Zuckerkandl[3,4]. Paragangliomas that develop in the mesentery, as in our case,
are extremely rare, with only 11 cases in the literature[3]
(Table 1).
As shown in Table 1, there appears to be a marked
predilection for females (9:3), which contrasts with the
slight male predominance (1.3:1) reported for retroperitoneal paraganglioma[5,6]. At the time of diagnosis, most
patients are older (median, 57.5 years of age) than those
with retroperitoneal paraganglioma (median, 39-43 years
of age[4-6]). No significant difference was noted in the
size of mesenteric (average, 9.3 cm) and retroperitoneal
tumors (average, 7.4-10.5 cm[4-6]).
The pathogenesis of paragangliomas is not fully
understood. They may be either sporadic or hereditary.
Overall, as many as 10%-50% of paragangliomas are
considered to be hereditary[7]. Hereditary paragangliomas
are multicentric in 20%-50% of cases[8,9], whereas sporadic paragangliomas are multicentric in 10% of cases.
In hereditary cases, they may be associated with multiple
endocrine neoplasia type 2, von Hippel-Lindau disease,
familial paraganglioma, Carney triad and neurofibromatosis type 1[10]. For this reason, especially in patients diagnosed before 50 years of age and in those who present
with bilateral, multifocal, and malignant paragangliomas,
genetic testing may be beneficial[11]. In the present case,
the tumor was solitary and the patient was a 78-year-old
woman with no history of genetic disorders; thus, genetic
screening was not performed.
From a diagnostic viewpoint, functional tumors are
easier to diagnose. Most patients undergo paroxysmal
episodic hypertension and the typical triad of symptoms
associated with pheochromocytoma: palpitations, headache, and profuse sweating. When functional paraganglioma is suspected, biochemical analysis of catecholamine
hypersecretion should precede any form of imaging.
However, a majority of extra-adrenal paraganglioma
is nonfunctional[11], as in our case. A large proportion of
these tumors are incidentally discovered in normotensive
patients during imaging evaluation for other reasons.
In addition, the CT features of extra-adrenal paraganglioma include a nonspecific soft tissue density and
overlap those of other neoplasms. Specifically, tumors
of neural or mesodermal origin and those of metastatic
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Figure 1 Imaging features of tumor (white arrows) before treatment. A: Axial plain; B: contrast-enhanced computed tomography (CT), CT shows a smoothly
marginated, heterogeneously enhanced tumor adjacent to the right major psoas muscle, 16 mm × 22 mm × 25 mm in size; C: T1-weighted magnetic resonance image
shows a well defined, isointense mass; D: On T2-weighted images, the mass shows heterogeneous high intensity; E: On T1-weighted images after a bolus infusion
of gadolinium chelate, the mass had marked contrast enhancement; F: Positron emission tomography-CT scan was negative; G: Superior mesenteric arteriography
displays a markedly hypervascular mass (black arrow heads) adjacent to the terminal ileum; H: Volume rendering image acquired from angio-CT (white arrow heads).

disease must be considered[1]. Thus, because of their
clinical manifestation and the overlap with other tumors
in terms of medical imaging findings, the preoperative
diagnosis of extra-adrenal paraganglioma is usually diffi-
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cult. Especially when extra-adrenal paragangliomas arise
from unusual sites, as in the present case, accurate diagnosis is seldom made preoperatively (Table 1).
The MRI characteristics of our case are quite typi-
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Figure 2 Macroscopic findings and pathological features of the resected tumor. A: Gross findings of the resected specimen. The tumor was encapsulated and
measured 3 cm × 1.5 cm × 1.5 cm; B: The paraganglioma comprised a dual cell population arranged in a characteristic nested Zellballen pattern (HE stain, × 400); C:
Immunohistochemistory of Chromogranin A, × 400; D: Synaptophysin were strongly positive and confirmed a neuroendocrine origin, supporting the diagnosis of paraganglioma, × 400; E: The MIB-1 labeling index, × 400.

cal for paraganglioma. Paragangliomas have low signal
intensity on T1-weighted images and enhance strongly
after administration of contrast material. On T2-weight
ed images, they appear hyper intense. In addition, a
speckled appearance with multiple flow voids is typical
in tumors > 2 cm in diameter[12]. Angiography was thus
useful to outline the location and vascular supply of the
tumor in our case; theoretically, however, clinically silent
functional tumors should be ruled out by urine analysis
before manipulation.
In functional paraganglioma, 131I-metaiodobenzylguanidine (MIBG) scintigraphy is the best imaging study
for a preoperative diagnosis. MIBG scintigraphy may
also be helpful to rule out clinically silent cases, but the
specificity for diagnosis of nonfunctional paraganglioma
is unclear[13]. In certain cases, FDG-PET may be indicated to investigate metastatic disease[7]. It was recently
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reported that the newest technique using fluorine-18dihydroxyphenylalanine-PET imaging offers even higher
accuracy than MIBG scintigraphy in the localization of
paragangliomas[14].
In the case described here, diagnostic imaging played
a very important role preoperatively to determine tumor
localization, vascularity, and extent of disease. Differential diagnosis including gastrointestinal stromal tumors,
leiomyoma, malignant lymphoma, Castleman’s disease
and other metastatic tumor could be made preoperatively. However, pitfall for misdiagnosis in our case was tumor location. Because of the tumor location away from
the para-aortic area, a preoperative diagnosis of paraganglioma could not be made. Although rare, paraganglioma
should be included in the preoperative differential diagnosis of solid hypervascular mesenteric tumors.
The treatment of choice for paraganglioma is surgi-
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Table 1 Clinical characteristics of the 12 reported cases of mesenteric paraganglioma
No. of Ref.
cases

Age Sex Location
(yr)

Symptoms

Size (cm)

Nausea,
vomiting,
diarrhea
Nausea,
vomiting,
back pain
Nausea,
vomiting

10 × 7 × 6

-

3.2

+

10 × 9 × 7

-

15 × 15 × 15

-

4.5 × 3.2

-

8.5 × 8

+

20 × 15

-

Abdominal
mass

5.5

+

Abdominal
mass

10 × 9 × 9

-

Mesenteric
tumor

15 × 10 × 7

-

Abdominal
mass

7 × 5.5

-

Mesenteric
tumor

3 × 1.5 × 1.5

-

Mesenteric
tumor

1

Arean
et al[18]

32

M Mesentery of the
small intestine

2

Carmichael
et al[20]

62

F

Mesentery of the
small intestine

3

Tanaka
et al[20]

29

F

Descending colon

4

Ishikura
et al[21]

33

F

Sigmoid colon

5

Onoue
et al[22]

38

F

Mesentery of the
small intestine

6

Jaffer
et al[3]

76

M Mesentery of the
small intestine

7

Muzaffar
et al[23]

76

F

Mesentery of the
small intestine

8

Ponsky
et al[24]

35

F

Mesentery of the
small intestine

9

Kudoh
et al[25]

72

F

10

Nobeyama
et al[26]

53

M Mesentery of the
Abdominal
small intestine (ileum) mass

11

Matsumoto
et al[27]

77

F

12

Present
case

78

F

Lower
abdominal
pain, dysuria
None

Abdominal
mass,
vomiting,
diarrhea
Abdominal
mass

Abdominal
mass,
headache
Mesentery of the
Abdominal
small intestine (ileum) pain and mass

Mesentery of the
Abdominal
small intestine
mass
(near Bauhin's valve)
Mesentery of the
None
small intestine
(near Bauhin's valve)

Hyperten- Preoperative
sion
diagnosis

Surgical procedures

Abdominal
mass

Resection of the intestine
and its mesentery along
with mass
Abdominal
Resection of the intestine
mass
and its mesentery along
with mass
Retroperitoneal Resection of themass
mass

Prognosis
8 mo: Alive
without
recurrence
Not
documented

32 mo: Alive
without
recurrence
Ovarian tumor Resection of the sigmoid Not
colon and its mesentery documented
along with mass
Mesenteric
Resection of the intestine 24 mo: Alive
tumor
and its mesentery along without
with mass
recurrence
Abdominal
Resection of the intestine Not
mass
and its mesentery along documented
with mass
Not documented

15 mo: Alive
without
recurrence
Resection of the intestine 24 mo: Alive
and its mesentery along without
with mass
recurrence
Resection of segment
12 mo: Alive
of ileum and mesentery without
containing mass
recurrence
Resection of segment
Not
of ileum and mesentery documented
containing mass
Resection of segment
9 mo: Alive
of ileum and mesentery without
containing mass
recurrence
Resection of themass
8 mo: Alive
without
recurrence

M: Male; F: Female.

cal resection. As shown in Table 1, most tumors were
excised along with a segment of small bowel, probably
because of the large tumor size and intestinal vascularity.
From the viewpoint of lymph node dissection, however,
recurrence in cervical lymph node was reported for retroperitoneal paraganglioma[5], neither local nor distant
lymph node metastasis was reported for mesenteric para
gangliomas.
With regard to malignant potential, the incidence of
malignant change reportedly ranges from 14% to 50%[15,16].
In these reports, the clinical and histological distinction
between benign and malignant tumors was unclear, and
the definitive diagnosis of malignancy was based solely
on the presence of metastases. The distinction of endocrine tumors was recently well defined according to the
World Health Organization classification[17]. In particular,
mitotic counts and the Ki-67 labeling index are of considerable significance in grading its malignant potential.
In the present case, the Ki-67 labeling index was low
and mitoses were rare. The tumor presented as a well
circumscribed mass with no metastases. The patient was

WCCR|www.wjgnet.com

considered to be at low risk of malignancy. However, in
retroperitoneal paraganglioma, the 5- and 10-year diseasefree survival rates were 75% and 45% even after successful resection, indicating that more than half of these
patients will experience a relapse if followed long enough
after resection [5]. Although recurrence of mesenteric
paraganglioma has not been reported, long-term followup after surgical excision is likely to be necessary.
In conclusion, mesenteric paraganglioma is a very
rare entity with a limited number of cases reported. Preoperative diagnosis of extra-adrenal paraganglioma in
asymptomatic patients is usually difficult. Although rare,
paraganglioma should be included in the preoperative
differential diagnosis of solid mesenteric tumors. Even
after complete resection, patients should continue to be
followed up carefully.
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DIGESTIVE SYSTEM DISEASES

Striking similarities in genetic aberrations between a rectal
tumor and its lung recurrence
Osama E Rahma, Mauricio Burotto, Luisa Matos Do Canto, Alexandre A Germanos, Bassem R Haddad,
John L Marshall
ties between the two lesions, despite the 19 years
disease-free interval. In addition, most of the genes
that were previously reported to be associated with a
high recurrence score showed copy number gains by
aCGH in one or both lesions. Our findings suggest that
aCGH may be a helpful tool in analyzing the origin of
metastases and underline the need for a better understanding of the characteristics of rectal tumors that
have a late recurrence potential.
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Core tip: The role of genetic profiling in determining
the risk of recurrence in colorectal cancer has been under serious investigation. This case report not only represents the longest rectal cancer disease-free interval in
the literature, but also applies genetic analysis as a tool
to confirm the similarity of the original and metastatic
tumor and to predict the risk of recurrence.
Original sources: Rahma OE, Burotto M, Do Canto LM, Germanos AA, Haddad BR, Marshall JL. Striking similarities in
genetic aberrations between a rectal tumor and its lung recurrence. World J Gastrointest Oncol 2013; 5(11): 198-203 Available
from: URL: http://www.wjgnet.com/1948-5204/full/v5/i11/198.
htm DOI: http://dx.doi.org/10.4251/wjgo.v5.i11.198

Abstract
We are reporting on a colorectal cancer patient with
the longest disease-free interval ever published,
where chromosomal microarray analysis was used to
confirm the link between the primary and metastatic
lesions. This rare case reports on a patient with late
recurrence of colorectal cancer in the lung 19 years
after its initial diagnosis. We used high-resolution array CGH (aCGH) to analyze the genetic aberrations of
both the primary rectal and the recurrent metastatic
lung lesions. Interestingly, we found striking similari-
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INTRODUCTION
Colorectal cancer (CRC) has a high incidence worldwide with more than 1.2 million new cases diagnosed in
2008[1]. The 5-year overall survival in the United States
for all stages is 61%[2]. Rectal cancer accounts for approximately 30% of CRC cases [3]. The treatment of
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Figure 1 Chest computed tomography-scan demonstrating a 7.9 cm × 7.8 cm mass in the right upper lobe and right sided mediastinal and hilar lymphadenopathy.

localized rectal tumors differs from colon tumors in that
it involves a multidisciplinary approach that includes surgery, radiation and chemotherapy[4]. The goal of neoadjuvant or adjuvant treatment is to decrease local and distant recurrence of the disease[5]. As of today, we do not
have predictive biomarkers that indicate when a particular patient will benefit from systemic chemotherapy or,
more importantly, in which cases the tumor will recur.
Preliminary molecular tools have been developed to help
predict which patient is more likely to experience disease
recurrence and eventually die from the disease[6,7]. Despite these efforts we only partially understand the complexity of rectal cancer, clonal evolution and dormancy
of micro-metastatic disease[8,9]. In this report we present
the case of a long term survivor of CRC with a delayed
recurrence almost two decades later.

tient was treated with FOLFOX (5-FU, oxaliplatin and
leucovorin) in combination with bevacizumab for his
recurrent metastatic rectal cancer. He received 10 cycles
of FOLFOX/bevacizumab. The oxaliplatin was stopped
due to cumulative neuropathy and he was switched to
capecitabine and bevacizumab. The patient had a good
response to chemotherapy by PET scan that showed
a decrease in the RUL mass size (from 8.2 to 6.6 cm)
and SUV (from 14.5 to 4.6), in addition to a decrease in
the bilateral hilar and subcarinal lymph nodes’ uptake.
Given the patient good response to chemotherapy he
subsequently underwent right upper and middle lobectomies in July 2012. His pathology showed metastatic
adenocarcinoma with extensive necrosis consistent with
his known primary colorectal carcinoma. Given the
dormancy of his disease for so many years, the options
were presented to the patient including watchful waiting
versus maintenance chemotherapy with capecitabine for
1-2 years. The patient opted not to proceed with more
treatment and to be monitored with regular CT-scans.

CASE REPORT
An 81-years-old Caucasian male initially presented with
rectal bleeding in 1991. He underwent a colonoscopy with
biopsy that was later tested and revealed a wild type K-ras
moderately differentiated adenocarcinoma. The patient
was diagnosed with stage ⅢB (T3N1M0) rectal cancer
and treated with surgical resection and colostomy followed by chemoradiation with fluorouracil (5-FU) and leucovorin. He subsequently underwent a colostomy reversal
and remained in remission with no evidence of disease
until 2011 when he developed a cough and was found to
have a lung mass in the right upper lobe (RUL) and right
sided mediastinal and hilar lymphadenopathy (Figure
1). A PET scan showed the RUL mass to be 8.2 cm ×
7.3 cm with SUV of 14.5, and confirmed the rightsided mediastinal and hilar lymphadenopathy, in addition to a 1.2 cm nodule in the left costophrenic angle
with no FDG activity. He underwent bronchoscopy
and biopsy that revealed a wild type K-ras adenocarcinoma of colonic primary, CDX2/CK20 positive and
TTF1/CK7/CD58 negative. The tumor characteristics
were consistent with the primary tumor. The patient had
a colonoscopy that only showed friable rectal mucosa
with no evidence of malignancy. Accordingly, the pa-
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Genetic aberrations in the metastatic lung lesion
compared to the primary rectal carcinoma
In order to compare the DNA copy number changes in
the metastatic lung lesion to the changes in the primary
tumor, we evaluated both lesions by high-resolution
aCGH analysis using an Agilent® platform (SurePrint
G3 Human CGH Microarray Kit 8x60K, Agilent, Santa
Clara, CA). Genomic DNA was isolated from formalinfixed paraffin embedded tumor tissues using a standard
phenol-chloroform laboratory protocol and cleaned with
a MinElute® Reaction Cleanup Kit (Qiagen, Valencia,
CA). Commercially available, pooled, normal control
DNA (Promega, Madison, WI) was used as a reference
DNA. aCGH experiments were performed according to
the manufacturer’s protocol with minor modifications.
In brief, tumor and reference DNA were labeled using
enzymatic labeling (Agilent, Santa Clara, CA), hybridized for 40 h at 65 ℃, washed, and immediately scanned
using Agilent Scanner (G2505C). Data were extracted
using Agilent Feature Extraction 10.7.3.1 software, and
analyzed with Agilent Workbench 7.0 software. High-
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resolution aCGH analysis showed that both lesions
share a large number of similar aberrations (Table 1
and Figure 2). Review of these aberrations revealed that
many of them have been reported to be very common
in colorectal cancers (e.g., segments with copy number
increase on chromosomes 13, 7, 8q, and 20q)[9,10], thus
supporting the conclusion that the lung lesion is a recurrent metastasis from the primary rectal lesion.

Table 1 Genetic aberrations in the primary rectal tumor, the
metastatic lung lesion, and both lesions by array comparative
genomic hybridization analysis
Chr
Recurrent
metastatic
lung lesion

Primary
rectal lesion

Common
aberrations
between the
two lesions

Cytoband

chr1
p34.2-p34.1
chr1
q21.1- q44
chr2
p25.3-p11.2
chr2
q11.2-q37.3
chr4
q32.1- q35.1
chr6
p25.3-p11.1
chr7
p12.3-p11.1
chr7
q11.21-q22.1
chr7
q36.1-q36.3
chr8
p23.1- p12
chr8
p12-p11.21
chr8
q11.21-q24.3
chr9
q33.2-q34.3
chr10
q22.3-q24.2
chr10
q26.3
chr11 p15.5-p11.12
chr13
q12.11-q34
chr15
q25.3-q26.3
chr19 p13.3-p13.11
chr20 q11.21-q13.33
chrX p11.23-p11.1
chrX
q11.1-q28
chrY p11.31-p11.2
chrY q11.21-q11.221
chr1
q21.1-q44
chr2
p25.3-p11.2
chr2
q11.1-q37.3
chr3
p26.3-p11.1
chr3
q11.2-q29
chr6
q11.1-q27
chr7
p22.3-p11.2
chr7
q11.21-q36.3
chr8
p23.3-p12
chr8
p12-p11.21
chr8
q11.1-q24.3
chr9
p24.3-p13.2
chr11
p15.5-p11.2
chr13
q11-q34
chr20 q11.21-q13.33
chrX p22.33-p11.1
chrX
q11.1-q28
chrY p11.31-p11.2
chrY q11.21-q11.23
chr1
q21.1-q44
chr2
p25.3-p11.2
chr2
q11.2-q37.3
chr7
p12.3-p11.2
chr7
q11.21-q22.1
chr7
q36.1- q36.3
chr8
p23.1- p12
chr8
p12-p11.21
chr8
q11.21-q24.3
chr11
p15.5-p11.2
chr13
q12.11-q34
chr20 q11.21-q13.33
chrX p11.23-p11.1
chrX
q11.1-q28
chrY p11.31-p11.2
chrY q11.21-q11.221

Base pair
Start

Stop

40022181
143700072
32444
96143358
156452014
200350
49282714
62291739
150049339
12627630
32882718
48549253
124984647
80370579
131868597
974637
18556982
83411251
318892
29436537
48639378
61980262
2716461
13208776
143700072
698239
95562654
134711
95063426
63002508
524935
62291739
369418
32705506
47800500
319684
2121540
18361637
29352138
2719027
61848414
2716461
12593244
143700072
698239
96143358
49282714
62291739
150049339
12627630
32882718
48549253
2121540
18556982
29436537
48639378
61980262
2716461
13208776

45250726
245804497
89387655
241478888
186681608
58722020
57498383
99905860
158781397
32499834
42971936
146250824
139633014
101360302
134682710
48986659
113766081
96875147
19154766
62320720
57116899
154886101
8521949
17558012
243198779
89387655
241301905
90336752
197289184
170700061
55936992
158602499
32621998
42971936
146024209
37451026
46490960
113964366
62343283
58068490
154561665
10511314
27176992
243198779
89387655
241301905
55936992
99905860
158602499
32499834
42971936
146024209
46490960
113766081
62320720
57116899
154561665
8521949
17558012

Aber
G
G
G
G
L
G
G
G
G
L
G
G
G
L
L
G
G
G
G
G
G
G
L
L
G
G
G
G
G
G
G
G
L
G
G
G
G
G
G
G
G
L
L
G
G
G
G
G
G
L
G
G
G
G
G
G
G
L
L

DISCUSSION
This case represents an atypical course for rectal cancer,
with prolonged disease-free survival of about 19 years
prior to the manifestation of disease recurrence in the
form of metastatic disease to the lung.
Our aCGH results are consistent with other studies
showing similar patterns of chromosomal imbalances
in primary colorectal tumors and their corresponding
pulmonary metastasis[11,12]. While we realize that aCGH
analysis reveals the DNA copy number changes in tumor cells and not the exact origin of these cells, specific
trends and patterns of genetic aberrations have been
reported to be associated with specific tumor sites and
types[10,13].
O’Connell et al[14] identified a recurrence risk score
based on the expression of 12 genes (seven cancerrelated genes and five reference genes). Six of the seven
cancer-related genes were grouped into two biological
pathways: cell cycle control (KI-67, C-MYC, MYBL2)
and stromal response (BGN, FAP, INHBA), and the seventh gene (GADD45B) may regulate the activity of the
stromal response genes. Interestingly, while we have not
evaluated the expression of these genes in the primary
rectal tumor or the recurrent lung metastatic lesion, we
have noticed that most of those genes show copy number gains by aCGH in one or both lesions. Specifically,
BGN (Xq28), FAP (2q24.2), C-MYC (8q24.21), and
MYBL2 (20q13.12) have copy number gain in both the
rectal and lung lesions; INHBA (7p14.1) has copy number gain in the rectal lesion; GADD45B (19p13.3) has
copy number gain in the lung lesion; and KI-67 (10q26.2)
has no changes in the copy number in either lesions.
Approximately 30% of patients with colorectal carcinoma who undergo primary curative surgical resection
experience recurrent disease[15,16]. Several predictive factors
for recurrence have been reported including: primary site
(rectum vs colon), advanced stage, invasion of contiguous organs, and presence of perforation[16]. The most
frequent sites of recurrence are liver and lungs (33% and
22%, respectively), with the majority of these recurrences
occurring in the first two years after surgery[17]. In a retrospective study by Galandiuk et al[18], the median time to
recurrence for patients who had undergone curative resection for stage Ⅲ colorectal cancer was 16.7 mo. Likewise,
another retrospective study by Obrand et al[17] reported an
average time for distant recurrence of 22.9 mo.
It was established in the early 90’s that adjuvant

Chr: Chromosomes; Aber: Aberrations; G: Gain; L: Loss.
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Primary rectal lesion and recurrent lung metastasis

Figure 2 Common aberrations between the rectal tumor and the lung metastasis. The abnormalities are summarized by the colored bars (blue for the colon tumor and orange for the lung metastasis). The bar is to the right of the tracing when there is DNA gain and to the left of the tracing when there is DNA loss. The length
of the bar delineates the area of the chromosome involved.

therapy with fluorouracil and radiation in rectal cancer
patients with locally invasive or regional nodal involvement reduces the risk of cancer recurrence and improves
the overall survival[18]. More recently the German Rectal
Cancer Trial established preoperative chemoradiotherapy
as the standard of care in locally advanced rectal cancer
showing a lower pelvic relapse rate (6% vs 13%) with no
change in 10-years disease-free survival (68%) or overall
survival (60%) compared to postoperative chemoradiation treatment[19]. Our patient was treated prior to the era
of preoperative chemoradiation therapy and therefore
received postoperative chemoradiation therapy. It would
be difficult to determine whether the prolonged remission time in this case is due to the administration of
adjuvant chemoradiation therapy or simply due to this
patient’s unique tumor biology.
Late recurrence of colorectal cancer has been reported in small series. Recently, Ishii et al[21] reviewed 16 cases
of colorectal cancer recurrence after a disease-free interval of 5 years or more. The median disease-free interval
was 10 years with a range of 5-16 years. Shimoda et al[22]
reported the longest recurrence interval in the literature
of 16 years in a rectal cancer patient who had recurrent
solitary metastatic ileal cancer. To our knowledge, the

WCCR|www.wjgnet.com

case we are reporting here represents the longest diseasefree survival of 19 years in recurrent colorectal cancer
after surgical resection.
The 5-years survival of patients with untreated metastatic disease is less than 5%[22]. Pulmonary metastasectomy in a select group of patients has a positive effect on
survival (5-year survival rate of up to 50%)[23]. Accordingly, recurrent disease in this case was treated with preoperative chemotherapy followed by surgical resection.
Whether patients with metastasectomies should receive
perioperative chemotherapy remains controversial[24].
This case identified striking similarities in genetic
aberrations between a primary rectal tumor and its lung
recurrence after long disease-free survival. Indeed, it
reflects a lack of our full understanding of the tumor
microenvironment. The mechanism responsible for recurrence following years of “dormancy” of the cancer
cells deserves further investigation, in order to identify
a subgroup of colorectal cancer patients that should be
treated differently and, perhaps, should have prolonged
surveillance. Focusing research efforts on outliers such
as this case may help identify fundamental biological
patterns that would also help in the treatment of more
traditional patients.
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Case characteristics

An 81-years-old male with a history of resected rectal cancer presented with
cough.

Clinical diagnosis

Dullness to percussion and decrease breath sounds over the upper lobe of the
right lung.

Differential diagnosis

8

Lung mass, lung abscess, pneumonia.

Laboratory diagnosis

WBC 8.20 k/uL; HGB 12.10 gm/dL; CEA 1.20 ng/mL; metabolic panel and liver
function test were within normal limits.

Imaging diagnosis

9

CT/PET scan showed right upper lobe mass (8.2 cm × 7.3 cm) with SUV of
14.5, and right-sided mediastinal and hilar lymphadenopathy, in addition to a 1.2
cm nodule in the left costophrenic angle with no FDG activity.

Pathological diagnosis

10

Bronchoscopy and biopsy revealed a wild type K-ras adenocarcinoma of colonic primary, CDX2/CK20 positive and TTF1/CK7/CD58 negative.

Treatment

The patient was treated with FOLFOX (5-FU, oxaliplatin and leucovorin) in
combination with bevacizumab.

11

Related reports

12

The tumor biology of colorectal cancer of is not very well understood and we do
not have predictive biomarkers that indicate when a particular patient tumor will
recur.

Term explanation

High-resolution array CGH is a molecular cytogenetic method that is used for
analyzing DNA copy number aberrations which is applied to detect genomic
abnormalities in cancer.

13

This case report not only represents the longest rectal cancer disease-free interval in the literature, but also applies genetic analysis as a tool to confirm the
similarity of the original and metastatic tumor and to predict the risk of recurrence.

14

Experiences and lessons

Peer review

This article applies genetic analysis to confirm the origin of a recurrent rectal
tumor and to predict the risk of recurrence.
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DIGESTIVE SYSTEM DISEASES
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INTRODUCTION
Retroperitoneal fibrosis is a rare clinical condition characterized by the presence of pathologic collagen plaque
around the abdominal aorta and iliac vessels, as well as
the inferior vena cava and the ureters. Approximately
70% of retroperitoneal fibrosis is idiopathic in nature,
while the remaining 30% are believed to be related to certain drugs (ergot-derivatives, methysergide, bromocriptine, beta-blockers, methyldopa, analgesics, hydralazine),
malignancy (carcinoid, lymphoma, sarcoma, carcinomas
of the colon, prostate, breast, stomach), infections (tuberculosis, histoplasmosis, actinomycosis), radiotherapy
(testicular seminoma, colon carcinoma, pancreatic carcinoma), surgery (lymphadenectomy, colectomy, hysterectomy, aortic aneurysmectomy), trauma, amyloidosis[1,2].
From our knowledge, there are only nine reported cases
of retroperitoneal fibrosis associated with gastric cancer[3-11], while there is no report associated with esophageal cancer.

Abstract
Retroperitoneal fibrosis secondary to malignant disease
is a rare condition associated with a dismal prognosis.
We herein present the first ever reported case of retroperitoneal fibrosis related to esophageal adenocarcinoma in a 63-year-old patient who developed bilateral
ureteral obstruction due to extensive retroperitoneal
fibrosis 18 mo after having completed neoadjuvant
chemoradation followed by surgery for a pT3N0 adenocarcinoma of the distal esophagus. We also report
the case of a previously healthy woman who presented
with bilateral ureteral obstruction and diffuse narrowing of the common biliary duct and was found to have
extensive retroperitoneal fibrosis as a consequence of
metastatic gastric adenocarcinoma. Both patients had
poor performance status and were unsuitable for palliative chemotherapy. This paper shows that urinary and
biliary obstructive symptoms might represent retroperitoneal fibrosis as a consequence of gastroesophageal
malignancy.

CASE REPORT
Case 1
A 63 year-old man with a past history of pT3N0 adenocarcinoma of the distal esophagus treated with neoadjuvant chemoradiation (5 wk of chemoradiation at dose
50.4 Gy with cisplatin 25 mg/m2 days 1-3 and 5-fluorouracil 1000 mg/m2 daily × 4, weeks 1 and 5) followed

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Magnetic resonance imaging of the abdomen revealing an ill-defined retroperitoneal infiltrate.

A

Figure 2 Computed tomography scan of the
abdomen revealing an extensive retroperitoneal soft tissue mass. A: Sagittal view; B: Transverse view.

B

two-hole esophagectomy with gastric reconstruction
presented 18 mo after the completion of treatment with
acute kidney injury caused by bilateral ureteral obstruction. Bilateral nephrostomy tubes were placed. Magnetic
resonance imaging of the abdomen revealed an illdefined retroperitoneal infiltrate extending from the level
of the renal vessels towards the presacral space distally
demonstrating retroperitoneal fibrosis (Figure 1). The patient underwent a biopsy of the retroperitoneum which
showed poorly differentiated adenocarcinoma consistent
with metastasis from the previous esophageal cancer.

with retroperitoneal fibrosis. During an attempt to an
endoscopic-ultrasound guided fine-needle aspiration of
the retroperitoneum mass, she was found to have thickening of the gastric wall. Gastric biopsy revealed invasive
adenocarcinoma in a scenario of linitis plastica while the
ascetic fluid revealed malignant cells.

DISCUSSION
Symptoms caused by this fibrotic process are usually secondary to compression and constriction of local anatomic structures. The most frequent presenting symptom is
pain in the lower back, flank or abdomen, which tends to
increase over time[12]. Other common symptoms include
weight loss, anorexia, testicular pain, edema, and gross
hematuria[2]. In late stages, patients may develop progressive ureteral obstruction with renal insufficiency due to
encasement of both ureters by the retroperitoneal mass.
More rarely, involvement of the biliary tree by the fibrotic
tissue may cause obstructive jaundice[13], as was the case
of our second patient.
In most cases of retroperitoneal fibrosis secondary to
malignant disease, abnormal collagen plaque in the retroperitoneum results from an exuberant desmoplastic response to retroperitoneal metastases[2]. It is believed to be
an immune-mediated process, in which macrophages release cytokines that stimulate fibroblast proliferation with
subsequent fibrosis. However, its etiology and pathobiology remain obscure. This mechanism is different in car-

Case 2
A previously healthy 54-year-old woman who presented
to the emergency department with a 4-wk history of
flank pain, persistent nausea with vomiting, anorexia and
progressive oliguria as well as intermittent hematuria.
The patient was found to have bilateral hydronephrosis
due to ureteral obstruction with consequent renal insufficiency and underwent bilateral nephrostomy. Shortly
after admission, she also became jaundiced. Subsequent
work-up revealed diffuse narrowing of the common biliary duct and a biliary stent was inserted. A liver biopsy
was consistent with cholestasis and immunoglobulin G4
level was normal. Computed tomography (CT) scan of
the abdomen showed extensive retroperitoneal soft tissue
mass, extending all the way up to the liver hilum as well
as diffusely narrowed caliber of the inferior vena cava
and portal vein (Figure 2). These findings were consistent
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conoid tumors, which may lead to retroperitoneal fibrosis
without the presence of metastasis probably through a
serotonin-mediated mechanism[14]. Another possible explanation for carcinoid-induced retroperitoneal fibrosis
is the release of profibrogenic growth factors such as
platelet-derived growth factor, insulin-like growth factors,
epidermal growth factor, and the family of transforming
growth factors a and b[15].
The diagnosis of retroperitoneal fibrosis is primarily
made by imaging studies. Contrast-enhanced CT scan is
the method of choice as it visualizes the extent of fibrosis and may assess the presence of metastatic tumor.
Moreover, CT scan may also enable CT-guided biopsy[16].
Positron emission tomography (PET)-CT has recently
been reported as a useful imaging modality in idiopathic
retroperitoneal fibrosis, not only for diagnosis but also
for treatment response evaluation[17]. Because retroperitoneal fibrosis is a metabolically active tissue, it will show
increased radiotracer uptake, irrespective of a malignant
or idiopathic cause. However, PET-CT scan may reveal
an occult primary tumor as well as metastatic disease.
Biopsy of the retroperitoneum is highly recommended if
there is suspicion for an underling malignancy.
Usually retroperitoneal fibrosis secondary to malignant disease is associated with a dismal prognosis. The
nonspecific symptoms often make the diagnosis very difficult and during late stages patients may have organ dysfunction and poor performance status, being unsuitable
for palliative chemotherapy. Both of our patients were
not able to undergo chemotherapy. Unfortunately, there
is no evidence in the literature that chemotherapy would
help reducing malignancy-related retroperitoneal fibrosis.
The decision to offer chemotherapy must be done from
case to case, taking into consideration performance status
and organ dysfunction. Although corticosteroids are the
most used drugs for idiopathic retroperitoneal fibrosis,
there is no evidence of effectiveness when retroperitoneal fibrosis is secondary to malignancy. The only exception
is retroperitoneal fibrosis related to carcinoid tumors,
which can achieve great response to corticosteroids[14].
Despite the lack of effective systemic options for the
management of retroperitoneal fibrosis associated with malignancy, these patients might draw benefit from palliative
surgical approaches in order to relieve obstructive complications. Moreover, pain management is of great importance.
In summary, retroperitoneal fibrosis secondary to malignant disease is a rare condition associated with a dismal
prognosis. Organ dysfunction and poor performance status usually preclude the use of systemic chemotherapy.
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Core tip: Gastric serrated adenomas have a particular
proclivity to progress to invasive carcinoma; 75% or
15% of the 20 cases that are now in record - including
the present one - exhibited invasive carcinoma.
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INTRODUCTION
Ninety years ago Konjetzny[1] described mucosal polyps in gastric specimens. Six years later Stewart[2] found
among 11000 necropsies, 47 gastric polypoid lesions with
mucosal aberrations that he called adenomas. Since then,
much attention has been centred on gastric adenomas
due to their propensity to evolve into invasive carcinoma[3-11].
Throughout the years several classifications of gastric
polyps have been proposed[12-15]. Based on the endoscopic
appearance, endoscopists have classified gastric polyps
(adenomas being a histologic diagnosis) as flat[16] (also
called non-polypoid or non-protruding) and polypoid[11]
(also called protruding). Non-protruding polyps that
appear thinner than the surrounding mucosa are called,
depressed lesions[17]. This endoscopic classification was
subsequently confirmed at the histological level[18]. Based
on the gross appearance, Goldstein et al[19] classified gastric polyps into flat topped, villiform, and pedunculated
and Ming et al[12] into flat and papillary. Based on their
histological configuration, gastric polyps were classified
by Elster[14] into focal foveolar hyperplasia, hyperplasiogenic polyps, tubular and villous adenomas, and by
Appelman[20] into non-neoplastic (focal foveolar hyperplasia and hyperplastic polyps), non-neoplastic possibly

Abstract
Gastric serrated adenomas are histologically characterized by protruding glands with lateral saw tooth-like
indentations lined with stratified dysplastic cells containing abundant eosinophilic cytoplasm. Since the first
case of gastric serrated adenoma found in 2001, 18
additional cases have been reported. Gastric serrated
adenomas have a particular proclivity to progress to
invasive carcinoma; 75% or 15 of the 20 cases now in
record - including the present one - exhibited invasive
th
carcinoma. The 20 case of gastric serrated adenoma
reported here differs from the preceding ones in as
much as it evolved in a patient with Lynch syndrome,
implying that this adenoma phenotype may develop not
only sporadically but also in patients with hereditary
traits.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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hamartomatous (Peutz-Jehgers-type polyps), and neoplastic adenomas (with or without invasive carcinoma).
Nakamura[7] grouped gastric polyps into types Ⅰ and Ⅱ
(hyperplastic polyps), and types Ⅲ and Ⅳ (adenomas),
and Kozuka[10] grouped them into common type (hyperplastic, adenomatous, and carcinomatous polyps), specialtype hamartoma (Peutz-Jehgers polyps, juvenile polyps,
polyps in Cronkhite-Canada syndrome, and fundic gland
cyst polyps), polypoid lesions (inflammatory polyps and
polypoid carcinoma), and polyps resulting from a submucosal mass.
In 2001 we reported a novel histologic phenotype of
gastric adenoma characterized by protruding glands with
lateral saw tooth-like notches due to scalloped epithelial
indentations[21]. The serrated elongations were lined with
stratified dysplastic cells containing abundant eosinophilic
cytoplasm; it was called gastric serrated adenoma since
it mimicked other serrated adenomas evolving in the
colon[22] the appendix[23], the duodenum[24], the pancreatic duct[25] and the Barretts’s esophagus[26]. Remarkably,
this adenoma phenotype was not included in any of the
aforementioned classifications of gastric polyps[11,18,20-22].
One possible explanation could be that gastric serrated
adenomas were classified together with gastric villous adenomas. Another possible explanation could be that this
type of lesion is very rare in the stomach. In this context,
it should be mentioned that no case of serrated adenoma
was recorded in a survey of 67 consecutive gastric adenomas[18], nor in larger series of gastric adenomas in the
literature[5,6,10-14].
Subsequently, we reported six additional cases of gastric serrated adenoma[27,28]. More recently, cases with gastric serrated adenomas were reported from such disparate
countries as Tunisia[29], Japan[30], Turkey[31] and South Korea[32].
The purpose of the present communication is to report another case of gastric serrated adenoma, this time
occurring in a patient with Lynch syndrome, an autosomal dominant genetic condition with an increased risk to
develop cancer in various organs, including the stomach.

A

B

Figure 1 Endoscopic view. A: Gastric polyp; B: Gastric polyp after indigocarmine staining.

The polyp was endoscopically excised. No complications
occurred during or after the procedure. The histological examination of the gastric polypoid lesion revealed a
serrated adenoma showing protruding glands with lateral
saw tooth-like notches due to scalloped epithelial indentations with high-grade dysplasia (Figure 2). In addition,
an adenocarcinoma invading the submucosal tissues was
demonstrated (Figure 3). The invasive carcinoma component retained the serrated configuration and the cytological features of the adenoma (Figure 4).

DISCUSSION
Despite decreasing incidence, gastric carcinoma continues
to be one of the most common cancers world wide[33]. It
is generally assumed that the histogenesis of gastric carcinoma of intestinal type follows the atrophic gastritisintestinal metaplasia-dysplasia-pathway[34]. On the other
hand, the histogenesis of gastric carcinomas of diffuse
type remains elusive. Thus, the histogenesis in the majority of the gastric carcinomas has not yet being disclosed.
It is known that gastric tubular or villous adenomas may progress to gastric carcinoma of intestinal
type[9,10,12,35]. The same fate seems to apply to gastric
serrated adenomas, since of the 20 gastric serrated adenomas now in record (including the one reported here),
75% had evolved into invasive carcinoma (Table 1).
Recently, Kwon et al[32] reported 9 cases of gastric
serrated adenomas. These authors found that MUC5AC
expression was present in 66.7% (6/9) of the gastric

CASE REPORT
The patient is a 57-year-old male with confirmed MSH2
mutation Lynch syndrome. His mother was treated for
endometrial cancer and an uncle for colorectal cancer.
In 1995 the patient was operated for cancer in the right
colon. In 2007, a second colon cancer was found at surveillance colonoscopy, this time in the transverse colon.
A total colectomy with ileo-rectal anastomosis was performed. In 2009 he was operated for a metastasis in the
small bowel. Histology revealed a metastasis from colon
cancer.
A gastro-esophagoscopy was done in October 2012,
because of protracted gastro-esophageal reflux. Histology showed short Barrett´s esophagus with low-grade
dysplasia. During the same séance, a 10 mm in diameter
polypoid lesion was detected in the stomach (Figure 1).
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A

B

Figure 3 Low-power view of serrated adenoma with invasive carcinoma
(hematoxylin and eosin × 10).

C

Figure 4 High power view of the invasive component with retained serrated configuration (hematoxylin and eosin × 10).

Table 1 Gastric serrated adenomas case reports
Ref.
Rubio et al[21]
Rubio et al[27]
Rubio et al[28]
M'sakni et al[29]
Hasuo et al[30]
Köklü et al[31]
Kwon et al[32]
Rubio et al1

Figure 2 The histological examination of the gastric polypoid lesion revealed a serrated adenoma showing protruding glands with lateral saw
tooth-like notches due to scalloped epithelial indentations with highgrade dysplasia. A: Adenoma showing serrated glands lined with high-grade
dysplasia [hematoxylin and eosin (HE) × 10]; B: High power view of the adenomatous component showing serrated glands with indentations lined with highgrade dysplasia (HE × 20); C: View of a single elongated gland with saw-toothlike configuration lined with high-grade dysplasia (HE × 20).

Year of
publication

No. of
cases

No. cases with invasive
carcinoma

2001
2004
2007
2007
2009
2010
2013
2013

1
5
1
1
1
1
9
1

1
4
1
0
1
0
7
1

1

Present communication.

serrated adenomas, in 71.4% (5/7) of the serrated adenocarcinomas, and KRAS mutations in 33.3% (3/9) of
the cases. Kwon et al[32] concluded that the high frequencies of malignant transformation and KRAS mutations
suggested that gastric serrated adenomas might be precursors of gastric mucin-phenotype adenocarcinoma.
Here, we report the first case of serrated adenoma
of the stomach in a patient with Lynch syndrome. Lynch
syndrome is an autosomal dominant genetic condition
which has a high risk of colon cancer as well as other
cancers including endometrium, ovary, stomach, small intestine, hepatobiliary tract, upper urinary tract, brain, and

WCCR|www.wjgnet.com

skin. The increased risk for these cancers is due to inherited mutations that impair DNA mismatch repair. The
occurrence of this case of gastric serrated adenoma in a
patient with Lynch syndrome implies that this adenoma
phenotype may develop not only sporadically but also in
patients with hereditary traits.
Paradoxically, eight out of 20 cases of serrated adenoma of the stomach now in record (including present
case) have been reported from a single Institution[21,27,28].
The increased awareness of the existence of these gastric
aggressive adenomas may result in more cases being re-
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ported from other Institutions in the future.
19
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DIGESTIVE SYSTEM DISEASES

Endoscopic submucosal dissection of multiple flat adenomas
in the radiated rectum
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INTRODUCTION
Pelvic irradiation is frequently used as a definitive or adjunctive treatment for pelvic malignancy, and development of
cancer in this region is considered a late complication[1-4].
We recently experienced a case of multiple flat adenomas
and cancer in the rectum that occurred 15 years after pelvic irradiation following surgery for uterine cancer. The
borders of these adenomas could be accurately diagnosed
by magnifying chromoendoscopy, leading to their adequate excision using endoscopic submucosal dissection
(ESD). This enabled us to minimize the extent of surgical
dissection in the irradiated pelvis when removing the remaining neoplasm.
To our knowledge, there have been no similar reports
of endoscopic resection of multiple flat adenomas in the
irradiated rectum. The superficial neoplastic lesions were
described according to the Paris endoscopic classification
of superficial neoplastic lesions[5].

Abstract
We report a case of multiple flat adenomas and cancer
of the rectum that occurred 15 years after pelvic irradiation following surgery for uterine cancer. Adenoma
borders were diagnosed accurately by magnifying chromoendoscopy, leading to their adequate excision using
endoscopic submucosal dissection. This enabled minimal dissection of the irradiated pelvis that would have
otherwise been difficult. Furthermore, our approach
probably helped minimize loss of bowel function, thereby preserving the patient’s quality of life as much as
possible. Pathology of the resected specimens revealed
thickened walls of the submucosal layer vessels, indicating chronic radiation proctitis. Pelvic irradiation of
the bowel carries a high risk of causing flat adenomas
and cancer. Close and long-term surveillance may be
useful in such cases, using not only conventional colonoscopy but also chromoendoscopy with indigo carmine
dye spray and magnifying endoscopy.

CASE REPORT
A 46-year-old woman presented with bloody stools in
November 2010. She had undergone radical hysterectomy followed by pelvic irradiation (total 54 Gy) for uterine cancer 15 years earlier. There was no family history
of colorectal cancer. On physical examination, her lower
abdomen was slightly hard because of the surgical scar,

© 2014 Baishideng Publishing Group Inc. All rights reserved.

WCCR|www.wjgnet.com

577

February 8, 2014|First Edition|

Asayama N et al . Flat adenoma in radiated rectum

A

B

Figure 1 An advanced neoplasm, 35 mm in size, in the rectum. A: Colonoscopy shows an ulcerative lesion in the rectum, the biopsy of which proved to be well
differentiated adenocarcinoma; B: Chromoendoscopy with indigo carmine dye spray shows the lesion clearly.

A

B

C

E

F

G

D

Figure 2 A flat adenoma, 35 mm in size, in the anterior wall of the low rectum. A: The lesion was detected as a slight decline in vascular permeability on routine
observation; B: Although we could highlight the irregular surface by spraying indigo carmine solution, it was difficult to trace the margin of the lesion; C, D: The surface
structure of the lesion is composed mainly of IIIL pits with partially mixed IV pits on magnifying endoscopy with crystal violet staining; E: Figure A showing lesion borders without the aid of yellow lines; F: Figure B showing lesion borders without the aid of yellow lines; G: Magnifying endoscopy with crystal violet staining effectively
delineates the margin of the lesion.

bowel sound was normal, and superficial lymph nodes
were not palpable. All other physical examinations were
unremarkable. Laboratory studies, including complete
blood cell counts, serum electrolytes, blood biochemistry,
carcinoembryonic antigen, and CA19-9 were within normal limits.
Colonoscopy using a magnifying videoscope (CF H260
AZI high vision scope, Olympus, Tokyo, Japan) revealed
five lesions: a 35-mm flat adenoma in the sigmoid colon,
an advanced cancer, a 30-mm flat adenoma in the rectum
(Figure 1), and two flat adenomas (35 mm and 10 mm)
in the lower rectum. Although we could highlight the irregular surface by spraying indigo carmine solution, it was
difficult to trace the lesion margin. On magnifying endoscopy with crystal violet staining, the surface structure

WCCR|www.wjgnet.com

of the four lesions was found to be composed mainly of
IIIL and IV pits, which suggested adenomas. Magnifying chromoendoscopy helped to delineate the borders of
these lesions distinctly (Figures 2, 3). ESD was performed
for two rectal flat lesions, which minimized the extent of
dissection in the subsequent anterior resection of the rectal cancer (pT3 N0 M0) in January 2011.
Pathological examination revealed the two flat lesions
in the lower rectum to be tubular adenomas. The resected
specimens measured 52 mm × 30 mm and 18 mm × 18
mm with sufficient margins (Figure 4A, B). In the resected rectum specimen, wall-thickening of the vessels in
the submucosal and subserosal layers was evident (Figure
4C), indicating chronic radiation proctitis[6]. No recurrence was observed during follow-up.
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Figure 3 A slightly elevated adenoma, 10 mm in size, in the posterior wall
of the low rectum. A: The lesion was detected with a slight decline in vascular
permeability on routine observation; B: Although we could highlight the irregular
surface by spraying indigo carmine solution, it was not possible to determine
the area of the lesion; C: Regarding surface structure, the lesion is composed
mainly of IIIL pits with partially mixed IV pits on magnifying endoscopy with
crystal violet staining; D: Magnifying endoscopy with crystal violet staining effectively delineates the margin of the lesion; E: Figure A showing lesion borders
without the aid of yellow lines; F: Figure B showing lesion borders without the
aid of yellow lines; G: Figure C showing lesion borders without the aid of yellow
lines; H: Figure D showing lesion borders without the aid of yellow lines.

Figure 4 Resected specimens. A: A complete one-piece resection of 52 mm
× 30 mm in size with tumor-free margins was achieved; B: Complete one-piece
resection with tumor-free margins 18 mm × 18 mm; C: Microscopy of the resected specimens revealed increased vessel wall thickness in the submucosal
layer and the serous coat of the large intestine around the tumors, indicating
chronic radiation proctitis; D: A well-differentiated adenocarcinoma, 35 mm ×
18 mm, invading beyond the muscularis propriae (pT3). None of the 10 lymph
nodes retrieved were involved (pN0). Moreover, adenomatous change, which
endoscopic observation failed to detect, was found.

DISCUSSION
To our knowledge, no cases of endoscopic removal of flat
adenomas arising in the radiated rectum have been reported. The current case is particularly interesting not
only because the patient developed advanced rectal cancer 15 years after pelvic irradiation therapy, but also because she simultaneously developed multiple sizeable flat
adenomas that would have been extremely difficult to diagnose on routine colonoscopy alone. In fact, magnifying
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chromoendoscopy proved useful for accurate diagnosis,
and led to adequate resection using ESD. Chromoendos-
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copy with crystal violet is indeed time-consuming. However, magnifying chromoendoscopy enabled accurate
diagnosis of the surface structure of the lesions. Narrowband imaging (NBI) is a recent development designed to
enhance standard endoscopy with superior delineation
of mucosal surface capillaries. In the present case, we
did not estimate these lesions by using NBI. However,
the features of NBI suggest that it is more useful than
conventional colonoscopy for evaluating flat adenomas.
Pathology of the resected specimens revealed thickened
vessel walls in the submucosal layer, indicating chronic
radiation proctitis[6].
We predicted that using endoscopic mucosal resection
it would be difficult to achieve complete one-piece resection with tumor-free margins because adequate lifting of
the lesions after submucosal injection was not obtained
due to severe submucosal fibrosis after the previous radiation therapy. Therefore, we performed ESD for two flat
adenomas in the lower rectum. By adequately removing
the adenomas in the low rectum by ESD, we were able to
minimize the extent of dissection of the irradiated pelvis
which would have otherwise been difficult. Furthermore,
it is likely that this approach helped minimize the loss of
bowel function, thereby minimizing the impact on quality
of life.
Flat adenomas are generally hard to detect on routine
colonoscopy. Moreover, background radiation proctocolitis, resulting in flat lesions, makes accurate diagnosis
more difficult. In fact, the pathology of the surgically
resected specimen revealed a cancer-associated adeno-

matous component which endoscopic observation had
failed to detect (Figure 4D). It is important to bear in
mind that patients who have undergone pelvic irradiation
may be at high risk of developing flat adenomas or neoplasms in the irradiated bowel[1-4]. Close and long-term
surveillance using not only conventional colonoscopy but
also chromoendoscopy with indigo carmine dye spray
and magnifying endoscopy may therefore prove useful in
such patients.
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and its metastasis mechanism is considered to be different from previous studies. We suggest that the gastroesophageal reflux of cancer cells could be one of the
possible metastatic pathways for metastasis of esophagus from an adenocarcinoma of the stomach.
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Core tip: I believe the paper may be of particular
interest to your readers because the reason is as follows. First, there has been rarity of case reports about
esophageal metastasis from gastric cancer without any
evidence of lymphatic involvement or direct spread
from the primary lesion. Second, gastroesophageal reflux of cancer cells could be one of the possible metastatic pathways for metastasis of esophagus from an
adenocarcinoma of the stomach, and this case proves
the possibility of direct implantation of gastric adenocarcinoma cells refluxed on esophagus.
Original sources: Ki SH, Jeong S, Park IS, Lee DH, Lee
JI, Kwon KS, Kim HG, Shin YW. Esophageal mucosal metastasis from adenocarcinoma of the distal stomach. World J
Gastroenterol 2013; 19(23): 3699-3702 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i23/3699.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i23.3699

Abstract
Dissemination of gastric cancer may usually occur by
direct spread through the perigastric tissues to adjacent organ, lymphatic spread, and hematogenous
spread. We report a rare case of gastric cancer with
mucosal metastastic lesion on the upper esophagus
that was diagnosed by endoscopy and endosonography. A biopsy of the esophageal mass was performed
and the pathologic findings with immunohistochemical
stain for Mucin-5AC are proved to be identical to that
of gastric adenocarcinoma, suggesting metastasis from
main lesion of the gastric cancer. The lesion could not
be explained by lymphatic or hematogenous spread,
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INTRODUCTION
Dissemination of gastric cancer may usually occur through
one of following three pathways: (1) direct spread through
the perigastric tissues to adjacent organ; (2) lymphatic
spread; and (3) hematogenous spread[1,2].
Herein we report a rare case of gastric cancer with
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mucosal metastastic lesion on the upper esophagus that
was diagnosed by endoscopy and endosonography. The
lesion could not be explained by lymphatic or hematogenous spread, and its metastasis mechanism is considered
to be different from previous ones.

A

CASE REPORT
A 60-year-old man was admitted to our institution for
systemic chemotherapy. Fourteen months prior to the
admission, he was diagnosed with advanced gastric carcinoma on the antrum (Figure 1A). Palliative subtotal
gastrectomy was performed with gastrojejunostomy to
relieve pyloric obstruction, and the pathologic finding of
surgically resected stomach disclosed adenocarcinoma.
Follow-up abdominal computer tomography was
done a week prior to the current admission which revealed multiple hepatic metastases. The patient complained of dysphagia, and therefore endoscopy was
performed. The endoscopic examination of the upper
digestive tract showed a single, 1 cm-sized, polypoid mass
which located 26 cm below the upper incisor (Figure 1B).
Evidence of tumor recurrence in remnant stomach was
not found. A biopsy of the polypoid mass of esophagus
was performed and the pathologic findings with immunohistochemical stain for Mucin-5AC are proved to be
identical to that of gastric adenocarcinoma, suggesting
metastasis from main lesion of the gastric cancer (Figure
2). Endoscopic ultrasonography (EUS) with a miniature
probe of 20 mHz frequency revealed hypoechoic wall
thickening of upper esophagus, confined only to mucosal layer without any lymph node enlargement around
esophagus (Figure 3).
He was treated with second line of systemic chemotherapy, consisted of docetaxel and cisplatin. However
the disease progressed even after 3 cycles of the chemotherapy.

B

Figure 1 Endoscopic findings. A: Initial endoscopic finding: On the antrum,
huge ulceroinfiltrative lesion with irregular margin and uneven dirty base was
noted; B: Endoscopic findings 6 mo later: a 1 cm-sized polypoid mass was appeared at 26 cm below the upper incisor.

tion such as endoscopic submucosal dissection or esophagectomy it must have been definite that the esophageal
tumor was confined to mucosal layer. But the resection
could not be performed, considering his performance
is poor and the disease is markedly progressed. EUS is
currently the most accurate means available for tumor
staging and locoregional nodal staging[6,7]. Therefore we
could conclude that the esophageal tumor was confined
to mucosal layer using by EUS.
There has been a case report of gastric cancer with
esophageal metastasis which showed very similar finding
of esophagus in EUS[8]. The wall of the esophagus at the
level of the polypoid lesion was hypo-echoic and thick
due to thickened mucosa. In this case total gastrectomy
and esophagectomy was performed and the esophageal
polypoid lesion was proved to be adenocarcinoma, identical to the primary gastric cancer. In this case report the
author speculated that esophageal implantation metastasis
from the gastric adenocarcinoma might have taken place
by the gastro-esophageal reflux since gastro-esophageal
reflux has been documented in various numbers of patients after distal gastrectomy.
Symptoms of gastroesophageal reflux disease have
been previously reported to occur in about 30% of
patients undergoing distal gastrectomy with Billoth I
reconstruction[9]. Distal gastrectomy with Billoth I reconstruction causes two anatomical changes which promote
gastroesophageal reflux; the presence of abnormal find-

DISCUSSION
Intramural spread of upper gastrointestinal tract tumors
usually occurs via abundant lymphatic channels within the
submucosal and subserosal layers of the gastric channel
and prominent submucosal lymphatic plexus in esophagus. Regardless of the histologic type of the tumor, the
tumor is able to infiltrate into submucosal or subserosal
layer and spread to adjacent organ via lymphatic communication between stomach and esophagus[3-5]. It is
considered that esophageal metastasis from the gastric
cancers would also be seen as submucosal tumor in gross
appearance since it shares same lymphatic channel. In our
patient, follow-up endoscopy revealed polypoid mass in
upper esophagus instead of appearance of submucosal
tumor. EUS of the esophagus performed for assessment
of the infiltration depth of the metastatic tumor evidently showed that the tumor was confined to mucosal layer
and there was no disruption of muscularis mucosa or enlarged lymph nodes. If there was a pathologic confirma-
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Figure 2 Light microscopic findings. Specimens of stomach (A) and esophagus (B) revealed chains and irregular clusters of tumor cells floating freely in mucous
lakes with scattered signet-ring cells [hematoxylin and eosin (HE), × 200]. Mucin-5AC (HE, × 400) is positive in the intracytoplasmic mucin of signet-ring cells of both
stomach (C) and esophagus (D) in immunohistochemical staining.

tumor cells. All patients had gastric cancer from cardia
with lymphatic invasion. The distance from the primary
tumor of the metastases was 20-50 mm. The metastases
were appeared as multiple small submucosal tumors with
intact mucosa in some patients. Most of these metastases
would have been mediated by lymphatic channels between stomach and esophagus but few could have been
done by direct implantation of tumor cells.
In our case, previous multiple hepatic metastases can
arouse another possible mechanism of esophageal metastasis, but the esophageal lesion could not be explained
by lymphatic or hematogenous spread, and its metastasis
mechanism is considered to be different from previous
studies.
In hematogenous or lymphatic spread, the esophageal metastasis involves submucosa and usually present
as multiple masses, but in our case, esophageal metastasis was single solitary mass and was confined only to
mucosal layer without any lymph node enlargement
around esophagus. Most intramural esophageal metastases from gastric cancer originate from gastric cardia via
lymphatic channels. But in our case, gastric cancer had
occurred from antrum that was not close to esophagus
and esophageal tumor was located at mid esophagus, far
from stomach. It was difficult to metastasize from gastric
antrum to mid esophagus without adjacent invasion if it
metastasized via lymphatic channels.
We confirmed that the esophageal mass was metastasized from gastric cancer by pathology using immuno-

Figure 3 Endoscopic ultrasonographic finding. Hypoechoic wall thickening
of esophagus (arrow) was confined to mucosal layer.

ings in the cardia affected by the enlarged angle of Hiss
and the high positioning of the remnant stomach in the
supine position[9]. This patient underwent palliative subtotal gastrectomy and it is most likely that he had at least
gastroesophageal reflux due to the anatomical alterations
after surgery and it could have affected the direct implantation of gastric cancer cells on the esophagus.
According to previous study in adenocarcinoma of
gastric cancer six patients among a total of 143 patients
were verified to have intramural esophageal metastasis[10].
Most of these metastases would have been mediated
by lymphatic channels between stomach and esophagus
but few could have been done by direct implantation of
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histochemical stain. We suggest that the gastroesophageal reflux of cancer cells could be one of the possible
metastatic pathways for metastasis of esophagus from an
adenocarcinoma of the stomach.
There has been rarity of case reports about esophageal metastasis from gastric cancer without any evidence
of lymphatic involvement or direct spread from the primary lesion.
We suggest that the gastroesophageal reflux of cancer
cells could be one of the possible metastatic pathways
for metastasis of esophagus from an adenocarcinoma of
the stomach, and this case proves the possibility of direct
implantation of gastric adenocarcinoma cells refluxed on
esophagus.
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DIGESTIVE SYSTEM DISEASES

Gastric hyperplastic polyps causing upper gastrointestinal
hemorrhage in a young adult
Brian J Secemsky, Kenika R Robinson, Kumar Krishnan, Kristina A Matkowskyj, Barbara H Jung
repair. The patient presented to Northwestern Memorial Hospital in July 2011. The polyps were resected by
clip-assisted snare polypectomy. Histopathologic assessment of the resected polyps demonstrated multiple, nonulcerative hyperplastic polyps measuring 1.3-1.8 cm
in size, without evidence of dysplasia or malignancy. This
case describes a young adult patient with multiple, large
gastric polyps causing overt gastrointestinal bleeding.
This is a rare presentation in a young individual, as these
polyps are typically identified in patients older than 60
years of age and less commonly, pediatric populations.
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Key words: Gastrointestinal hemorrhage; Hyperplastic
polyps; Endoscopy; Polyp; Therapeutic endoscopy
Core tip: While uncommon, gastric hyperplastic polyps
may be the source of overt upper gastrointestinal hemorrhage in young individuals and must be included in
the differential of such symptoms.
Original sources: Secemsky BJ, Robinson KR, Krishnan K,
Matkowskyj KA, Jung BH. Gastric hyperplastic polyps causing upper gastrointestinal hemorrhage in a young adult. World J
Clin Cases 2013; 1(1): 25-27 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i1/25.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i1.25

Abstract
Here, we report a case of a young man who presented
with a significant upper gastrointestinal bleed treated
by endoscopic removal of multiple hyperplastic polyps.
Gastric hyperplastic polyps are a relatively uncommon
cause of overt gastrointestinal bleeding. While most hyperplastic gastric polyps are asymptomatic, they may
present with abdominal pain, iron deficiency anemia
or gastric outlet obstruction. These polyps are associated with conditions such as Helicobacter pylori gastritis
and atrophic autoimmune gastritis, which predispose
the epithelium to chronic inflammation and epithelial
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INTRODUCTION
Hyperplastic gastric polyps are epithelial proliferations
that primarily occur in the antrum of the stomach. On
endoscopy, these polyps appear as smooth, dome-shaped
lesions. Larger lesions tend to become lobulated and pedunculated, with frequent erosion of the surface epithelium. Histologically, hyperplastic polyps consist of elongated, dilated and distorted gastric foveolar epithelium
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Figure 1 Endoscopic and microscopic evaluation of multiple gastric polyps. A: Endoscopic images demonstrate 5 pedunculated polyps ranging in size from
1.0-1.8 cm clustered in the body of the stomach; B: These polyps were removed using clip-assisted snare polypectomy; C: Microscopic evaluation of one of these
polyp reveal a pedunculated lesion with hyperplastic and dilated foveolar glands (HE stain, 10 × magnification); D: At higher magnification, there is increased inflammation in the lamina propria with a small collection of foamy histiocytes (HE stain, 200 × magnification).

and can be associated with local edema and rarely foamy
histiocytes[1-4].
While most hyperplastic gastric polyps are asymptomatic, they may present with abdominal pain, iron
deficiency anemia or gastric outlet obstruction[3-6]. These
polyps are associated with conditions such as a Helicobacter
pylori (H. pylori) and atrophic autoimmune gastritis, which
predispose the epithelium to chronic inflammation and
epithelial repair.

DISCUSSION
Non-neoplastic gastric polyps are benign epithelial proliferations that often require no intervention. However,
these polyps may be symptomatic or can grossly mimic
malignant tumors[7]. In these clinical scenarios, such polyps are commonly removed via endoscopy. Non-neoplastic gastric polyps can be solitary or numerous in number,
and are rarely associated with a number of genetic conditions including Peutz-Jeghers Syndrome, Familial Juvenile
Polyposis, and Cronkhite-Canada Syndrome[1,7]. These
polyps are usually asymptomatic and thus go undiscovered in the majority of the population. However, the
prevalence of gastric polyps ranges as low as 0.5% to 7%
in patients undergoing routine endoscopy[5,8].
Once found to be the most prevalent type of polyp
in the stomach, hyperplastic polyps are now increasingly
uncommon due to the eradication of H. pylori and resulting decrease in non-atrophic gastritis in industrialized nations[2-5]. In one large-scale study reviewing over 100 000
endoscopies conducted between 2007-2008, hyperplastic
polyps made up only 17% of all discovered gastric polyps[5]. Fundic gland polyps, characterized as small, sessile gastric lesions associated with antacid use, are now
thought to be the most prevalent gastric polyp[5,9-11].
This case describes a young adult patient with multiple, large gastric polyps causing overt gastrointestinal
bleeding. This is a rare presentation in a young individual,
as these polyps are typically identified in patients older

CASE REPORT
A 32-year-old male with a personal history of colonic adenoma and a family history of colon polyps presented with
a 3-d history of hematemesis and melena. Initial laboratory
evaluation was notable for a hemoglobin drop from 14 to
9.6 g/L. He underwent an upper endoscopy that revealed
five large (> 1 cm in diameter), highly vascular, pedunculated polyps localized at the greater curvature. The remainder of the stomach was normal. The polyps were resected
by clip-assisted snare polypectomy. Histopathologic assessment of the resected polyps demonstrated non-ulcerative
hyperplastic polyps measuring 1.3-1.8 cm in size, without
evidence of dysplasia or malignancy (Figure 1). Biopsies
did not reveal H. pylori or atrophic autoimmune gastritis.
No further bleeding occurred during a 6-mo follow-up
period. Repeat endoscopy 1 mo after admission revealed
two additional hyperplastic polyps at the previous site,
which were again removed.
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than 60 years of age and less commonly, pediatric populations. Furthermore, outside of the setting of anticoagulation or antiplatelet therapy, gastric polyps are typically
associated with occult, rather than overt gastrointestinal
bleeding[1-3,5].
In contrast to normal or hyperplastic mucosa, molecular evaluation of hyperplastic polyps have demonstrated
rare cases of p53 protein overexpression and neoplastic
features such as dysplasia and carcinoma. Polyps with
neoplastic foci have also shown increases in Ki-67 labeling
indices, demonstrating an increase in proliferative activity[5]. These observations are suggestive of a dysplasiacarcinoma sequence in the malignant transformation of
hyperplastic polyps and argue for a complete eradication
of such lesions[1,6,11,12].
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Key words: Amoebiasis; Entamoeba histolytica ; Colon
perforation; Surgical treatment
Core tip: This case shows how important it is that
medicine providers expected rare diseases from other
regions from the globalised world. The clinical signs of
this patient have been wrongly interpreted. Itself the
operation was not targeted. The histopathological examination of resected intestine had a surprising result,
but not the source of the clinical signs. Only the use of
the polymerase change reaction (PCR) identified the
causal link between the clinical signs and the trigger. So
the PCR should be the central feature in the diagnostic
of unclear or undefined clinical signs.
Original sources: Redaèlli M, Mahmoohdzad J, Lang R,
Schencking M. Globalised world, globalised diseases: A case report on an amoebiasis-associated colon perforation. World J Clin
Cases 2013; 1(2): 588-81 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i2/588.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i2.588

Abstract
In 2010 the World Health Organisation estimated the
number of infections with Entamoeba histolytica at
about 50 million cases including 100000 fatal courses.
In most cases this infection is a subclinical event with
few or none symptoms noticeable for the patient.
Courses of this disease and incidence of this parasite
in industrialised nations are not yet fully investigated.
Our case reports about a 68-year-old male patient from
Turkey who lives for more than 30 years in Germany
and had not been abroad during the past 2 years. Resistant asymptomatic amoebic dormant bodies caused
an emergency-laparoscopy and revealed the seldom
complication of a colon perforation. In the age of globalisation all providers in the health care systems are
urged to acquaint themselves also with non-typical syndromes for the countries they work in order to reduce
preventable morbidity respectively mortality rates.

WCCR|www.wjgnet.com

INTRODUCTION
Infection with Entamoeba histolytica (E. histolytica) usually occurs by ingestion of contaminated water, unwashed fruits
or vegetables. Faecal-oral transmission has also been described. An amoebiasis with bloody, mucousy stools with
a frequency up to 40-50/d can result with intestinal pain,
spasms and high fever[1].
As a resistant dormant body the amoebas can develop
cysts and remain asymptomatic in the colon for years.
For yet unknown reasons it can amount to a mutation of
the amoebas’ DNA leading to a change of the enzymatic
pattern[2,3]. These enzymes may allow penetration of the
amoeba into the intestinal mucous membrane sometimes
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with fatal outcome. A possible intestinal finding is a perforation of the colon. Furthermore dissemination of amoebas to other organ-systems is possible due to the entrance
of amoebas into the bloodstream. Most frequently liver
and heart as well as the central nervous system and the
urinary system are affected[4,5].
Perforation of the colon as a result of an amoebic
colitis is a seldom complication but typically carries a high
morbidity and mortality[6-8]. On the European continent the
incidence of this illness is extremely rare, yet the increasing
globalisation of trade and services as well as migration result
also in a globalisation of infectious diseases and therefore an
increasing number of amoebic colitis in Europe.
The worldwide relevance of infections with E. histolytica
can be evaluated by the numbers estimated by the World
Health Organisation of yearly 50 million with about
100000 fatal courses.

Figure 1 A right hemicolectomy with a R0-resection.

Following a median laparotomy the full extent of the
patient’s findings became evident: a massive necrotising
inflammation of the hemicolon including perforation,
plus a “wooden phlegmon” of the mesocolon reaching
up to the retroperitoneum. Because of suspected sarcoma of the mesocolon, a right hemicolectomy with a
R0-resection was performed accomplished after extensive
mobilisation of the right colon and the colon transversum (Figure 1). This procedure was followed by an ileotransversotomy, an end-to-end anastomosis with Vicrylsingle button suture seromuscular, extra mucous and in a
single row.
Initial histopathological examination of formalin
fixed colon dissection samples showed the characteristics
of a low malignant Non-Hodgkin-lymphoma. Following
further pathological examination could ascertain that the
perforation was caused by a severe amoebic colitis followed by a granulomatous inflammation of the mesocolon. A diagnosis of malignant lymphoma was ruled out.

CASE REPORT
Medical history and non-invasive diagnostic testing
A 65-year-old Turkish man presented to the emergency
department with spasmodic abdominal pain that had increased over several days and was therefore hospitalized.
At the time of admission his body mass index was 33.6
(height: 185 cm, weight: 115 kg). He had been living in
Germany for 30 years and had not travelled to any other
country during the past 2 years. The patient did not suffer from diarrhoea or fever and had no pre-existing conditions. There were no visits to the general practitioner
during the past 6 mo.
Physical examination revealed the patient’s general
condition to be compromised with diffuse pain located
throughout the abdomen and described as pressure.
There were also peritoneal signs and muscular rigidity.
The point of maximum tenderness was located in the
right lower quadrant and midline. Peristalsis was reduced
significantly; the rectal examination was without pathological findings.
The complete blood count was significant for leucocytosis (11000/L), the C-reactive protein was within the
normal range with 0.7 mg/dL, and all other routine laboratory parameters were also without pathological findings.
Abdominal sonography revealed a narrow perihepatical margin of fluid. Abdominal X-rays in two planes did
not show signs of free air or any typical findings of an ileus with the right colon stool-filled. Because of the clinical situation it was decided to utilize invasive diagnostics
and invasive therapy if necessary.

Postoperative course
The amoebic colitis was treated with metronidazole followed by paromomycin resulting in successful eradication
of the amoebae. In addition methicillin resistant Staphylococcus aureus was cultured from intraoperative specimens. The patient was placed in contact isolation after
the surgical intervention and provided with rehabilitation
services. Repeated stool samples during the patient’s stay
in hospital were all negative for amoebic infection.
During the postoperative course the patient developed an infection of the laparotomy wound accompanied
by symptoms of an ileus and had to undergo another
laparotomy on the 5th postoperative day. This surgery
revealed an abdominal wall abscess without intra-abdominal findings. The subsequent postoperative course was
uncomplicated. After 63 d of stay in hospital the patient
could be discharged fit and healthy.

Invasive diagnostic testing and therapeutic procedure
An emergency-laparoscopy was carried out on the day of
the admission because of suspected perforated appendicitis. The intraoperative findings included a long-segment,
covered perforation of the coecum and the right hemicolon accompanied by a 2 quadrant-peritonitis. Because of
the seriousness of the intraoperative findings a switch to
an open laparotomy became necessary.
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DISCUSSION
The mechanism of infection in this case is not apparent. With amoebic infections being very uncommon in
Germany one can speculate that the patient’s occupation
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a sufficient contribution to the causality amoebic infection
and colitis.
In the age of globalisation all providers in the health
care systems are urged to acquaint themselves also with
non-typical syndromes for the countries they work in order to reduce preventable morbidity respectively mortality rates.
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tive day 8 and was discharged on the 10 postoperative day without complications. In this report, we
demonstrate that the gastric remnant may be used for
reconstruction in patients with esophageal cancer as a
substitute organ after distal gastrectomy.
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Core tip: Gastric remnant is very rarely used for reconstruction in esophageal cancer surgery because of the
risk of anastomotic leakage resulting from insufficient
blood flow. We present a case of esophageal cancer
using gastric remnant for esophageal substitution after distal gastrectomy in a 57-year-old man, who was
successfully treated with esophagectomy and remnant stomach reconstruction without micro-vascular
anastomosis. The gastric remnant may be used for
reconstruction in patients with esophageal cancer as
a substitute organ after distal gastrectomy, with rapid
recovery of bowel function and shorter hospital stay.

Abstract
The number of patients developing esophageal cancer
after gastrectomy has increased. However, gastric remnant is very rarely used for reconstruction in esophageal cancer surgery because of the risk of anastomotic
leakage resulting from insufficient blood flow. We present a case of esophageal cancer using gastric remnant
for esophageal substitution after distal gastrectomy
in a 57-year-old man who presented with a 1-month
history of mild dysphagia and a background history
of alcohol abuse. Gastroscopy showed a 1.2 cm × 1.0
cm bulge tumor of the lower third esophagus with the
upper margin located 39 cm from the dental arcade.
Computed tomography of the chest showed lower
third esophageal wall thickening. The patient underwent en bloc radical esophagectomy with a two-field
lymph node dissection of the upper abdomen and mediastinum via a left-sided posterolateral thoracotomy
through the seventh intercostal space. The upper end
of the esophagus was resected 5 cm above the tumor.
The gastric remnant was used for reconstruction of the
esophago-gastrostomy and placed in the left thoracic
cavity. The patient started a liquid diet on postopera-
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INTRODUCTION
The number of patients developing esophageal cancer
after gastrectomy has increased. Reconstruction is a
challenge in esophageal cancer surgery when a previous
subtotal gastric resection has been performed. In general,
there has been a tendency to select the colon or jejunum
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Figure 1 Barium esophagography. Esophagography shows a type 1 tumor,
1.5 cm in length, in the lower thoracic esophagus (arrow).

Figure 3 Upper gastrointestinal endoscopy shows a tumor 39 cm from
the incisor, the anterior wall of the esophagus has a lip bulge about 1.2
cm × 1.0 cm.

tomography of the chest showed thickening of the lower
third of the esophageal wall (Figure 2). Gastroscopy
confirmed a 1.2 cm × 1.0 cm bulge tumor in the lower
third of the esophagus with the upper margin located 39
cm from the dental arcade (Figure 3). The lesion did not
stain with Lugol’s solution. Pathological examination of
the biopsy specimen revealed squamous cell carcinoma.
Exclusion of cerebral, abdominal, skeletal, lymph node
and other distal metastases (M0) was accomplished using
[18F]-fluoro-2-deoxy-D-glucose positron emission tomography, and distant metastases to other organs were not
found.
Prior to surgery, the complete colon was examined by
endoscopy, and the bowel was prepared by mechanical
cleansing. The patient underwent en bloc radical esophagectomy via a left-sided posterolateral thoracotomy
through the 7th intercostal space, with a two-field lymph
node dissection in the upper abdomen and mediastinum.
The upper end of the esophagus was resected 5 cm
above the tumor, and the left gastric artery and short gastric artery were then divided. The remnant stomach was
freed up to the gastro-esophageal junction, and appeared
rosy with adequate bloody supply probably due to the efferent jejunal flap with its wide gastrojejunal anastomosis
(Figure 4). We decided to preserve the remnant stomach
for reconstruction. The jejunum was freed from surrounding tissues. A gastric tube was extended far enough
to reach the proximal esophagus. An esophagogastric
anastomosis was performed mechanically under the level
of the left inferior pulmonary vein using a circular stapler
by an anterior gastrotomy to the high point of the fundus
of the gastric remnant. The gastric remnant was placed in
the left thoracic cavity. A micro-vascular anastomosis was
not performed. Enteral nutrition therapy was via a jejunal
stoma. The operative time was 266 min and the estimated
blood loss was 435 mL.
Histologically, the tumor was diagnosed as a highly differentiated squamous cell carcinoma with tumor-free margins (Figure 5), and metastases in the abdomen and mediastinum lymph node were not found. The pathological
stage was pT2N0M0; stageⅠb, according to the 7th edition
of the UICC-TNM Classification of Malignant Tumors[3].

Figure 2 Thoracic computed tomography shows a tumor 1 cm in diameter
(arrow).

for substitution of the gastric tube, in order to avoid
anastomotic leakage resulting from insufficient blood
flow, which requires complicated operative procedures
and leads to higher operative morbidity and mortality[1,2].
Herein, we report a patient with esophageal cancer and
previous distal gastrectomy, who was successfully treated
with esophagectomy and remnant stomach reconstruction without micro-vascular anastomosis.

CASE REPORT
A 57-year-old man had undergone distal gastrectomy
with lymph node dissection 7 years previously for gastric cancer with a Billroth Ⅱ anastomosis, pathologically diagnosed as highly differentiated adenocarcinoma,
pT2N0M0; stage Ⅰb, according to the 7th edition of the
UICC-TNM Classification of Malignant Tumors[3]. He
was admitted to our hospital with a history of mild dysphagia with solids only for one month. His medical history was notable for alcohol abuse. Physical examination of
the chest and abdomen revealed no abnormal findings.
Barium esophagography revealed an approximately 1 cm
arc filling defect in 1/3 of the lower esophagus with local
mucosal damage and wall stiffness. The size of the gastric remnant was measured before surgery with contrast
barium esophagography X-ray and was found to be 10
cm in length at the lesser curvature (Figure 1). Computed
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Figure 5 The tumor was diagnosed as highly differentiated squamous cell
carcinoma.

Figure 4 Esophagus is anastomosed to the remnant stomach. During
surgery, after cutting the left, right and short gastric vessels, the remnant stomach relies on the blood supply of the anastomotic stoma alone and is still rosy.
Circle: Jejunum-stomach anastomotic stoma; Triangle: Esophagus-remnant
stomach anastomotic stoma.

Figure 6 Barium esophagography on the 7th postoperative day. Esophagography shows that barium passes smoothly through the anastomotic stoma,
without leakage. Square: Anastomotic stoma; Triangle: Afferent loop of jejunum;
Circle: Efferent loop of jejunum.

The postoperative course was uneventful, with no
complications resulting from insufficient blood supply.
The integrity of the anastomosis of the esophago-gastrostomy was confirmed by water soluble contrast radiography on postoperative day 7, with no signs of leakage
or stricture (Figure 6). The patient started a liquid diet the
following day and was discharged on the 10th postoperative day without complications. On follow-up at 6 mo
after surgery, the patient was alive with no evidence of
recurrence. He had improved food intake; mainly managing a solid diet with an average intake per meal of approximately 450 mL. Barium esophagography confirmed
the absence of stricture, with efficient emptying of the
remnant stomach.

invasive procedures and additional anastomosis, which
increase the incidence of postoperative complications[5].
Increased blood loss was observed when resolving adhesions in the upper abdominal cavity caused by gastrectomy. When using the remnant stomach, the procedure is
easier, and the aims are to minimize surgical insults and
to maximize the patient’s quality of life. A reduction in
the number of surgical maneuvers below the transverse
colon and fewer bowel anastomoses represent real advantages[6]. In addition, use of the gastric remnant for reconstruction may offer substantial advantages to the elderly
population in terms of fewer cardiac and pulmonary
complications, rapid recovery of bowel function, shorter
hospital stay, and a faster return to physical activities.
A remnant stomach can last for more than five years
before the diagnosis of esophageal cancer. Establishment
of the collateral circulation is important for healing of
the anastomotic stoma. The blood supply of the remnant
stomach may be maintained by the reconstituted microvascular supply from the widely anastomosed jejunal loop
or vascular adaptation of the stomach and anastomotic
site[6], which may enhance perfusion of the gastric tube at
the time of anastomosis and thus decrease anastomotic
complications after esophagogastrectomy. Reavis demonstrated that gastrointestinal anastomoses were associated

DISCUSSION
It was first reported in 1970 that a high incidence of gastrectomy (8.7%) was found in patients with esophageal
cancer. Although surgical resection is the standard treatment for esophageal cancer after subtotal gastrectomy,
the optimal management of this disease, including the
surgical approach and the conduit for reconstruction, remains controversial. For patients with esophageal cancer
and a history of gastrectomy, the esophagus is frequently
reconstructed using colon interposition with a vascular
pedicle[4]. The disadvantages of colon interposition include a long operative time for colon mobilization, highly

WCCR|www.wjgnet.com

593

February 8, 2014|First Edition|

Xie SP et al . Esophageal reconstruction with remnant stomach
Figure 7 Scheme of the resection area of the gastric remnant and the esophagus (pre-operative),
and reconstruction of the organs (post-operative).

Esophagus-remnant stomach
anastomotic stoma

Cardia

Remnant stomach-jejunum
anastomotic stoma

Diaphragm
Efferent loop of jejunum

Afferent loop of jejunum
End-to-side anastomosis
Patients with short afferent loop of jejunum

Patients with long afferent loop of jejunum

with both vasodilation and angiogenesis and resulted in
increased blood flow to the gastric fundus prior to esophagogastric anastomosis in animals, which translated into
a decrease in anastomotic dehiscence[7]. In our case, wide
gastrojejunal anastomosis was seen in this operation. During surgery, 30 min after the left, right and short gastric
vessels were cut, the remnant stomach was still rosy (Figure
5). We think that this wide anastomosis maintained the
blood supply in the remnant stomach by reconstituting
the intramural network. No complications occurred during the postoperative period, and barium esophagography
on the 7th postoperative day showed that barium passed
smoothly through the anastomotic stoma, without leakage. Preoperative bowel preparation should be conducted
in such patients. If a poor blood supply in the remnant
stomach is seen during surgery, then colon interposition
should be used to replace esophageal surgery.
If the remnant stomach can not be lifted to the thorax to perform tension-free anastomosis with the esophagus during esophagectomy, the length of the afferent
loop of the jejunum should be observed, if the afferent
loop is short, it should be cut at the anastomotic stoma
and an end-to-side anastomosis with the efferent loop of
the distal jejunum should be performed; if the afferent
loop is long, a side-to-side anastomosis should be performed 10-15 cm from the afferent and efferent loops,
thus increasing the lifting height of the remnant stomach
and jejunal loop (Figure 7).
We report a patient with esophageal cancer and previous distal gastrectomy who was successfully treated with
esophagectomy and remnant stomach reconstruction
without micro-vascular anastomosis. It is important to
select an appropriate operative method for patients with
esophageal cancer after distal gastrectomy, and its loca-

tion and stage must be determined. The remainder of the
stomach can be used as an esophageal substitute depending on the curability of the esophageal cancer and the
blood supply, which allows rapid recovery of bowel function and shorter hospital stay.
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be treated by antibiotics and percutaneous drain. Abscess deep in the pelvis pose a unique problem because numerous intervening structures create obstacles
to safe percutaneous access. Transvaginal drain of pelvic abscess could be an useful alternative, when percutaneous approach is not feasible.

Abstract

INTRODUCTION

Original sources: Milone M, Sosa Fernandez ME, Venetucci P,
Maietta P, Sosa Fernandez LM, Taffuri C, Milone F. A vaginal
drain of a pelvic abscess due to colonic diverticulitis. World J Clin
Cases 2013; 1(2): 82-83 Available from: URL: http://www.wjgnet.
com/2307-8960/full/v1/i2/82.htm DOI: http://dx.doi.org/10.12998/
wjcc.v1.i2.82

Although well recognized for tubo-ovarian abscesses[1,2],
we report, in our best knowledge, the first case of a vaginal drain of a pelvic abscess due to colonic diverticulitis.

Although well recognized for tubo-ovarian abscesses, we
report, in our best knowledge, the first case of a vaginal
drain of a pelvic abscess due to colonic diverticulitis. A
78-year-old patient presented with abdominal and pelvic
pain, fever (39.3 ℃) and an elevated white blood cell
count (18500/mL). After abdominopelvic computed tomography the patient was presumed to have a pelvic abscess, which developed as a complication of the sigmoid
diverticulitis. Due to the numerous intervening structures
that create obstacles to safe percutaneous access, we
planned a trans-vaginal drain. A rapid recovery was obtained within 2 d from the procedure and, at present, the
follow-up was uneventful after 18 mo. We believe that
transvaginal drain of pelvic abscess could be a useful alternative, when percutaneous approach is not feasible.

CASE REPORT
A 78-year-old patient presented with abdominal and pelvic
pain. Physical examination demonstrated fever (39.3 ℃)
and mild tachycardia (120/min) with bilateral lower abdominal quadrant tenderness. Blood analysis revealed an
elevated white blood cell count (18500/mL). The abdominopelvic computed tomography scan revealed a left sided
collection with a prominent air-fluid level suggesting pelvic abscess, measuring 8 cm × 6 cm, close to the vagina.
Multiple diverticula were identified and the sigmoid colon
was lying around the collection with its borders that could
not be distinguished from the abscess. The mesentery of
the sigmoid colon was also found to be thickened due to
inflammation (Figure 1).
The patient was presumed to have a pelvic abscess,
which developed as a complication of the sigmoid di-

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Vaginal; Drain; Diverticulitis; Pelvic abscess;
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Core tip: Large diverticular abscesses (> 3 cm) should
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nal US every 3 mo. At present the follow-up was uneventful after 18 mo.

A

DISCUSSION
Large diverticular abscesses (> 3 cm) should be treated
by antibiotics and percutaneous drain. Percutaneous drain
is the standard therapy in the absence of indications for
immediate surgery[3]. However, abscess deep in the pelvis
pose a unique problem because numerous intervening
structures create obstacles for safe percutaneous access.
These include pelvic bones, bowel, bladder, iliac vessels,
and female reproductive organs. Alternative approaches
to deep pelvic abscess include transvaginal, transrectal,
transperineal and transgluteal punctures[4,5]. Transvaginal
drainage has been described in several reports[1,2], but
there has been no previous documentation of a vaginal
drain of a pelvic abscess due to colonic diverticulitis.
In this case, rapid recovery was obtained with longterm disease-free survival, which is encouraging for its
future use as an alternative drain of abscess due to diverticulitis.
Although further prospective studies evaluating the
clinical usefulness of transvaginal drain of pelvic abscesses due to colonic diverticulitis are needed to give a
definitive conclusion, we believe that transvaginal drain
of pelvic abscess could be a useful alternative, when percutaneous approach is not feasible.

B

Figure 1 Abdominopelvic computed tomography. A: Before the procedure;
B: After the procedure.

verticulitis, and, according to guidelines, we planned the
drainage of the lesion[3]. However, due to the numerous
intervening structures that create obstacles to safe percutaneous access, we planned a trans-vaginal drain.
The endovaginal ultrasound sonography (US) examination was performed using an end-fire endovaginal US
probe with an attached needle guide. A puncture needle
was introduced into the fluid collection under continuous
US guidance and fluid from the cavity was aspirated with a
syringe. A guidewire was introduced into the cavity via the
puncture needle. Then a self-retaing pigtail catheter with
a string lock was introduced over the guide wire into the
cavity (Seldinger technique). The catheter was left in situ
and irrigated three times per day.
A rapid recovery (normal temperature and leukocyte levels) was obtained within 2 d from the procedure (Figure 1).
The catheter was removed after 2 wk, when the spontaneous output was clear and was less than 10 mL per day.
The short-term follow-up consisted of outpatient visits 7 to 10 d and 3 to 4 wk after operation. For long-term
follow-up, a visit was scheduled and included an endovagi-
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Core tip: We describe a clinical case with a review of
relevant literature of the rare syndrome black esophagus, also known as acute esophageal necrosis or Gurvits syndrome. It concerns a case of a perforated black
esophagus treated with video assisted thoracoscopic
surgery (VATS). To our knowledge, this is the first case
published of early VATS used in a case of perforated
black esophagus.
Original sources: Groenveld RL, Bijlsma A, Steenvoorde P,
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Available from: URL: http://www.wjgnet.com/1948-9366/full/
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Abstract
A case of a perforated black esophagus treated with
minimal invasive surgery is presented. A 68-year-old
women underwent a right-sided hemihepatectomy and
radio frequency ablation of two metastasis in the left
liver lobe. Previous history revealed a hemicolectomy
for an obstructive colon carcinoma with post-operative
chemotherapy. Postoperatively she developed severe
dyspnea due to a perforation of the esophagus with
leakage to the pleural space. Video-assisted thoracoscopic surgery (VATS) to adequately drain the perforation was performed. Gastroscopy revealed a perforated
black esophagus. The black esophagus, acute esophageal necrosis or Gurvits syndrome is a rare entity with
an unknown aetiology which is likely to be multifactorial. The estimated mortality rate is high. To our knowledge, this is the first case published of early VATS used
in a case of perforated black esophagus.

INTRODUCTION
The black esophagus, also known as acute esophageal
necrosis or Gurvits syndrome, is a rare clinical syndrome
with an unknown pathophysiology, though likely to be
multifactorial[1]. There are numerous risk factors[2]. Coffeeground emesis, hematemesis and melena can be presenting symptoms of black esophagus[2,3]. Though the diagnosis is confirmed with gastroscopy where the esophagus is
circumferentially black, differential diagnosis consists of
malignant melanoma, acanthosis nigricans, pseudomelanosis, melanosis, pseudomembranous esophagitis, infections and ingestion of corrosives[2,4-10]. Mortality and morbidity of the black esophagus is high and therapy includes
adequate treatment of underlying illness, systemic fluid
resuscitation, intravenous proton pump inhibitors or histamine receptor blocker, total parenteral nutrition and nilper-os[2]. Surgery is reserved for patients with a perforated
esophagus resulting in mediastinitis or abscess formation[1]. We present a case of a black perforated esophagus
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Figure 1 Computed tomography-thorax scan with contrast given via the nasogastric feeding tube. A: A coronal coupe where the esophagus is seen to the left
of the vertebral column and the perforation lights up two thirds of the esophagus with leakage of contrast into the pleural space; B and C: Transversal coupes of the
thorax with contrast leakage via the esophagus into the pleural space; D and E: A circumferentially black-appearing esophagus at endoscopy.

treated with early video assisted thoracoscopic surgery.

the nasogastric-tube.
Laboratory investigation of the pleural fluid showed
elevated amylase levels (3312 U/L). Suspicion of an
esophageal perforation was high, given the elevated
pleural-amylase and the result of the CT-scan. This was
confirmed with gastroscopy. At 32 cm from the teeth, a
perforation was seen. Moreover, the gastroscopy revealed
a circumferentially black-appearing esophagus (Figure 1D
and E), with an abrupt stop of the abnormal-appearing
mucosa at the gastroesophageal junction.
Stenting was considered, but because the friable
mucosa and the proven perforation a right-sided video
assisted thoracoscopic surgery (VATS) procedure (video
assisted thoracoscopy) was performed, in order to adequately drain the pneumomediastinum, placing an intrathoracic flushing-system-drain near the perforation.
Of note, perioperatively the esophagus appeared normal
from the outside, suggesting that there was no transmural
necrosis of the esophagus.
The patient was treated postoperatively with broadspectrum antibiotics. Serological tests of immunodeficiency-, herpes- and cytomegalovirus were negative.
Twenty three days after initial diagnosis, the esophageal mucosa appeared normal on a repeat gastroscopy
and the perforation had healed. The patient was discharged from the ICU in good condition. In the further
post-operative course to date , two years post surgey, the
patient needs monthly gastroscopy for esophageal dilatation because of strictures.

CASE REPORT
A 68 year-old woman was treated 6 mo prior to the current admission for adenocarcinoma of the descending
colon. During this admission the patient underwent a
left-sided hemicolectomy in an acute setting due to an
obstructive ileus. In the post-operative setting the patient
received adjuvant chemotherapy (two cycles of capox/
bevacuzimab and one cycle of capox) because of liver
metastasis. Despite chemotherapy the size, but not the
number, of liver metastasis progressed in segments two,
three, seven and eight.
It was decided to perform a right hemihepatectomy,
and radio frequency ablation of two metastasis in the left
liver lobe. In the same setting a cholecystectomy was performed. A nasogastric tube was inserted non-traumatically
for post-operative feeding.
On the fourth postoperative day the patient developed severe dyspnea, based on a left sided tension pneumothorax, for which a chest tube was inserted. She was
admitted to the ICU for mechanical ventilation due to
persisting dyspnea, later complicated with severe sepsis
and multi-organ failure, treated with fluid resuscitation,
vasopressive medication and haemodialysis.
Subsequent computed tomography (CT-scan) of
the chest revealed a pneumomediastinum and leakage
of contrast given via the nasogastric feeding tube in the
pleural space (Figure 1A-C), with adequate positioning of
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abcesses, perforation or death, with an estimated mortality
rate of 32%[2]. Therapy, though not standardized or evidence based, consists of treating the underlying illness, systemic fluid resuscitation, intravenous proton pump inhibitors or histamine receptor blocker, total parenteral nutrition
and nil-per-os. Antibiotic therapy is controversial[1]. The
use of a nasogastric tube should be resisted , if possible.
Surgery is reserved for patients with a perforated esophagus
resulting in mediastinitis or abscess formation[1].
To our knowledge, this is the first case published with early
use of VATS in the case of a perforated black esophagus.

DISCUSSION
The black esophagus, also known as acute esophageal
necrosis or Gurvits syndrome is a rare clinical entity. The
exact pathology of the black esophagus is unknown, although it is likely to be multifactorial[1]. The prevalence
of black esophagus is estimated between 0.01% and
0.2%[11-13].
There are several etiological theories[1]. One of them
is ischemic damage due to hemodynamic compromise
and a low-flow state, as can be seen in septic patients.
Mucosal damage due to gastric acids, as seen in gastric
outlet obstruction, may be a risk factor for black esophagus. Another possible explanation is esophago-gastroparesis and mucosal barrier failure in malnourished and
debilitated patients[1].
In the case described above, there could have been
more than one cause of the esophageal perforation. The
patient was known to have metastatic colon cancer and to
be in a sepsis, causing a low-flow state. It is likely, given the
clinical course, that the esophageal perforation was caused
by ischemia of the esophagus. Histological findings in the
literature describe full-thickness necrosis, though mostly necrosis of the mucosa, and submucosa even extending to the
muscularis propria is seen, as discussed later[1].
Known risk factors for developing a black esophagus
are greater age (average 67 years), male sex (male:female
= 4:1), cardiovascular disease, hemodynamic compromise, hypoxemia, hypercoagulable state, gastric outlet
obstruction, malnutrition, malignancies, diabetes mellitus,
renal insufficiency and trauma[2].
Symptoms of a black esophagus are often upper gastrointestinal bleeding conditions such as coffee-ground emesis,
hematemesis and/or melena[2,3]. The distal third of the
esophagus is most frequently affected, although it can affect
the entire esophagus[2]. The esophagus demonstrates the
characteristic diffuse, circumferential black discoloration at
endoscopy, with underlying friable hemorrhagic tissue, and
a sharp transition to normal-appearing mucosa at the gastroesophageal junction[2]. Biopsy, though recommended, is
not required. Histological findings of the black esophagus
include necrosis of the mucosa, submucosa even extending
to the muscularis propria, absence of viable epithelium and
widespread necrotic debris. Common associated findings
are leucocytic infiltrates, severe inflammatory changes, deranged muscle fibres and visible vascular thrombi[1]. In the
differential diagnosis of black esophagus, factors including
malignant melanoma, acanthosis nigricans, pseudomelanosis, melanosis, pseudomembranous esophagitis, infections
(candida albicans, herpes simplex viruses-1, cytomegalorvirus and Lactobacillus acidophilus) and ingestion of corrosives
should be considered[4-10].
Common complications are development of strictures
or stenosis of the esophagus, mediastinitis or mediastinal
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Core tip: The ingested bone fragment may cause bowel
perforation at any site from the jejunum to anal margin, obstruction and fistula formation. An experienced
clinician should suspect such conditions in the presence
of some predisposing factors, such as rapid eating and
the use of dentures in the elderly, and should consider
various surgical options. We report herein two cases,
one of bowel perforation and another of anal impaction,
both caused by ingested bone fragments. Complications due to ingested bone fragments are not common
and preoperative diagnosis remains a challenge and
therefore it must be considered in susceptible cases.
Original sources: Emir S, Özkan Z, Altınsoy HB, Yazar FM, Sözen S, Bali İ. Ingested bone fragment in the bowel: Two cases and
a review of the literature. World J Clin Cases 2013; 1(7): 212-216
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v1/i7/212.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i7.212

Abstract

INTRODUCTION

Generally, ingested foreign bodies are excreted from
the digestive tract without any complications or morbidity. In adults, ingestion of foreign bodies frequently occurs in alcoholics and elderly individuals with dentures.
The most commonly ingested foreign bodies are food
stuffs or their parts, such as fish bones or fragments
of bone and phytobezoars. Sharp foreign bodies like
fish and chicken bones can lead to intestinal perforation and peritonitis. We report herein two cases, one of
bowel perforation and another of anal impaction, both
caused by ingested bone fragments. Complications due
to ingested bone fragments are not common and preoperative diagnosis remains a challenge and therefore
it must be considered in susceptible cases.

The majority of ingested foreign bodies (IFB) are excreted from the digestive tract without any complications
or morbidity; however, occasionally they may lead to serious clinical problems, such as obstruction, perforation
or bleeding[1-3]. Although IFB are a common problem in
children, they are infrequently encountered in adults but
are seen in elderly people wearing dentures, alcoholics
and/or patients with learning difficulties[4]. IFB, such as
chicken bones, fish bones, toothpicks and dentures, rarely
require surgical intervention (5%). Patients are not usually
aware of the IFB which is usually detected either during
laparotomy or at the time of pathology examination of
the surgical specimen[5]. Less than 1% of IFB, especially
large, sharp and/or pointed objects, cause bowel perforation. Perforation usually occurs at the narrowest parts
of the bowel, either at the ileocecal valve or at the recto-
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Figure 1 A sharp-pointed bone fragment perforated the ileum and protruded from this area. The arrow shows sharp pointed bone fragment.

Figure 2 There is a lesion in bone density at the right hypogastric region
on the abdominal computed tomography (arrow).

sigmoid junction[6]. In the literature, there are reports of
ingested bone causing intestinal perforation, enterovesical
fistula and perianal abscesses[4-7].
We report herein two patients who presented with
different complications caused by an ingested bone fragment; we also review the existing literature on IFB in the
gastrointestinal (GI) tract.

in the anal canal 4 cm above the anal margin was identified. Abdominal CT confirmed the presence of the foreign body in bone density. In the operation room under
sedation and analgesia, a 2 cm bone fragment that was
lodged at the lateral rectal wall was removed by a Kelly
clamp with anoscopy. The patient was discharged 6 h after
the intervention.

CASE REPORT

DISCUSSION

Case 1
An 87-year-old woman was admitted to the emergency
department with complaints of abdominal pain and vomiting for 2 d. Her past medical history included chronic
obstructive pulmonary disease, cardiac failure and renal
failure. On physical examination, she was conscious and
alert, with a mild pyrexia. Abdominal examination revealed generalized rebound tenderness. Her white blood
cell count, BUN and creatinine levels were out of the
normal range; 13.500/µL, 79.5 mg/dL and 2.5 mg/dL
respectively. Apart from free intra-abdominal fluid, no
other abnormality was detected on abdominal X-ray,
abdominal ultrasound (US) and computed tomography
(CT). As the reason of the acute abdominal pain was not
clear, a laparotomy was performed. At laparotomy, 500
cc of a purulent fluid collection in the right paracolic
region and a perforation caused by a protruding sharppointed bone fragment, 15 cm proximal of the ileocecal
valve, were noted (Figure 1). Partial ileal resection and
end ileostomy were performed. She was discharged on
the postoperative 8th day. Ileostomy closure was successfully performed after three months. After surgery, her abdominal CT scan was re-evaluated by the radiologists and
a lesion with bone density was identified at the terminal
ileal region (Figure 2).

Accidentally ingested foreign bodies are a common
problem. Most of the IFB pass uneventfully through the
gastrointestinal tract and are excreted in the stool within
1 wk[4]. Foreign body ingestion generally occurs in childhood but may also be seen in adults. In adults, IFB are
usually seen in alcoholics, elderly individuals with dentures, drug abusers, prisoners, individuals with mental
disorders or learning difficulties, people with fast eating
habits and workers such as carpenters and dressmakers
who tend to hold small sharp objects in their mouths[4,8].
Elderly people may have trouble using dentures and as
the sense of feeling in the palate is decreased, they may
become prone to FB ingestion. Generally patients do not
recall ingesting a foreign body and this is usually detected
on radiological imaging studies, during surgery or in the
pathological examination of the surgical specimens[5,7].
Both patients presented herein did not recall any FB ingestion. Although the first case was an elderly individual
who wore dentures and had comorbidities, the second
case was a young woman with no prior mental or physical
disorders. However, she eventually admitted to being a
fast eater.
The American Society for Gastrointestinal Endoscopy classifies IFB as: (1) food bolus impactions, usually
meat; (2) blunt objects, such as coins; (3) long objects,
longer than 6-10 cm such as toothpicks; (4) sharp-pointed
objects, such as fish bones or small bones; (5) disk batteries; and (6) narcotic packets, wrapped in plastic or latex.
The types of IFB vary according to regional differences
and feeding habits. For example, fish bone ingestion is
more common in eastern countries while meat bolus
impactions are mostly seen in western countries[4,9]. The

Case 2
A 27-year-old female was admitted to the general surgery
outpatient clinic complaining of severe anal pain for 3 d.
Previous medical history revealed no significant pathology. Anal inspection in the knee-chest position was normal; at anal digital examination a hard, flat object lodged
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formation and anal fistula[10]. Cash et al[8] also reported
anorectal abscess and fistula caused by ingested chicken
bones; they stated that a partially closed anal sphincter
against rectal contractions might lead to these disorders.
IFB usually present with non-specific symptoms and
different clinical symptoms may occur in patients. Abdominal pain is the most common complaint (95%), followed by fever (81%) and localized peritonitis (39%). The
other symptoms that may occur are nausea, vomiting, hematochezia and melena. Bowel perforation and acute surgical abdomen can lead to misdiagnosis with other conditions causing surgical abdominal diseases, such as acute
appendicitis, diverticulitis or perforated peptic ulcer[7,25].
The most common preoperative diagnosis is acute abdomen of uncertain origin[18]. Gastric, duodenal or colonic
perforations can present as more chronic events, such as
abdominal mass or abscess[14]. Usually physicians cannot
establish a preoperative diagnosis as the patient cannot
recall a foreign body ingestion.
Our first case presented with acute abdominal pain
and the second with severe anal pain, particularly during
defecation. Generally, no specific image is detected by
imaging methods. Free abdominal gas due to pneumoperitoneum, abdominal fluid collection, gas-fluid levels
due to bowel obstruction, or a chicken bone image facilitates the preoperative diagnosis[15].
Free gas is rarely detected on abdominal X-rays; it was
present in only 20% of cases with perforation[7]. According to the studies, the degree of radiopacity of ingested
fish bones varies according to the species of the fish[16].
A prospective study of 358 patients with fish bone ingestion revealed that a plain radiography had a sensitivity
of only 32%[26]. Ingested fish bones are overlooked on
plain films as they are minimally radiopaque and adjacent
inflammatory tissue or fluids interfere with the image of
the fish bone[22].
Ultrasound can detect even non radiopaque FB,
such as fish bones and toothpicks, based on their high
reflectivity and variable posterior shadowing. There are
reported cases of ingested FB defined by US[17]. Intra
abdominal fluid and adjacent tissue changes can be seen
using US.
Abdominal CT scan can detect even more details,
such as intestinal obstruction, pneumoperitoneum, a
thickened intestinal wall or foreign body[16]. Goh et al[17]
reported, in their study of seven patients with fish bone
perforations, that a correct diagnosis was made in five
of the seven original radiology reports. However, on retrospective review of the scans, the fish bones could be
identified in all cases, typically appearing as a linear calcified lesion surrounded by an area of inflammation.
In this report, the abdominal X-ray of the first case
was evaluated as normal, ultrasound and CT scan only
showed intra abdominal fluid and therefore the preoperative evaluation was non diagnostic. However, in the
postoperative evaluation of the CT scan, the radiologists
detected a radiopaque lesion at the terminal ileum. In
the second case, no X-ray examination was performed

most common IFB are food stuffs or their parts, such
as fish bones, bone fragments or vegetable bezoars and
toothpicks[4]. Although generally the ingested bones are
digested or uneventfully pass through the gastrointestinal
tract within 1 wk, complications such as impaction, perforation or obstruction may rarely occur[7,10-13]. Gastrointestinal perforation occurs in less than 1% of all patients.
The possibility of perforation is associated with the
length and sharpness of the swallowed object[14]. Ingested
sharp bones, fish and chicken bones can lead to intestinal perforation and peritonitis[15]. Goh et al[16] state that
most of the foreign bodies causing gastrointestinal tract
perforation were of a food origin, such as fish bones,
chicken bones, bone fragments or shells. Another study
on IFB found that a fish bone was the most frequently
encountered foreign body causing GI tract perforation[17].
In some cultures or religions, people prefer to eat all
parts of the fish and thus fish bone ingestion and related
complications are common in these populations[18]. GI
perforations caused by a chicken bone are less frequently
reported. Also, different GI complications were defined
as caused by poultry bones, duck bones, rabbit bones and
meat bone fragments in the literature[19,20].
Although bowel perforations may occur at any part
of the intestinal tract, the most common site is at an
acute angulation or physiological narrowing, such as the
ileocecal region and rectosigmoid junction[7,11]. It is reported that the ileum was the site of perforation in 83%
of cases[21]. Goh et al[16] recorded the most common site
of intra abdominal perforation as the terminal ileum in
38.6%. Perforation of the jejunum is less frequent and
its incidence is approximately 14.3%[4]. Predisposing factors for perforation or other complications are bowel
disease, adhesions, diverticular disease, inflammatory
bowel disease, bowel tumors, abdominal wall hernias and
a blind loop of bowel[16]. Glasson et al[11] reported a case
with perforated sigmoid diverticulum caused by a chicken
bone. Akhtar et al[12] reported 3 cases with bowel perforation caused by chicken bones, two cases had a hernia and
the other case had diverticulitis. In their case report and
review of literature, McGregor et al[13] presented a case
in whom clinical diagnosis of previously undiagnosed
carcinoma was established based on colonic perforation
resulting from ingested chicken/poultry bone and they
also reported 3 such cases in the literature.
There were no intestinal or abdominal disorders in
our cases but they said they experienced constipation
from time to time. Bowel perforations can present with
different clinical manifestations, such as intra abdominal
abscesses, anal fistula or rectal abscess, coloenteric, colovesical or rectocutaneous fistulas, and acute abdomen.
A very interesting clinical presentation reported in the
literature is an aortocolic fistula[8,22-24]. Although generally anal or rectal FB engage transanally and are possible
causes of anal pain, ingested fish bone has been reported
to lead to perianal abscesses, anal fistulae and severe anal
pain. Adufull[10] reported that ingested chicken bones and
fragments of meat bone can also cause anal pain, abscess
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as X-ray examination was insufficient in revealing non
radiopaque FBs and other intra abdominal complications.
We preferred only CT scan for imaging methods. The CT
scan revealed no pathology except a bone density lesion
in the rectum.
Only 1% of the complicated ingested FB in the gastrointestinal tract requires a surgical operation; 10% to
20% of them are successfully removed by non operative
methods such as endoscopy[11]. If the foreign body is at
the anorectal region, it is easily removed via proctosigmoidoscopy or digitally[27]. Watanabe et al[28] detected a
fish bone stuck in the sigmoid colon wall by sigmoidoscopy and removed it with a sigmoidoscopy snare[28].
In recent years, laparoscopy has been used for intraperitoneal and intraluminal foreign body removal with
success. Laparoscopy is less invasive than laparotomy
and thus it can be a good choice for FB removal[29]. Hur
et al[15] reported two cases of peritonitis caused by sharp
bones perforating the intestinal tract and the bones were
successfully removed by laparoscopy. Surgery treatment
is based on removal of FB and peritoneal lavage. The appropriate surgical intervention is decided according to the
anatomical location of the perforation or other clinical
pathological findings, such as primary suture of a perforated bowel segment, bowel resection and a Hartman
procedure. Antibiotic treatment should also be added to
the surgical treatment[7,27]. Generally, surgeons prefer resection; the use of primary sutures is rare in the literature.
In the presence of any accompanied surgical disorders,
such as abdominal wall hernias, diverticulitis or sigmoid
tumor, appropriate treatment is performed[13,21].
When a perianal fistula or abscess or a colovesical
fistula is caused by a FB, after removal of the FB, abscess
may be drained and the fistula can be operated on. Aduful[10] also reported two cases of swallowed bones that
caused anal pain and anal fistula.
Our first case was an acute surgical abdomen; she was
an elderly patient with cardiac, respiratory and renal disorders. The anesthesiologists evaluated the patient using
the American Society of Anesthesiologists (ASA) classification, ASA-4, and thus a laparotomy was preferred,
which was a fast surgery and a well-known method. Laparoscopy was not preferred because of technical conditions. During the operation, ileum perforation by a bone
fragment and intra abdominal diffuse purulent fluid was
observed. The case was not suitable for primary repair,
we considered anastomosis may pose a risk and therefore
resection and end ileostomy was performed. In the second case, as a FB was suspected and a careful rectoscopic
examination under sedation was done, the impacted bone
fragment was seen and removed.
Complications due to ingested bone fragments are not
common and preoperative diagnosis remains a challenge.
The patient’s medical history can be misleading and the
clinical symptoms are not specific. They can present with
different clinical manifestations in the bowel. The ingested bone fragment may cause bowel perforation at any site
from the jejunum to anal margin, obstruction and fistula
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formation. An experienced clinician should suspect such
conditions in the presence of some predisposing factors,
such as rapid eating and the use of dentures in the elderly,
and should consider various surgical options.
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Core tip: Small bowel involvement with gastrointestinal
cytomegalovirus (CMV) infection is very rare. However,
CMV enteritis should be included in the differential
diagnosis of the ulcerative lesion of a small bowel segment when abdominal pain, vomiting, diarrhea and
perforation develop in patients with a history of cancer.
Original sources: Jun YJ, Sim J, Ahn HI, Han H, Kim H, Yi K,
Rehman A, Jang SM, Jang K, Paik SS. Cytomegalovirus enteritis
with jejunal perforation in a patient with endometrial adenocarcinoma. World J Clin Cases 2013; 1(7): 220-223 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v1/i7/220.htm
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Abstract
Cytomegalovirus (CMV) infection of the gastrointestinal
tract has been reported most frequently in the setting
of immunodeficiency. The whole gastrointestinal tract
can be affected; however, the small bowel is rarely affected. We report a case of CMV enteritis with jejunal
perforation in a 53-year-old woman with a history of
chemoradiation therapy for endometrial cancer 8 years
previously. At follow-up evaluation, lower abdominal
pain, diarrhea and vomiting appeared. Abdominal computed tomography showed intra-abdominal free air in
the subphrenic space and porta hepatis. The jejunal
segment revealed serosal purulent exudates with a
perforation. The resected jejunal segment showed a
large geographic ulcerative mucosal lesion. The microscopic findings revealed a diffuse ulcerative mucosal
change with a prominent granulation tissue formation
and many large atypical vascular endothelial cells and
stromal fibroblasts with intranuclear or intracytoplasmic
inclusion bodies. These cells were positive for CMV antibody. The final diagnosis was CMV-associated jejunitis

WCCR|www.wjgnet.com

INTRODUCTION
Cytomegalovirus (CMV) infection commonly develops
in immunocompromised patients and is a major cause of
morbidity and mortality[1]. Most cases occur in patients
with human immunodeficiency virus infection, undergoing cancer chemotherapy, receiving long-term corticosteroid treatment, and organ transplant recipients[2,3]. It may
affect the gastrointestinal tract anywhere from the mouth
to the anus. The site most commonly affected is the
colon, followed by duodenum, stomach, esophagus and
small intestine[4,5]. Esophagitis, gastritis, duodenitis and
enterocolitis are induced by CMV infection in the gastrointestinal tract. However, intestinal perforation is relatively rare[6]. The most common site of perforation with
CMV infection of the gastrointestinal tract is the colon,
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Figure 1 Abdominal computed tomography revealed intra-abdominal free
air in the right subphrenic space (arrows).

Figure 3 The ulcer bed was composed of granulation tissue with abundant vascular proliferation. Many large atypical endothelial cells and stromal
fibroblasts with the formation of intranuclear inclusion bodies were noted (arrows). These cells were positive for cytomegalovirus antibody (Inset).

jejunal segment was resected.
The resected jejunal segment measured 10 cm in
length and 7 cm in circumference. The outer surface
showed a perforation site with serosal purulent exudates.
The mucosal surface of the jejunal segment revealed a diffuse geographic ulcerative lesion which measured 9.5 cm ×
3.5 cm in size. The ulcerative lesion showed an irregular,
dirty mucosal surface and a perforation site was noted
(Figure 2). Microscopically, the jejunal wall showed a
diffuse ulceration with exuberant granulation tissue formation and heavy inflammatory cell infiltration. Many
large atypical vascular endothelial cells and stromal
fibroblasts with intranuclear or intracytoplasmic inclusion bodies were found in the granulation tissue area
(Figure 3). The features of vasculitis were combined.
The immunohistochemical staining using monoclonal
anti-CMV antibody revealed many positive nuclear reactions of large atypical cells with or without intranuclear
inclusion bodies (Figure 3, inset).

Figure 2 The resected jejunal segment showed a large geographic ulceration with a perforation site (arrow).

followed by the ileum and appendix[7]. Jejunal perforation
due to gastrointestinal CMV infection is extremely rare.
Only five cases have been reported in the English literature[8-12]. Here, we report a case of CMV enteritis with a
jejunal perforation in a patient with endometrial adenocarcinoma.

DISCUSSION
In this report, we have described a rare case of CMV
enteritis with a jejunal perforation in a patient with a history of endometrial cancer surgery and chemoradiation
therapy. To the best of our knowledge, only five cases
of CMV enteritis with a jejunal perforation have been
reported[8-12]. The reported five cases are summarized in
Table 1. Four cases were male and one case was female.
The mean age was 42.4 years (range: 28 to 60 years). The
clinical presentations were lower abdominal pain, diarrhea, fever, nausea, loss of appetite, intermittent epigastralgia and emesis. The underlying diseases were acquired
immunodeficiency syndrome (AIDS) in three patients,
adult T-cell leukemia-lymphoma in one patient and no
underlying disease in one patient. Our case was a 53-yearold woman with a clinical presentation of left lower
abdominal pain, diarrhea and vomiting and a history of
endometrial adenocarcinoma.
Cytomegalovirus infection is a well-known opportunistic viral infection that frequently occurs in im-

CASE REPORT
A 53-year-old woman with a history of endometrial cancer surgery visited the emergency room with left lower
abdominal pain. She had a one week history of diarrhea
and vomiting. She had undergone an extended abdominal
hysterectomy with bilateral salphingo-oophorectomy and
pelvic lymph node dissection for endometrial adenocarcinoma and received chemotherapy and radiation therapy 8
years previously. On physical examination, she complained
of abdominal distension and generalized abdominal tenderness with muscle guarding. Clinically, generalized peritonitis was suspected. Simple X-ray and computed tomography of the abdomen demonstrated free intraperitoneal air
in the right subphrenic space and porta hepatis (Figure 1).
Radiologically, the possibility of intestinal perforation was
suspected. She underwent an emergency laparotomy and
a perforation was found in a segment of the jejunum with
a serosal grayish white exudative covering. The affected
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Table 1 Summary of reported five cases of cytomegalovirus enteritis with jejunal perforation.
Cases
1
2
3
4
5
Our case

Sex

Age

Perforation sites

Clinical presentation

Underlying disease

Ref.

M
M
M
M
F
F

50
34
28
40
60
53

Jejunum
Jejunum and ileum
Jejunum and ileum
Jejunum
Jejunum
Jejunum

Lower abdominal pain, nausea, emesis, diarrhea
Loss of appetite, intermittent epigastralgia
Chronic diarrhea, fever, abdominal pain
Lower abdominal pain, fever
Diarrhea, fever
Left lower abdominal pain, diarrhea, vomiting

AIDS
Adult T-cell leukemia-lymphoma
AIDS
AIDS
None
Endometrial adenocarcinoma

[7]
[8]
[9]
[10]
[11]

M: Male; F: Female; AIDS: Acquired immunodeficiency syndrome; Ref.: Reference number.

munocompromised patients, including patients with
AIDS, those who have received bone marrow or organ
transplants, those who received long-term corticosteroid
treatment and those who have received chemotherapy or
radiation therapy[2,6]. CMV is a member of the herpes viral group and is a DNA virus. More than 90% of healthy
adults are seropositive for CMV[3,6]. Pulmonary infection
is the most frequently recognized type of CMV infection.
However, CMV infection of the gastrointestinal tract is
also common[13]. It can affect the gastrointestinal tract
anywhere from the mouth to the anus. In CMV infection of the gastrointestinal tract, the site most commonly
affected is the colon (47%), followed by the duodenum
(21.7%), stomach (17.4%), esophagus (8.7%) and small
bowel (4.3%)[4]. Intestinal perforation as a complication
of gastrointestinal CMV infection is a rare finding. The
most common site of perforation is the colon (53%),
followed by the ileum (40%) and appendix (7%)[7]. The
jejunum, as a perforation site in gastrointestinal CMV
infection, is an extremely rare location. In our case, the
patient presented with a gastrointestinal CMV infection
manifested as jejunitis which led to a jejunal perforation.
CMV-associated enteritis appears to be related in
part to up-regulation of the production of local proinflammatory cytokines, potentially by altering resident
intestinal macrophages to express human immunodeficiency virus proteins[14]. The CMV-induced ulceration is
thought to involve ischemic mucosal injury secondary to
the infection of the vascular endothelial cells[5,15]. CMV
may infect various gastrointestinal cells. The most commonly affected cells are the vascular endothelial cells and
stromal fibroblasts. CMV infection in the vascular endothelial cells leads to abnormal cellular swelling and enlargement, vascular luminal compromise, fibrin thrombus
formation, local vasculitis and tissue damage in the intestinal segment supplied by the affected vessels[3,15]. Finally,
intestinal ulceration is developed in the infected intestinal
segment. Our case showed a large geographic ulceration
with exuberant granulation tissue formation. CMV infection is frequently found in the vascular endothelial cells
and stromal fibroblasts, which is supportive of the reported pathophysiology of CMV-induced ulceration.
In conclusion, the small bowel is a rare site of involvement by gastrointestinal CMV infection and CMV
enteritis with jejunal perforation is extremely rare. However, CMV enteritis should be considered as a possible di-
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agnosis in the ulcerative lesion of a small bowel segment
when abdominal pain, vomiting, diarrhea and perforation
develop in patients with a history of endometrial cancer.
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Abstract
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Core tip: Duodenal gastrointestinal stromal tumors
(GISTs) are uncommon, with a relatively small subset
of GISTs whose optimal surgical procedure has not
been well defined. Because submucosal spread and
local lymph node involvement is infrequent in GISTs,
wide margins with routine lymph node dissection may
not be required. Various techniques of limited resection
for duodenal GISTs have been described, depending on
the site and the size of the tumors. Herein, we present
a case of GIST involving the third portion of the duodenum successfully treated by wedge resection with
primary closure.

A 65-year old woman was admitted to our hospital
with abdominal pain. Computed tomography showed
a tumor measuring about 3 cm in diameter with no
metastatic lesion or signs of local infiltration. Gastroduodenal endoscopy revealed the presence of a submucosal tumor in the third portion of the duodenum
and biopsy revealed tumor cells stained positive for
c-kit. These findings were consistent with gastrointestinal stromal tumors (GISTs) and we performed a
wedge resection of the duodenum, sparing the pancreas. The postoperative course was uneventful and
she was discharged on day 6. Surgical margins were
negative. Histology revealed a GIST with a diameter
of 3.2 cm and < 5 mitoses/50 high power fields, indicating a low risk of malignancy. Therefore, adjuvant
therapy with imatinib was not initiated. Wedge resection with primary closure is a surgical procedure that
can be used to treat low malignant potential neoplasms of the duodenum and avoid extensive surgery,
with significant morbidity and possible mortality, such
as pancreatoduodenectomy.

INTRODUCTION
Gastrointestinal tumors are the most common mesenchymal tumors arising within the gastrointestinal tract[1] and the
treatment of choice of these tumors is surgical resection[2,3].
The small intestine is the second most common site of
gastrointestinal stromal tumor (GIST), of which approximately 20% are found in the duodenum[2]. The optimal
surgical procedure for duodenal GIST, however, remains
undefined[4] because, while surgical resection clearly confers
survival advantage, there is little submucosal spread in GIST
and lymphatic involvement is rare. The few reports in the
literature addressing the surgical procedures for duodenal
GIST include pancreatoduodenectomy, pancreas-sparing
duodenectomy, segmental duodenectomy or local resec-
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Figure 1 Computed tomography showed a well-demarcated enhancing tumor 4.0 cm in diameter in the third portion of the duodenum (white arrow).

Figure 3 Local limited wedge resection was subsequently performed with
clear margins. Surrounding bowel can be seen to be healthy, allowing for a
primary anastomosis.

Figure 2 An endophytic gastrointestinal stromal tumor of the third portion
of the duodenum (white arrow).

Figure 4 Wedge resection with primary closure.

tion[4-6]. In this study, we report a case of GIST involving
the third portion of the duodenum successfully treated by
wedge resection. This surgical technique is ideal when GIST
does not involve the ampulla and has not been previously
described for the management of this malignancy.

(Figure 2). No evidence of local invasion of the pancreas
or of distant metastases was found and the duodenal wall
was carefully dissected from the inferior border of the
pancreas. Considering that the pancreas and major papilla
were not involved, a partial resection was performed,
with a 1 cm disease-free margin (Figures 3 and 4). Operative time was 125 minutes and estimated blood loss was
50 mL. Histological examination revealed that the tumor
was composed of spindle cells with a mitotic count < 5
mitoses/50 high power fields (Figure 5A and B). Immunohistochemical study revealed positive staining for CD
117 (c-kit) and S-100 (Figure 5C-E). Based on the above
findings, the tumor was finally diagnosed as a GIST with
low-grade malignancy originating from the duodenum. A
molecular genetic analysis for KIT protein mutation was
not performed because of its unavailability at our institute. The patient was doing very well with no evidence of
disease recurrence when she was last seen, 4 mo after her
operation.

CASE REPORT
A 65-year old woman presenting with abdominal pain
was referred to our hospital. Her medical and family history was unremarkable. She had no history of previous
abdominal surgery. On physical examination, mild tenderness was complained of in the right upper quadrant
area. Abdominal computed tomography (CT) showed a
well-demarcated and enhanced tumor in the third portion of the duodenum, measuring approximately 3.0 cm
in diameter. The mass appeared to compress the uncinate
portion of the pancreas (Figure 1). From these radiographic findings, we diagnosed a submucosal tumor of
the duodenum. She underwent an esophagogastroduodenoscopy, which revealed a submucosal tumor at the
second and third portion of the duodenum. A biopsy
obtained was reported as GIST. There was no evidence
of metastases to her liver or lung. At laparotomy, a 3.0
cm sized solid mass was identified arising from the pancreatic border of the third portion of the duodenum

WCCR|www.wjgnet.com

DISCUSSION
GISTs are believed to originate from the interstitial
cells of Cajal, which are intestinal pacemaker cells or
mesenchymal stem cells[7]. A typical feature of virtually
all GISTs is a positivity at immunohistochemistry for
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Figure 5 Histology. A: Submucosal tumor tissue is located (hematoxylin-eosin stain, original magnification, × 5); B: Spindle tumor tissue is composed of cells (hematoxylin-eosin stain, original magnification, × 10); C: Tumor tissue widely seen moderately strong staining of CD117 (CD117, original magnification, × 20); D: Tumor
tissue widely seen SMA staining (SMA, original magnification, × 5); E: Tumor tissue, common, poor, S-100 staining is observed (S-100, original magnification, × 20).

organs as necessary[12]. As local and regional lymph node
involvement is infrequent in GIST, routine lymph node
dissection is not advocated[11,14,15] and limited resection is
frequently performed. The surgical choice depends not
only on the size of the tumor, but also on the location
in the duodenal wall and the relationship to the ampulla
of Vater[12,16,17]. Patients with duodenal GISTs close to
the papilla of Vater should be treated by pancreatoduodenectomy. Various techniques of limited resection for
duodenal GISTs have been advocated, depending on the
site and the size of the tumors. Wedge resection with
primary closure can be performed for small lesions if
the resulting lumen is adequate and the ampulla can be
preserved[9,18]. Segmental duodenectomy with side-to-end
or end-to-end duodenojejunostomy can be performed
for larger tumors located at the third and fourth portion
of the duodenum[18]. Partial duodenectomy with Rouxen-Y duodenojejunostomy can be performed for larger
tumors involving the antimesenteric border of the second and third portion of the duodenum[19]. Although a
limited operation procedure, such as wedge or segmental
resection, is relatively simple to perform, there is a risk
of subsequent anastomotic leakage or stenosis development, as well as later tumor recurrence in patients treated
by limited operation. By contrast, pancreatoduodenectomy as a treatment for duodenal GISTs can provide a
wider surgical margin but may be associated with excessive morbidity, especially in patients with a tumor of
low-grade malignancy[20]. It is not clear what the optimal

the KIT protein (CD117), a transmembrane receptor
linked to an intracytoplasmic tyrosine kinase[8]. Duodenal
GISTs are mainly located in the second portion of the
duodenum[9]. The tumors are frequently located in close
relationship to the ampulla of Vater, this determining
surgical treatment strategy. In the case presented here, the
tumor was located 3 cm distal of the papilla. Most duodenal GISTs present with GI bleeding, usually associated
with melena and occasionally with massive acute bleeding[9]. Other symptoms like abdominal pain, early satiety,
bloating or obstructive jaundice due to involvement of
the papilla of Vater were present in our patient. Diagnosis can be made with upper gastrointestinal endoscopy[10].
The tumor is usually exophytic and appears as a submucosal swelling. Sometimes it presents only as an endophytic tumor, as in our case. The biopsy should be deep
but may not always be diagnostic. Endoscopic ultrasound
can help in delineating the submucosal tumor. Alternative
diagnostic means include CT, magnetic resonance imaging (MRI), barium study or ultrasonography[11]. However,
CT and MRI seem to be the best imaging modalities for
assessment of the primary lesion and detection of metastases[12], although CT scans are not always helpful in specifying the origin of the mass. In several cases reported in
the literature, the mass was misdiagnosed as arising from
the head of the pancreas[13].
There is currently uniform agreement that the surgical treatment of choice for GISTs is resection of the
tumor with clear surgical margins, including adjacent
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Clinical diagnosis

Table 1 Risk of aggressive behavior in gastrointestinal stromal
tumors
Risk
Very low risk
Low risk
Intermediate risk
High risk

Size (cm)

Mitotic count

<2
2-5
<5
5-10
>5
> 10
Any size

(mitoses per 50 high powered fields)
<5
<5
6-10
<5
>5
Any mitotic rate
> 10

Gastroduodenal endoscopy revealed the presence of a submucosal tumor in
the third portion of the duodenum and biopsy revealed tumor cells stained positive for c-kit.

Imaging diagnosis

Abdominal computed tomography showed a well-demarcated and enhanced
tumor in the third portion of the duodenum, measuring approximately 3.0 cm in
diameter.

Treatment

The patient underwent an esophagogastroduodenoscopy which revealed a
submucosal tumor at the second and third portion of the duodenum.

Related reports

There is currently uniform agreement that the surgical treatment of choice for
gastrointestinal stromal tumors is resection of the tumor with clear surgical margins, including adjacent organs as necessary.

Adapted from Fletcher et al[22].

Experiences and lessons

surgical margin should be, but a negative one is essential to prevent local recurrence of the tumor. No lymph
node dissection is required because they are very unlikely
to be involved[18,21]. The outcome depends on the pathological features of the tumor and the completeness of
surgical resection. Local recurrence is higher in tumors
not completely removed or with a positive microscopic
margin. In our patient, no suspicious peritumoral lymph
nodes were present. Therefore, in order to minimize
operative morbidity, we did not perform a formal lymph
node dissection.
Fletcher et al[22] established a risk stratification based
upon tumor diameter and mitotic activity (Table 1)[22].
The tumor presented in this case belongs to the category
determined by size between 2-5 cm and a mitotic count
< 5/50 high power fields, which is classified as “low
risk”. As we performed a wedge resection of the GIST,
this indicates a good prognosis for our patient.
Imatinib (Gleevec, Novartis, Basel, Switzerland) is the
treatment for locally advanced or metastatic GIST. Imatinib is a signal transduction inhibitor and in particular
inhibits the binding of adenosine triphosphate to tyrosine kinase that includes PDGFRA and the c-Kit receptor expressed in GISTs[23]. Recently sunitinib malate, an
oral receptor tyrosine kinase inhibitor, was approved for
the treatment of GISTs after progression or intolerance
to imatinib mesylate. Sunitinib inhibits platelet-derived
growth factor receptors and vascular endothelial growth
factor receptors, which play key roles in tumor angiogenesis and tumor cell proliferation[24]. As our patient was
classified as “low risk”, we did not initiate an adjuvant
treatment with imatinib.
In summary, we report a case of a duodenal GIST
located 3 cm distal of the ampulla of Vater successfully treated by a wedge resection. Wedge resection
with primary closure is a surgical procedure that can be
used to treat low malignant potential neoplasms of the
duodenum and avoid extensive surgery, with significant
morbidity and possible mortality, such as pancreatoduodenectomy.

Wedge resection with primary closure is a surgical procedure that can be used
to treat low malignant potential neoplasms of the duodenum and avoid extensive surgery with significant morbidity and possible mortality such as pancreatoduodenectomy.

Peer review

The manuscript is in general a nice case report but the discussion of the article
needs polished.
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Core tip: Free intraperitoneal air is thought to be pathognomonic for perforation of a hollow viscus. Here, we
present a patient with pain in the upper left quadrant,
a mild fever and leukocytosis. Free air was suggested
under the left diaphragm but during the explorative
laparotomy no signs of gastric or diverticular perforation
were seen. Further exploration and revision of the computed tomography revealed a perforated splenic abscess.
Splenic abscesses are a rare clinical entity. Our case
shows that splenic abscess can present in an exceptional
way without clear underlying aetiology and should even
be considered in the presence of free abdominal air.
Original sources: van Nunspeet L, Eddes EH, de Noo ME.
Uncommon cause of pneumoperitoneum. World J Gastrointest
Surg 2013; 5(12): 329-331 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v5/i12/329.htm DOI: http://dx.doi.
org/10.4240/wjgs.v5.i12.329

Abstract
Free intraperitoneal air is thought to be pathognomonic for perforation of a hollow viscus. Here, we
present a patient with pain in the upper left quadrant,
a mild fever and leukocytosis. Free air was suggested
under the left diaphragm but during the explorative
laparotomy no signs of gastric or diverticular perforation were seen. Further exploration and revision
of the computed tomography revealed a perforated
splenic abscess. Splenic abscesses are a rare clinical
entity. Presenting symptoms are often non-specific
and include upper abdominal pain, recurrent or persistent fever, nausea and vomiting, splenomegaly,
leukocytosis and left lower chest abnormalities. Predisposing conditions can be very divergent and include depressed immunosuppressed state, metastatic
or contiguous infection, splenic infarction and trauma.
Splenic abscess should therefore be considered in a
patient with fever, left upper abdominal pain and leukocytosis. Moreover, our case shows that splenic abscess can present in an exceptional way without clear
underlying aetiology and should even be considered
in the presence of free abdominal air.

INTRODUCTION
Splenic abscess is a rare condition with a reported frequency
in autopsy series between 0.1% to 0.7%[1-3]. Presenting symptoms include upper abdominal pain, recurrent or persistent
fever, nausea and vomiting, splenomegaly, leukocytosis and
left lower chest abnormalities[4,5]. Diagnosis of a splenic abscess is confirmed on ultrasound or computed tomography
(CT)-imaging of the abdomen. Splenectomy has been the
gold standard treatment for splenic abscess, however more
recent percutaneous drainage is also suggested to be safe
and effective[1,6,7]. While gas formation in splenic abscess has
been described, few have reported pneumoperitoneum as
presenting symptom of a ruptured splenic abscess[8-11].

CASE REPORT
A 78-year-old man presented to our Emergency Room
with acute abdominal pain located in the upper left
quadrant. The pain had presented in the middle of the

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Pneumoperitoneum.

Figure 2 Splenic cyste.

night, waking the patient. No nausea nor vomiting had
occurred, but he was experiencing an urge to move. His
clinical record mentioned a mild mitralis valve insufficiency, atypical rheumatic complains and diverticulosis.
He did not use immunosuppressive medication. Clinical
examination reported a painful man with a mild fever
and raised pulse. The abdomen was bloated, showed little
peristaltic sounds, while percussion of the liver was normal and neither liver nor spleen were palpable. Laboratory findings showed leukocytosis and a raised CRP. On
the standing X-ray of the thorax a strong suspicion of
free air was suggested under the diaphragm, which was
confirmed with an X-ray of the abdomen in left lateral
position (Figure 1).
Additional CT showed free air in the upper abdomen
with some abdominal fluid left paracolic and in the small
pelvis, some left pleural effusion, thickening of the gastric wall and a cyst in the spleen (Figure 2). Therefore, a
gastric perforation was suggested. There was no sign of
diverticular infiltration or perforation.
After intravenous antibiotics were started on the ER,
an explorative laparotomy was performed. No signs of
gastric or diverticular perforation were seen. Re-evaluation of the CT in the operation room was performed
and the suggestion of an abscess rather than a cyst in the
spleen was introduced (Figure 2). Further exploration of
the flexura lienalis was performed and pus was evacuated
from the upper left quadrant. A ruptured splenic abscess
was found and a splenectomy was performed. Cultures
remained negative for any grow of bacteria. Pathology
report of the spleen revealed an inflammation with abscess and necrosis without micro-organisms or signs of
neoplasia. Post-splenectomy vaccinations were prescribed
and the patient was discharged 2 wk after admission. Two
months after surgery he was in a good clinical condition.

and haematogenous spread[12]. Development by continuitatem has been described in perforated gastric ulcer,
perinephric abscess, septic abortion, appendicitis with
perforation and in case of concomitant colon carcinoma[1,3,13,14]. Colon carcinoma are also important precursors
in the small number of cases in which metastasis of the
spleen were secondary infected[15]. Other haematological
spread can be caused by retropharyngeal abscess, otitis
media, tonsillectomy, infective endocarditis and phlebitis
of the calf[3,5,16].
The most common organisms found on bacteriological examination are Gram Negative Bacillus (Klebsiella Pneumoniae, Escherichia Coli) and Gram Positive Coccus (Staphylococcus Aureus), although a great variety of pathogens have
been described[4,17,18].
All studies on this subject stress the strong correlation
between splenic abscess and predisposing factors. Direct
trauma, infarction or ischemia of the spleen predispose
to secondary infection. Especially immunosuppressive
state seems to play a great role in the development and
rising incidence of splenic abscesses[19]. Furthermore,
intravenous drug abuse, human immunodeficiency virus,
diabetes mellitus, tuberculosis and neoplasia seem to be
contributing diseases[4,8,15,20].
Review of the literature shows only a few cases in
which a splenic abscess presented with a pneumoperitoneum[8-11]. In some of these cases the aetiology is clear,
but all needed an explorative laparotomy to clarify the
diagnosis.
In our case, due to the free abdominal air we expected
to find a gastric perforation. The splenic abscess was detected during the explorative laparotomy and only in retrospection the CT-images were interpreted accordingly.
Postoperative evaluation revealed no aetiological cause of
the splenic abscess. The patient did have diverticulosis,
but on operative inspection no inflammation was present.
Pathology report of the spleen revealed an inflammation
with abscess and necrosis without micro-organisms or
signs of neoplasia. Futhermore, blood cultures remained
negative in our case. This appears to be the case in approximately 30% of patients with a splenic abscess[4,5]. In
conclusion, splenic abscess should be considered in a patient with fever, left upper abdominal pain, and leukocytosis[7]. Moreover, our case shows that splenic abscess can

DISCUSSION
Diagnosis of splenic abscess is often not considered due
to its rarity and the presence of predisposing conditions
which obscure its clinical presentation[6]. Thereby, the
aetiology of splenic abscesses is diverse. Three etiological
causes of splenic abscesses have been proposed by Kuttner: trauma with secondary infection; per continuitatem;
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present in an exceptional way without clear underlying
aetiology and should even be considered in the presence
of free abdominal air.

5
6

COMMENTS
COMMENTS
Case characteristics

7

The presenting symptoms include acute abdominal pain located in the upper
left quadrant with and an urge to move.

Clinical diagnosis

The patient had a mild fever and raised pulse, a bloated abdomen which
showed little peristaltic sounds.

8

Differential diagnosis

Based on these findings an extensive differential diagnosis of intra-abdominal
pathology arose.

Laboratory diagnosis

9

Laboratory findings showed a leukocytosis and raised CRP. On the standing
X-ray of the thorax free air was suggested and a strong suspicion of perforation
of a hollow viscus arose.

10

Imaging diagnosis

Additional computed tomography showed free air in the upper abdomen with
some abdominal fluid left paracolic and in the small pelvis, thickening of the
gastric wall and a cyst in the spleen.

11

Pathological diagnosis

Review of the literature shows only a few cases in which a splenic abscess presented with a pneumoperitoneum. In some of these cases the aetiology is clear,
but all needed an explorative laparotomy to clarify the diagnosis.

12

Treatment

13

After intravenous antibiotics were started, an explorative laparotomy was performed and a ruptured splenic abscess was treated by a splenectomy.

Related reports

14

While gas formation in splenic abscesses has been described, few have reported pneumoperitoneum as presenting symptom of a ruptured splenic abscess.

Experiences and lessons

Therefore, splenic abscess should be considered in a patient with fever, left upper abdominal pain and leukocytosis, even in the presence of free abdominal air.

15

Peer review

This is a very interesting case report.
16
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Rapunzel syndrome: A rare presentation with multiple small
intestinal intussusceptions
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Vikram Kate
Patient recovered completely after the procedure.
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Core tip: Rapunzel syndrome is a rare condition which
occurs in younger age group with trichotillomania and
trichophagia. When trichobezoar is diagnosed further
work up has to be carried out to rule out the presence of
its tail extending into the small intestine causing complications such as intestinal obstruction, bleeding, malnutrition and perforation. We report a case where multiple
intussusceptions were present which is rare. Though
gastrotomy with enterotomy is advised to remove bezoar,
we were able to remove the entire length of intestinal tail
through gastrotomy itself and there was no need for enterotomy to remove the intestinal part of bezoar.

Abstract
Original sources: Prasanna BK, Sasikumar K, Gurunandan U,
Sreenath GS, Kate V. Rapunzel syndrome: A rare presentation with
multiple small intestinal intussusceptions. World J Gastrointest
Surg 2013; 5(10): 282-284 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v5/i10/282.htm DOI: http://dx.doi.
org/10.4240/wjgs.v5.i10.282

Bezoars are usually confined to the stomach which is
seen in individuals with psychiatric illness like trichotillomania, trichophagia and gastric dysmotility. Long standing
bezoars may extend into the small intestine leading to a
condition known as Rapunzel syndrome. Diagnosis can be
established by endoscopy, ultrasonography and computed
tomography scan. Treatment includes improvement of
general condition and removal of bezoar by laparoscopic
approach or laparotomy. Psychiatric consultation is necessary to treat and prevent relapse. We report a case of
Rapunzel syndrome in a 16-year-old girl with trichotillomania. She presented with history of epigastric mass for
three months and recent onset of pain abdomen, vomiting and early satiety. Skiagram of abdomen was showing
distended stomach and endoscopy revealed trichobezoar.
At laparotomy, stomach was distended with trichobezoar
and there were multiple small intestinal intussusceptions.
Gastrotomy and manual reduction of intussusceptions
with the removal of trichobezoar with its tail was done.

WCCR|www.wjgnet.com

INTRODUCTION
Trichobezoar is a condition where in swallowed hair
starts accumulating in the stomach over a period of time
to form a concretion which presents later with features
of malnutrition and intestinal obstruction. These patients
will usually have psychiatric conditions such as trichotillomania and trichophagia. When the bezoar extends
into the small intestine it is called as Rapunzel syndrome
which was first reported in 1968 by Vaughan et al[1]. It can
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Figure 1 Treatment process. A: Skiagram of thorax and abdomen showing grossly distended stomach; B: Endoscopic view of trichobezoar; C: Gastrotomy showing
ball of hair being removed; D: Multiple small bowel intussusceptions; E: Retrieved trichobezoar with its intestinal tail.

even present with complications like intestinal obstruction, perforation and peritonitis. Here we present a rare
case of Rapunzel syndrome with multiple small intestinal
intussusceptions in an adolescent girl.

× 10 cm. Laboratory investigations revealed hemoglobin
of 7.8 g/dL, serum total protein of 4.5 g/dL and serum
albumin of 2.5 g/dL. Ultrasound examination of the
abdomen was normal. Skiagram of the abdomen showed
grossly distended stomach (Figure 1). Upper gastrointestinal endoscopy revealed presence of trichobezoar (Figure
1). The patient was given one packed cell transfusion to
correct anemia and was posted for elective laparotomy.
On exploration, the stomach was distended and there
were multiple intussusceptions in the jejunum and proximal ileum (Figure 1). The tail of bezoar was palpable
throughout the jejunum and proximal ileum. Intussusceptions were manually reduced and gastrotomy along the
body of the stomach parallel to greater curvature for a
length of 10 cm was carried out. The trichobezoar made
of bile stained foul smelling hair and cotton thread was
removed along with the tail part (Figure 1). Gastrotomy
was closed in two layers. Post operative period was un-

CASE REPORT
A 16-year-old girl presented with history of mass in epigastric region for three months duration, abdominal pain
for one month and vomiting for three days. The patient
had delayed developmental milestones and poor performance at school. There was history of pulling and swallowing hair for three years for which tonsuring was done
one year earlier. The patient had received psychiatric
treatment for these complaints.
On examination, the patient was conscious, cooperative, pale and haemodynamically stable. Abdominal examination revealed a firm epigastric mass measuring 15 cm
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eventful and she was discharged with psychiatric counseling. At the follow-up examination two weeks following
surgery, the patient was found to be free of abdominal
symptoms and there was an improvement in her hemoglobin and serum total proteins when compared to the
preoperative levels.

In the present case, although the bezoar was extending into the small bowel as a lead point causing multiple
intussusceptions, the patient did not have classical features of intestinal obstruction except for non bilious
vomiting.
In cases with the bezoar extending into the intestine,
usually enterotomy is advised to remove the bezoar. But
in the present case the complete trichobezoar could be
delivered out through a gastrotomy after reducing the
intussusceptions at multiple levels in jejunum and ileum.
It is a potentially life threatening condition where early
diagnosis, surgical intervention has its role. Unless psychiatric counseling and follow up is done, this condition can
recur[10].

DISCUSSION
The term “bezoar” is derived from the Persian word
“Padzahr” which means antidote[2]. There are various
types of bezoar including trichobezoar (hair), phytobezoar (vegetable material), lactobezoar (milk products),
pharmacobezoar and bezoars of honey comb, and cotton
fibers. This condition is common in teenage girls with
trichotillomania and trichophagia and patients with gastric motility problem. Debakey and Oschner suggested
that the slippery nature of hair and its entrapment within
gastric folds could be the reason for bezoar formation[3].
Over a period of time, hair gets matted with each other
and with other indigestible materials like cotton fibers and
vegetable matter to assume the shape of the stomach.
Sometimes its tail may extend into the small intestine.
Bezoars can present with mass in the abdomen, abdominal pain, nausea, vomiting, weakness, weight loss,
constipation, diarrhea and malnutrition[4]. In the present
case, the patient had mass per abdomen associated with
pain and vomiting. Rarely it may present with complications like intestinal obstruction, bleeding, perforation and
obstructive jaundice, pancreatitis and appendicitis[5]. Intestinal obstruction can be the direct effect of the bezoar
or secondary to intussusception. The clinician must consider the possibility of Rapunzel syndrome when patient
with trichobezoar presents with features of intestinal obstruction[5]. The diagnosis can be made out by ultrasound,
computerized tomography, barium meal and endoscopy.
Endoscopic retrieval of gastric trichobezoar is less
invasive and cost effective than surgical removal[6]. But it
is successful in only few patients and there are instances
of respiratory arrest due to airway obstruction while
attempting to remove trichobezoar[7]. When Rapunzel
syndrome is suspected endoscopic retrieval should not
be tried. Large gastric bezoars can be removed with laparoscopic approach safely but at the rate of prolonged
operative time[8]. There are instances where Rapunzel
syndrome has been managed laparoscopically[9].
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technique for optimal placement
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ibility, and certainty. Laparoscopic technique should be
considered the first choice for CAPD tube insertion.
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Core tip: Continuous ambulatory peritoneal dialysis
(CAPD) is currently considered the preferred choice for
dialytic treatment, based on improved quality of life
and patient survival. The open surgical technique for
tube placement is easy, though a painful large incision
is needed and unexpected tube dislocation may occur.
Minimally invasive technique and optimal tube position
should be guaranteed in the placement of CAPD catheters. We suggested that placement of CAPD catheters
by laparoscopic-assisted surgery has clear advantages
in simplicity, safety, flexibility, and certainty. Here, we
present our surgical procedures and discuss key techniques and pitfalls with literature review.

Abstract
A 40-year-old male underwent tube placement surgery
for continuous ambulatory peritoneal dialysis (CAPD). A
2-cm skin incision was made, and the peritoneum was
reflected enough to perform secure fixation. A swannecked, double-felted silicone CAPD catheter was inserted, and the felt cuff was sutured to the peritoneum
to avoid postoperative leakage. An adequate gradient
for tube fixation to the abdominal wall was confirmed.
The CAPD tube was passed through a subcutaneous
tunnel. Aeroperitoneum was induced to confirm that
there was no air leakage from the sites of CAPD insertion. Two trocars were placed, and we confirmed that
the CAPD tube led to the rectovesical pouch. Tip position was reliably observed laparoscopically. Optimal patency of the CAPD tube was confirmed during surgery.
Placement of CAPD catheters by laparoscopic-assisted
surgery has clear advantages in simplicity, safety, flex-
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268-271 Available from: URL: http://www.wjgnet.com/1948-9366/
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INTRODUCTION
Peritoneal dialysis (PD) is considered the first choice for
dialytic treatment because it offers improved quality of
life and patient survival compared with hemodialysis.
PD, including continuous ambulatory peritoneal dialysis
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Figure 1 Actual material and surgical procedures. A: Double-felted swan-neck silicone catheter; B: Tube fixation to peritoneum. Peritoneum was reflected enough
to make a secure fixation. A tight running suture was placed between the peritoneum and the felt cuff (yellow arrow); C: Laparoscopic view for tube placement. The
catheter has been adequately directed by the fixation to the abdominal wall. The laparoscopic view confirmed that the catheter led to the rectovesical pouch; D: Intraoperative radiograph. Optimal and reasonable curve of catheter without any distortions was confirmed (yellow arrow).

(CAPD), is widely used in the treatment of end-stage
renal failure[1-3]. The most frequent complications of PD
are peritonitis[4-6], infection of the catheter exit site[7-9],
mechanical complications[2,10,11], and dialysate leakage[12-14].
CAPD catheter insertion by the open method is easy,
though a painful large incision is needed and unexpected
tube dislocation may occur. With open surgery, minimally
invasive technique and optimal tube position should be
assured. Recent surgical innovations and technological
improvements have been made, mainly in laparoscopic
and laparoscopic-assisted surgery and advanced devices[2,10,11,13,15-19]. We present a case of laparoscopic-assisted
catheter placement for CAPD induction in detail, and
discuss key techniques and pitfalls for this minimallyinvasive surgery.

a camera was placed opposite the site of subcutaneous
tube fixation after confirmation of intra-peritoneal adhesion (Figure 2). The peritoneum was reflected enough to
perform secure fixation. The CAPD tube was inserted,
and the felt cuff was sutured to the peritoneum with a
tight running pattern to avoid postoperative leakage, using absorbable, atraumatic suture material (Figure 1B).
The CAPD tube passed under the fascia, and the fascia
was tightly closed from the caudal end with interrupted
sutures. Hence the CAPD tube passed through the fascia
at the most cranial aspect (Figure 2). An adequate gradient for tube fixation to the abdominal wall for a well-orientated catheter was confirmed. Subcutaneous tunneling
was performed to accommodate the shape of the swan
neck. The CAPD tube was passed through this tunnel,
and the second felt was placed subcutaneously (Figure 2).
Buried absorbable sutures were used for skin closure.
Aeroperitoneum was induced to confirm that there
was no air leakage from the sites of CAPD insertion. A
5-mm laparoscope was inserted. No adhesions or ascites
were observed. A 3-mm trocar was placed in the lower
abdominal wall near the pubic bone as a working port,
without bladder injury. The catheter had already been directed by the fixation to the abdominal wall. The CAPD
tube was grasped with 3-mm laparoscopic forceps (Figure 1C). We confirmed by laparoscopy that the CAPD
tube led to the rectovesical pouch (Figure 1C), and no
stylet was required for tube placement. Tip position was

CASE REPORT
A 40-year-old male suffered from renal failure due to immunoglobulin a nephropathy, and CAPD was introduced
using a swan-necked, double-felted silicone catheter (JB-5;
JMS Co. Ltd., Osaka, Japan; Figure 1A). Site marking was
performed before surgery. After induction of general
anesthesia, a urethral catheter was inserted to avoid bladder injury during surgery. A 2-cm skin incision was made,
and the peritoneum was opened at the most caudal point
to insert the CAPD tube (Figure 2). The abdominal wall
was lifted with Kocher’s forceps, and a 5-mm trocar for
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trophil counts is very easy with laparoscopy. Even though
CAPD tubes are specially-designed devices, an artificial
catheter is a foreign body. We suggest that bacteriological and microbiological assessments should be routinely
performed during laparoscopic surgery if mild ascites is
present.
Complications of CAPD include peritonitis, infection
of the catheter exit site, mechanical obstruction, and dialysate leakage[2,4-14]. Many surgeons have previously demonstrated that laparoscopic surgery reduced these complications[2,10,11,15,17,23]. Omental wrap or plugging is one
cause of mechanical obstruction[24,25]. Fibroadhesion and
sclerosing peritonitis also decrease tube efficiency[26,27].
These mechanical obstructions require omentopexy,
omentectomy, and other additional surgeries[22,23]. Socalled ‘‘abdominal cocoon syndrome’’ can result in death
and requires removal or reinsertion of the catheter[26,27].
Laparoscopic surgery has the advantage of flexible catheter placement according to intra-abdominal findings to
prevent these complications[16].
Laparoscopic surgery results in less pain, shortened
convalescence, improved cosmesis, and absence of
wound complications[15,19,28]. A simple question arises: Is
pure laparoscopic surgery better than laparoscopicallyassisted surgery? Pure laparoscopic surgery has been
documented to be an ideal technique for the placement
of CAPD catheters[10,19]. Reports suggest that pure laparoscopic surgery has the advantage of preventing major
complications in CAPD[10,19]. We agree that laparoscopic
surgery offers many advantages in CAPD tube placement, but suggest that pure laparoscopic surgery requires
more advanced techniques and involves technical difficulties because of the tangential view and access, especially
in securely fixing the catheter to the peritoneum. We
agree that pure laparoscopic surgery is ideal, but only in
the hands of experienced surgeons. Laparoscopic surgery
using single and two-port methods have been reported[17,18]. We employed two ports because it allowed greater
flexibility for intraoperative procedures and required only
a negligible second stab wound for a 3-mm port.
It has been reported that a pure laparoscopic intraperitoneal approach has the advantage of ensuring adequate insertion, which prevents mechanical obstruction
and allows secure fixation to the peritoneum, preventing
intractable leakage[10]. However, we found a 2-cm incision
to be large enough for an optimal lead and secure catheter fixation. Mechanical obstruction[2,10,11] and dialysate
leakage[12-14] are still the most serious complications in
CAPD, and reasonable tube placement with secure fixation to the peritoneum are extremely important during
surgery. We performed laparoscopic-assisted surgery with
a minimally open method to create an adequate preperitoneal tube curve with secure fixation to the peritoneum.
An adequate gradient for tube fixation to the abdominal
wall can be made even with a 2-cm incision.
Image studies are important in CAPD tube placement[12,29]. Intraoperative radiographs revealed that our
intentional discrepancy between the peritoneal and fascial

Camera port (5 mm)
Working port (3 mm)
Umbilicus

Skin incision (20 mm)

Head side

Figure 2 Findings after surgery. A 2-cm skin incision was made. Peritoneum
was opened at the most caudal point to allow catheter insertion (red arrow). The
catheter passed under the fascia, and then the fascia was tightly closed with
interrupted sutures from the caudal side. Hence, the catheter passed through
the fascia at the most cranial aspect (blue arrow). Note that the intentional
discrepancy between the preperitoneal fixation points at the peritoneum (red arrow) and fascia (blue arrow) allowed proper orientation of the catheter through
the abdominal wall. Two trocars (5 and 3 mm) were placed. Subcutaneous tunneling was performed, and the catheter was passed through the tunnel (yellow
dotted line).

reliably observed laparoscopically. Enough carbon dioxide gas was removed from the trocar wound to prevent
iatrogenic eosinophilic peritonitis, and the stab wounds
for trocar placement were closed with buried absorbable sutures. The CAPD tube had a radiodense line, and
intraoperative radiographs revealed optimal and reasonable curve of the CAPD tube (Figure 1D). Intentional
discrepancy between the preperitoneal fixation points in
the peritoneum and fascia as described above resulted in
an adequate curve without any distortions (Figure 1D).
Optimal patency of the CAPD tube should be confirmed
during surgery. Normal saline (100 mL) was injected
through the CAPD tube, and then a total of 79 mL was
retrieved (79% retrieval rate). Total operative time for all
procedures was 45 min.
The patient received a second-generation cephem
antibiotic intravenously until postoperative day 3, and
the postoperative course was uneventful. CAPD was introduced during the early postoperative period without
obstruction, leakage, or infection.

DISCUSSION
PD including CAPD is currently considered the preferred
choice for dialytic treatment, based on improved quality
of life and patient survival. The open surgical technique
for tube placement is easy, though a painful large incision
is needed and unexpected tube dislocation may occur.
Minimally invasive technique and optimal tube position
should be guaranteed in the placement of CAPD catheters, and many physicians have established excellent
laparoscopic techniques and advanced devices[2,10,11,13,15-19].
Patients in renal failure may have concurrent peritonitis,
and peritonitis can also occur after CAPD induction[20-22].
In patients with mild ascites, sampling for culture or neu-
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fixation points worked well to create an optimal tube
curve without any distortions and with a secure tip position.
Placement of CAPD catheters by laparoscopicassisted surgery has clear advantages for simplicity, safety,
flexibility, and certainty. Laparoscopic technique should
be considered the first choice for CAPD tube insertion.
In conclusion, laparoscopic approach is a very useful tool
in the induction of PD programs.
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Core tip: The manuscript highlights a recent interesting case from our institution demonstrating appendicitis after colonoscopy, which was managed surgically.
This paper reviews the relevant literature including all
related previously published cases, and makes recommendations about defining the syndrome of post-colonoscopy appendicitis and how it should be managed.
Original sources: Shaw D, Gallardo G, Basson MD. Post-colonoscopy appendicitis: A case report and systematic review. World
J Gastrointest Surg 2013; 5(10): 259-263 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v5/i10/259.htm DOI:
http://dx.doi.org/10.4240/wjgs.v5.i10.259

Abstract
Colonoscopy is a widely used diagnostic and therapeutic
modality with a relatively low morbidity. However, given
the large volume of procedures performed, awareness
of the infrequent complications is essential. Perforation
is an established complication of colonoscopy, and can
range from 0.2%-3% depending on the series, population and modality of colonoscopy. Acute appendicitis
after colonoscopy is an extremely rare event, and a
cause-effect relationship between the colonoscopy and
the appendicitis is not well documented. In addition,
awareness of this condition can aid in prompt diagnosis. Relatively mild symptoms and exclusion of bowel
perforation by contrast studies do not exclude appendicitis from the differential diagnosis for post-colonoscopy
pain. In addition to the difficult diagnosis inherent to
postcolonoscopy appendicitis, treatment strategies have
varied greatly. This paper reviews these approaches.
We also expand upon prior articles by giving guidance
for the role of nonoperative management in these patients. This case and review of the literature will help
to create awareness about this complication, and guide
optimal treatment of pericolonoscopy appendicitis.

INTRODUCTION
Colonoscopy is a widely used diagnostic and therapeutic
procedure. Thousands of colonoscopies are performed
yearly in the United States alone. Although the risk and
complications are low, the high volume of cases makes
awareness of these rare complications imperative. Bleeding and perforation are by far the most common complications of colonoscopies; these complications can range
from 0.2%-3% depending on the series, population and
modality of colonoscopy[1]. Acute appendicitis after colonoscopy is an extremely rare event, and a cause-effect relationship between the colonoscopy and the appendicitis
is not well documented. In addition, awareness of this
condition can aid in prompt diagnosis. Some degree of
mild cramping or gas pain can be normal following colonoscopy, but providers and patients must remain vigilant
for unusual symptoms that signal complications of this
procedure. Relatively mild symptoms and exclusion of
bowel perforation by contrast studies do not exclude
appendicitis from the differential diagnosis for postcolonoscopy pain. This case and review of the literature
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Figure 1 Coronal image of acute appendicitis following colonoscopy.
Solid arrow: Appendicolith; Dashed arrow: Appendix.

Figure 2 Histology slide of acute appendicitis.

English were included. Of the twenty original papers
identified using the original search terms above, only
5 were excluded as they involved topics outside of the
scope of this review.
Data was extracted independently. Patient characteristics such as age, gender, treatment, and time to presentation were extracted and summarized in Table 1.

will help to create awareness about this complication, and
guide optimal treatment of pericolonoscopy appendicitis.

CASE REPORT
A 67-year-old male was scheduled for colonoscopy for
colorectal screening. Colonoscopy and bowel prep were
uneventful. Previous to the colonoscopy this patient was
asymptomatic. The patient had an unremarkable bowel
preparation and denied any abdominal pain, nausea,
vomiting or anorexia before the procedure. He underwent colonoscopy without complication. The endoscope
was advanced to the cecum and the appendix orifice
was visualized. No abnormality was found during the
colonoscopy. Twenty-four hours after the endoscopic
procedure, the patient developed right lower quadrant
pain and nausea. Physical examination demonstrated
localized rebound tenderness at McBurney’s point. Computer tomography (CT) scan of the abdomen and pelvis
demonstrated a thickened appendix with surrounding fat
stranding and an appendicolith (Figure 1). The patient
underwent open appendectomy on the day of presentation and convalesced rapidly without further complications. The pathology report was consistent with early
acute appendicitis without sign of perforation (Figure 2).
The patient recovered from surgery without any other
complication.
The search strategy employed for identifying articles
for this review involved using PubMed. Specifically, to
identify the articles of interest we used terms (‘‘Colonoscopy’’ AND ‘‘appendicitis’’ AND ’’complication’’) to produce 14 results, 9 of which were germane to our study.
The terms (‘‘postcolonoscopy’’ ‘‘appendicitis’’) were then
used, producing 6 total results and only 2 additional references. We used references from these papers to identify
additional papers, identifying 21 articles describing cases
of postcolonoscopy appendicitis. Additional articles were
used for supporting structure to the topic review. PRISMA guidelines were followed.
Inclusion criteria for the review include literature
describing cases of appendicitis with a temporal relationship to colonoscopy, and only papers written entirely in
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DISCUSSION
Colonoscopy is a widely used diagnostic and therapeutic
procedure. It is relatively safe but is not exempt from
risk. Mechanical complications following diagnostic
colonoscopy are rare, and bowel perforation in particular
has an extremely low incidence (0.3%)[1,2]. Some of these
complications can be serious and can lead to surgical
intervention. Although exceedingly rare, 27 cases of pericolonoscopy acute appendicitis have been reported.
While it seems possible that the development of
appendicitis after colonoscopy could be a coincidence,
Occam’s razor might suggest a more causal relationship.
The pathophysiology of this condition is not completely
understood. Several possible mechanisms have been proposed based on the endoscopic findings and timing of
presentation. These include barotrauma from overinsufflation[2], compression of stool into the appendix leading
to obstruction and/or inflammation[3], direct trauma by
inadvertent intubation of the appendiceal lumen[4] and
exacerbation of pre-existing preclinical disease[5]. In addition, a case of acute appendicitis has been recently
reported twelve hours after virtual colonoscopy, in which
carbon dioxide is used to insufflate the colon prior to
high resolution CT scanning[6]. Diagnosis of this complication has ranged from immediate presentation[7,8] to ten
days following colonoscopy[9]. When diagnosed during
colonoscopy, the trademark findings include erythema
and edema around the appendiceal orifice[7]; late diagnosis
can contribute to peritonitis and death[9].
Taken together, these reports can be classified as
pericolonoscopy acute appendicitis. This is indeed a
heterogenous group. Clearly occasional patients have visible appendicitis at the time of colonoscopy[7], and some
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Table 1 Case reports of pericolonoscopy appendicitis
Author

Age
[18]

April et al
Bachir et al[14]
Moorman et al[19]
Moorman et al[19]
Moorman et al[19]
Pellish et al[17]
Volchok et al[30]
Johnston et al[20]
Chae et al[21]
Izzedine et al[22]
Petro et al[7]
Rosen et al[23]
Rosen et al[23]
Srivastava et al[9]
Takagi et al[24]
Lipton et al[25]
Hirata et al[26]
Vender et al[4]
Vender et al[4]
Vender et al[4]
Brandt et al[27]
Houghton et al[28]
Musielak et al[29]
Musielak et al[29]
Penkov et al[10]
Horimatsu et al[31]
Kothari et al[11]

52
28
71
47
84
50
60
55
48
61
53
24
55
65
56
69
69
44
55
57
65
35
33
45
50
68
27

Gender Time to diagnosis
M
M
F
M
M
M
M
M
F
M
M
M
M
M
M
M
M
F
M
F
F
M
M
F
F
M
F

8h
2d
Next morning
27 h
4h
Immediate
16 h
16 h
4d
1d
Immediate
48 h
Several hours
10 d
72 h
96 h
12 h
Several hours
48 h
Immediate
48 h
8h
6h
4h
7d
1d
Immediate

Treatment

1

Perforation?

Postcolonoscopy?

Appendectomy
Nonperforated
Postcolonoscopy
Appendectomy
Nonperforated
Postcolonoscopy
NS
Perforated
Postcolonoscopy
Laparotomy, appendectomy
Perforated
Postcolonoscopy
Laparotomy, appendectomy
Acute appendicitis
Postcolonoscopy
Laparoscopic appendectomy
nonperforated
Postcolonoscopy
Appendectomy
Nonperforated
Postcolonoscopy
Appendectomy
Perforated
Postcolonoscopy
Appendectomy
No perforation
Postcolonoscopy
Antibiotics->appendectomy
Perforation
Postcolonoscopy
Open appendectomy
No perforation
Precolonoscopy
Laparotomy, appendectomy
NS
Postcolonoscopy
Antibiotics only
NS
Postcolonoscopy
Laparotomy, appendectomy
Appendiceal abscess
Postcolonoscopy
Laparotomy, appendectomy
Phlegmonous appendix
Postcolonoscopy
Laparotomy, Appendectomy
Gangrenous appendix
Postcolonoscopy
Laparotomy, appendectomy
Acute appendicitis
Postcolonoscopy
Laparotomy, appendectomy
NS
Postcolonoscopy
Antibiotics
NS
Postcolonoscopy
Laparotomy, appendectomy
Acute appendicitis
Postcolonoscopy
Laparotomy, appendectomy
NS
Postcolonoscopy
Laparotomy, appendectomy
Acute appendicitis
Postcolonoscopy
Laparosopic appendectomy
Acute Appendicitis
Postcolonoscopy
Laparosopic appendectomy
Perforated
Postcolonoscopy
Laparoscopic appendectomy
appendicitis
Postcolonoscopy
Antibiotics
NS
Postcolonoscopy with EMR
Laparoscopic appendectomy Purulent erosive appendicitis
Precolonoscopy

1

Postcolonoscopy appendicitis defined above in text. M/F: Male/female; NS: Not specified; EMR: Endoscopic mucosal resection.

other patients might also have been beginning to develop
appendicitis at the time of colonoscopy without obvious
mucosal findings at the orifice and with only subtle or
variant symptoms when presenting for their procedure.
This also raises the question of when pericolonoscopy
appendicitis could be a coincidence as opposed to a complication. Penkov raises this question, and stresses the
importance of prompt imaging to facilitate treatment[10].
Given the mechanisms proposed above, we suggest
trying to distinguish appendicitis diagnosed at colonoscopy or appendicitis that might have begun before
colonoscopy from “true” postcolonoscopy appendicitis.
Appendicitis diagnosed during colonoscopy likely stems
from a process beginning prior to the colonoscopy with
attenuated or atypical signs, as in the case described by
Kothari et al[11] with a lower Gastrointestinal (GI) bleed.
In contrast, the mechanisms hypothesized to cause postcolonoscopy appendicitis should result in either immediate symptoms or symptoms beginning after a short delay
if proceeding via the classical mechanism of intraluminal
obstruction and distension. Thus, we propose to define
post colonoscopy appendicitis as appendicitis diagnosed
by standard criteria with symptoms that begin after the
procedure but within 72 h following the colonoscopy,
and in the absence of any endoscopic evidence of appendicitis or cecal inflammation at the time of the initial
procedure. These criteria should help limit the potential
for mere coincidence.
Based on cases reported in the literature, acute ap-
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pendicitis after colonoscopy appears to be much more
common in males. In this series we observe 8 women
out of 26 cases. Although men have appendicitis more
commonly than women (1.4:1)[12], the apparent predilection of postcolonoscopy appendicitis for men may also
reflect increased rates of colonoscopy for men in certain
populations such as United States Medicare beneficiaries[13]. The age of patients with this complication cluster
from 50-70 in line with recommendations for screening
colonoscopy, with notable younger exceptions among
patients with gastrointestinal bleeding or ulcerative colitis[11,14]. It is possible that more than one mechanism can
be implicated, especially when a patient may have an
anatomical or immune predisposition to develop the inflammatory process, triggered by the preparation and or
the procedure itself. Since our patient had no underlying
disease and exhibited a typical presentation of appendicitis with symptoms beginning one day after colonoscopy,
we believe that his appendicitis was most likely triggered
by pneumatic pressure impacting the fecalith into the the
appendiceal lumen, consistent with the demonstration of
multiple appendicoliths on his preoperative imaging and
confirmed on his pathology report. The pathophysiology
of postcolonoscopy appendicitis may offer an interesting
model to study appendicitis at large, as it provides a more
precise onset for the time of intraluminal obstruction
than the spontaneous inception of obstruction in typical
appendicitis.
Table 1 summarizes demographic data, timing of
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presentation and treatment in previous reports of acute
appendicitis following colonoscopy[9-31]. Appendectomy
was the preferred treatment with few exceptions. Delay
in diagnosis might preclude early appendectomy and can
increase complications. Srivastava et al[9] report on a patient diagnosed with appendiceal abscess at 10 d following colonoscopy. A contrast study excluded leak at the
polypectomy site on day 5 following colonoscopy in an
afebrile patient with a normal white count. This delay in
diagnosis and treatment ultimately resulted in multiorgan
system failure and death. Although rare, it is likely that
failure to consider appendicitis is the largest barrier to
prompt diagnosis.
The majority of these cases were addressed by open
appendectomy, which is an acceptable but notable alternative to the laparoscopic approach. It is possible that
providers chose laparotomy due to concerns about colonoscopic bowel perforation. Recognizing appendicitis
as a potential complication of colonoscopy might have
permitted an initial laparoscopic approach.
Recent randomized trial evidence suggests that antibiotics alone can be used to treat uncomplicated appendicitis[15]. Uncomplicated diverticulitis should also be treated
without surgery[16]. In addition, there is also the criteria
for conservative management of selected colonoscopic
perforations[1]. Taken together, these lines of evidence
raise the question of whether there may be a role for conservative management of post-colonoscopy appendicitis
in select patients in whom the bowel preparation was adequate and in whom there is no evidence of perforation,
no history of immunocompromise, and adequate mental
status for observation. Patients with peritonitis should
be excluded from nonoperative therapy as the value of
this conservative approach is tested in this population. A
nonoperative approach would be especially attractive in
managing a complication of a screening procedure.
With this case report, we intend to emphasize and
create awareness that acute appendicitis is a rare but real
complication of colonoscopy. We stress the importance
of recognizing this condition promptly to provide early
treatment and avoid further complications. These cases
should continue to be documented especially to define
the best overall approach in managing this complication.
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Successful bowel surgery at hemoglobin 2 g/dL without
blood transfusion
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gastrointestinal bleeding was diagnosed with enteric
fever and multiple ileal ulcers. He had an extremely low
hemoglobin level (2 g/dL) and mild renal and hepatic
impairment. He was immediately admitted for right
hemicolectomy under general anesthesia though he
refused transfusion of blood or blood products prior to,
during, or after surgery on religious grounds (Jehovah’
s Witnesses). After the surgery and having survived
these potentially life-threatening circumstances, he
left the hospital without major complications. In such
circumstances, lives may be saved by prompt clinical
decision-making, collaboration and swift surgical intervention coupled with the immediate consultation and
input of the patient and family.
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Core tip: It is unheard of in the medical history to take
up a patient with hemoglobin of 2 g/dL for anesthesia
and major bowel surgery, without transfusing blood or
blood products prior to, during or after surgery; and saving the life without complications. We would like to report
regarding such a patient who was treated at our hospital.
Original sources: Padmakumar R, Pai M, Farish S, Rajeev J,
Sanjeev T, Sreevalsan TV, Sheetal B, Sooraj YS, Rowther SS.
Successful bowel surgery at hemoglobin 2 g/dL without blood
transfusion. World J Gastrointest Surg 2013; 5(8): 252-255
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v5/i8/252.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i8.252

Abstract
We were unable to find reports in the published medical
literature of any cases of bowel surgery being successfully performed at such a low hemoglobin level, without
blood transfusion or blood products pre or post-surgery,
with the patient’s uncomplicated recovery. This study
is about such a case. A patient presenting with severe

WCCR|www.wjgnet.com

INTRODUCTION
Few, if any case studies in the published medical literature

629

February 8, 2014|First Edition|

Padmakumar R et al . Successful colectomy at 2 g/dL Hb

an option in this patient with active bleeding. Thus, we
were faced with the option of not performing the surgery
at all, but at the almost certain cost of the patient’s life.
Wanting to give the patient the chance to survive, it was
decided to offer the patient surgery, despite his clinical
condition and the treatment constraints mentioned above
that make for an extremely risky surgery. The patient was
prepared for laparotomy with a high-risk consent that
also listed the distinct possibility of death during surgery
and the continued unwillingness to receive blood or
blood products.
The patient was given general anesthesia, during
which minimal intravenous fluids were administered to
maintain the blood pressure at 100/60 mmHg, as overhydration could lead to a further drop of in hemoglobin
levels. The bowel was found to be thickened at the ileocecal region. Enterotomy was performed and linear ulcers
with bleeding base were observed at the terminal ileum.
Limited right hemicolectomy was performed, excising the
distal 21 cm of ileum including the ulcer, cecum, appendix and a portion of ascending colon. The entire bowel
was edematous,and the blood that oozed during resection appeared thin and watery. To reduce the duration
of surgery, reconstruction was attempted by side-to-side
ileocolic stapler anastomosis, but staplers did not hold
due to bowel wall edema. Revision of anastomosis with
hand-sewn, end-to-end, ileocolic two-layer suturing was
performed with 3-0 Vicryl (polyglycolic acid)-continuous
all coat and 3-0 silk, intermittent seromuscular.
Postoperatively, the patient was kept in the intensive
care unit for 10 d with nasal oxygen to enrich the available hemoglobin with oxygen. He had features of renal
and hepatic impairment, which gradually improved (Table
2). Improvement in hemoglobin level is presented in
Figure 1. Total parenteral nutrition and albumin infusion
were initiated. He was given intravenous ferric carboxymaltose and recombinant erythropoietin. Small doses of
frusemide were given intravenously for the benefit of
hemoconcentration.
The patient was put on oral fluids on the fifth day of
surgery, which was gradually switched over to soft diet
by the seventh day. A high protein, high calorie diet was
given together with oral iron supplementation. Gradually,
his hemoglobin level improved, as shown in Table 2. The
biopsy report showed linear ulcers in the distal ileum,
with the largest measuring 1.5 cm. Microscopy showed
a mucosal ulcer infiltrated by histiocytes, lymphocytes,
plasma cells and occasional neutrophils consistent with
typhoid ulcer ileum. No granulomas were present.

Table 1 Blood reports of the patient at admission along with
normal values
Tests

Value at admission

Hemoglobin (g/dL)
Serum creatinine (μmol/L)
Prothrombin time/INR (s)
Serum bilirubin (μmol/L)
SGOT (U/L)
SGPT (U/L)
Widal test

4 to 2 (in 12 h)
353.6
1.3
114.57
218
132
Salmonella typhi: "O" titre
1/640
Salmonella typhi: "H" titre
1/640
Salmonella paratyphi:
"AH" titre 1/80
Salmonella paratyphi:
"BH" titre 1/40

Normal values
13.5-17.5
68-118
0.9-1.2
2-17
5-40
5-30

Originated from ref.[1-3] with permission. SGPT: Serum glutamic pyruvic
transaminase; INR: International normalized ratio; SGOT: Serum glutamic
oxaloacetic transaminase.

report on the successful, uncomplicated surgical outcome
of a patient with hemoglobin of 2 g/dL for anesthesia
and major bowel surgery, without blood transfusion or
blood products pre or post-surgery. Thus, we would like
to report our recent experience treating such a patient at
our hospital.

CASE REPORT
A 39-year-old male patient was admitted to Sunrise Hospital, Cochin, Kerala, India; after being referred from a
nearby hospital [from where he left against medical advice] with a history of severe lower gastrointestinal bleeding. The diagnosis was enteric fever with bleeding from
the gastrointestinal tract. Salmonella typhi “O” and “H”
titre was 1/640, which was confirmed by tube agglutination test (stained febrile antigen set, Manufacturer- Span
diagnostics ltd, Sachin, Surat, Gujarat, India). His hemoglobin was extremely low (4 g%) at admission. On examination, he was very pale and icteric, with a pulse rate
of 120/beats per minute and blood pressure of 110/70
mmHg and mild distension of the abdomen was present. Table 1 shows the blood investigations of the patient
at admission. An immediately performed colonoscopy
showed multiple terminal ileal ulcerations with diffuse
active bleeding that was not amenable to either colonoscopic or radiological intervention at that stage. Hence,
immediate surgical intervention was planned.
It was decided as absolutely necessary to transfuse
blood and blood products to correct the hemoglobin level, which had dropped to 2 g/dL within 12 h of admission. We discussed with the patient’s relatives the urgent
need for blood transfusion, before proceeding with surgery to arrest the ongoing bleeding. However, the patient,
his wife and other relatives were firm in their decision not
to receive blood or blood products, due to their religious
beliefs. Giving erythropoietin alone at that time was not

WCCR|www.wjgnet.com

DISCUSSION
We were unable to find reports in the published medical
literature of any similar cases of bowel surgery being successfully performed at such a low hemoglobin level with
the patient’s uncomplicated recovery. Various reports of
surgeries performed without blood transfusion in severely anemic patients (hemoglobin level less than 5 g/dL)
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Table 2 Hematological and biochemical improvement during the course of treatment
Parameters

Day 0

Day 1

Day 3

Day 5

Day 8

Hemoglobin (g/dL)
Albumin (g/L)
Creatinine (μmol/L)
Bilirubin (μmol/L)

2
28
353.6
114.6

3
30
203.3
25.6

2.8
34
256.4

4.1
38
150.3
17.1

4.8
36
141.4
15.4

Day 14
5

Day 17

Day 21

5.6

6.5

115

Day 29
8.2

3 mo
13
97.2

1

Normal values
13.5-17.5
35-55
68-118
2-17

1

Originated from ref.[1-3] with permission.

Figure 1 Improvement of hemoglobin during the course of treatment.
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showed mortality of approximately 50%[4], which further
increased to 91% in the 2 to 3 g/dL group[5].
Hemoglobin is the major oxygen-carrying protein in
blood. Low hemoglobin level is generally defined as less
than 13.5 g/dL for men and less than 12 g/dL for women. Unless it is very severe, anemia, perse, does not cause
any problems with anesthesia or surgery. Severe anemia
can precipitate cardiac arrest due to (1) increased cardiac
output; (2) vasodilatation associated with anesthesia; and
(3) hemodilution during resuscitation of hemorrhagic
shock using saline. The degree of hemodilution is directly
associated with acid base imbalance and is proportional
to the level of compromise of metabolic recovery, which
in turn is projected on to mortality[6]. In addition, tissue
hypoxia due to reduced oxygen-carrying capacity of the
blood leads to end-organ damage and systemic immune
response syndrome. There also is a risk of surgical site
infection, delayed wound healing and bowel leak at the
site of the anastomosis.
Jehovah’s Witnesses are a Christian denomination
with non trinitarian beliefs distinct from mainstream
Christianity and have a worldwide membership of over
7.78 million people. Their beliefs are based on interpretations of the Bible and they prefer to use their own
translation. They refuse blood transfusions, which they
consider to be a violation of God’s law based on their
interpretation of Acts 15:28, 29. Since 1961, the willing
acceptance of blood transfusion by an unrepentant member has been grounds for expulsion from the religion.
Watch Tower Society literature directs Witnesses to refuse
blood transfusions, even in “a life-or-death situation”[7].
They refuse transfusions of whole blood or of any of its

WCCR|www.wjgnet.com

four primary components - red cells, white cells, platelets
and plasma (serum)[7,8].
It is always a dilemma for the surgeon to decide
whether to urgently operate on a bleeding patient with
hemorrhagic shock without blood transfusion. We believe that life-saving interventions should not be delayed
for patients with active bleeding, even though blood
transfusion may be refused. Atabek and colleagues have
reported a case of active bleeding in a Jehovah’s Witness
patient, where early surgery led to rescue of the patient[9].
Initial conservative treatment with delayed surgery led to
a 75% mortality rate, compared with a 20% mortality rate
in patients who underwent emergency surgical intervention within 24 h of admission to the hospital[10,11].
Our patient was at high-risk for cardiac arrest due to
oxygen depletion, but eventually survived without complications. Anastomotic site healing was also potentially
in jeopardy, but he recovered without leak.
In conclusion, even in the rarest of situations, such
as the one described, a successful attempt to save the
patient’s life can be made, even though the general condition of the patient is clinically unstable. Prompt decisionmaking and effective communication among the treating
doctors and with the patient and his relatives were important factors that helped the patient’s positive outcome.
Had the clinical team refused to perform surgery on this
patient, or even delayed the operation because of his
extremely low hemoglobin, death would likely have been
assured.
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INTRODUCTION
Congenital diaphragmatic defect, a hernia of Bochdalek, is
a rare defect resulting from the failure of the posterolateral
diaphragmatic folds to fuse in utero[1]. While often devastating in neonates who present with life-threatening respiratory
distress, these hernias may occasionally remain asymptomatic, and the defect will not be recognized until later in life.
Typical symptoms of a Bochdalek hernia include abdominal
pain, dyspnea, gastroesophageal reflux, nausea, and vomiting[1,2]. On physical exam, patients may exhibit diminished
breath sounds and presence of bowel sounds in the chest[3].
However, many patients remain asymptomatic, and the
diagnosis is made only incidentally through routine imaging for other reasons. Moreover, polycystic kidney disease
may be considered as indicator of a soft tissue disease with
enhanced risk for hernias. The incidence of late-onset Bochdalek hernias has not been clearly determined, although
reported rates range from 0.17% to as high as 12.7%[4,5].
Symptomatic patients are typically males with left-sided defects[3].
Frontal and lateral radiographs of the chest may demonstrate loops of bowel with air fluid levels in the chest with
concomitant elevation of the hemidiaphragm; however, it
may be difficult to appreciate the presence of a hernia on
plain films, especially with coexisting thoracic pathology,
such as atelectasis, consolidation, or an anterior mediastinal
mass[6]. Moreover, chest radiographs may reveal no abnormalities despite the presence of the defect, particularly if
the herniation is intermittent and the patient is asymptomatic. As a result, chest computed tomography (CT) scan is
considered the test of choice to confirm the diagnosis[7]. A

Abstract
An 81-year-old gentleman with congenital polycystic
kidney disease presented to his primary care physician
with dysphagia, gastroesophageal reflux refractory to
medical management, and 11.25 kg weight loss in a
6 mo-period. A barium swallow misdiagnosed a paraesophageal hernia for a Bochdalek hernia. Herein, we
highlight how a Bochdalek hernia may be disregarded
in the differential diagnosis and how providers can resort to a more common diagnosis, a paraesophageal
hernia, which is more frequently encountered in old
age and whose radiologic appearance might mimic a
Bochdalek hernia.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Polycystic kidney disease; Paraesophageal
hernia; Bochdalek hernia; Diaphragmatic hernia; Diaphragmatic hernia repair
Core tip: Bochdalek hernias are seldom encountered in
elderly patients. Hence, our goal is to briefly shed light
on this less common hernia of the diaphragm and highlight its diagnosis and current treatment options, which
are very different from that of a paraesophageal hernia,
a common misdiagnosis.
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in chronic hernias due to the dense adhesions of the
herniated stomach in the chest[1]. Minimally-invasive techniques, particularly thoracoscopy, may also be utilized;
thoracoscopy provides the surgeon excellent visualization
of the herniated viscera and eases the difficulty in lysing
adhesions to the thoracic cavity[1,7,8]. Interrupted, nonabsorbable sutures are typically used in the repair with mesh
placement in larger defects[1,3]. Both open and minimally
invasive approaches have yielded excellent results with no
reported reoccurrences found among the literature[3]. Our
patient underwent a left thoracotomy with lysis of dense
adhesions along the fundus of the stomach and reduction of the herniated viscus back into the abdomen. The
diaphragmatic defect was repaired with an oval-shaped
Gore-Tex, DualMesh patch. The patient was discharged
home on post-operative day 5 with complete resolution
of his symptoms and no recurrence on follow-up imaging. At one year, he is doing well.
In summary, although rare, a hernia of Bochdalek
may need to be considered in the differential diagnosis
for patients in the old age who have foregut symptoms. A
careful and unbiased interpretation of radiologic tests is
essential to recognize the disease and perform the correct
operation.

Figure 1 Barium swallow showing a left sided Bochdalek hernia with herniated gastric fundus.

barium swallow can also be an adequate diagnostic test, as
in the case herein presented, which was initially incorrectly
diagnosed in another hospital as a paraesophageal hernia.

CASE REPORT
An 81-year-old gentleman with congenital polycystic kidney disease presented to his primary care physician with
dysphagia, gastroesophageal reflux refractory to medical
management, and 11.25 kg weight loss in a 6 mo-period.
After an upper endoscopy ruled out any organic abnormalities, he underwent a barium swallow, which is shown
in Figure 1. Subsequently the patient was referred to our
center for treatment of a paraesophageal hernia, although
the barium swallow clearly demonstrates a Bochdalek
hernia. As Bochdalek hernia is seldom encountered in
patients in their 80s, the health care providers disregarded
this eventuality in his differential diagnosis and resorted
to a more common diagnosis, a paraesophageal hernia,
which is more frequently encountered in old age and
whose radiologic appearance might mimic a Bochdalek
hernia. Hence, our letter has the goal to briefly shed light
on this less common hernia of the diaphragm and highlight its diagnosis and current treatment options, which
are very different from that of a paraesophageal hernia.
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quadrant pain may be diagnosed with appendiceal tumors, particularly elderly patients, as was the case in
our report. Since the elderly patient population usually
has co-morbid conditions, minimal invasive procedures
should be considered after preoperative diagnostic procedures to confirm the absence of advanced tumors.
Original sources: Kaya C, Yazici P, Omeroglu S, Mihmanli M.
Laparoscopic appendectomy for appendiceal mucocele in an 83
years old woman. World J Gastrointest Surg 2013; 5(6): 207-209
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v5/i6/207.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i6.207

INTRODUCTION
Appendiceal mucocele is an uncommon pathology of
the appendix (0.15%-0.6% of all appendectomies) characterized by the accumulation of mucoid material in
the lumen[1,2]. Etiopathogenesis can be inflammatory or
neoplastic. Dissemination of neoplastic cells and mucoid
material in the abdominal cavity caused by appendiceal
perforation clinically results in pseudomyxoma peritonei.
Therapy is fundamentally surgical and several options
have been reported, ranging from simple appendectomy
to right hemicolectomy. We report here a case of an 83
years old woman with one month history of right lower
abdominal pain caused by an appendiceal mass that was
laparoscopically resected.

Abstract
Mucocele of the appendix is an uncommon but potentially dangerous pathological entity that presents in a
variety of ways. Therefore, optimal surgical therapy is
controversial; while some authors adopt a simple appendectomy, others recommend extensive resection,
such as right hemicolectomy. We report the case of an
83 years old woman who presented with cystic neoformation in the right iliac fossa that was preoperatively
considered an appendiceal mass. We electively performed a laparoscopic resection that histological examination defined as a mucinous cystadenoma. No recurrence was observed in the follow-up period of 9 mo.

CASE REPORT

© 2014 Baishideng Publishing Group Inc. All rights reserved.

An 83 years old woman presented with abdominal distension and discomfort in the right lower quadrant of one
month duration. In her medical history, she had hypertension for 10 years and rheumatoid arthritis for 2 years. She
was taking acetyl salicylic acid and a nonsteroidal antiinflammatory. She was an active smoker with a 50 pack-

Key words: Appendiceal tumor; Laparoscopy; Mucocele; Minimal invasive surgery
Core tip: This report calls the clinician’s attention to the
fact that patients presenting with chronic lower right
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Figure 1 Preoperative contrast enhanced multidetector computed tomography images demonstrated a 4 cm x 3.5 cm x 3 cm, blind ending, tubular,
fluid-filled structure (arrow) that appeared to arise from the cecum, consistent with mucocele of the appendix.

Base
Tip

year smoking history and was operated on for a perianal
fistula 20 years previously. On physical examination, she
was afebrile and hemodynamically stable. The abdominal
examination was normal except for focal tenderness over
McBurney’s point without rebound tenderness on palpation and a mass lesion over the right lower quadrant.
Ultrasound examination was performed and a cystic mass
in the right iliac fossa of about 4 cm in size was reported.
Laboratory analysis was unremarkable. Axial computed tomography (CT) scanning revealed a 4 cm × 3.5 cm
× 3 cm, blind ending, tubular, fluid-filled structure that
appeared to arise from the cecum, consistent with mucocele of the appendix (Figure 1). Colonoscopy showed evidence of an appendiceal mass covered by cecal mucosa;
no other pathology was detected. Intra-operative observation revealed a smooth, cystic tumor of the appendix
(Figure 2A). There was no ascites, metastatic peritoneal
nodules or ovarian pathology as evidence of malignancy.
Laparoscopic excision of the unruptured appendiceal
mucocele with the mesoappendix was performed (Figure
2B). We used LigaSure™ for the appendiceal excision but
other choices are available, such as simple knotting and
cut or stapler use.
Histopathological examination showed low grade
epithelial dysplasia, a feature diagnostic of a mucinous
cystadenoma, measuring 3.5 cm at its greater diameter. No
lymph node involvement was discovered in the appendiceal
mesentery. The patient was discharged on postoperative day
one and recovered uneventfully. The patient remained well
and symptom-free during the follow-up period of 9 mo.

Mucocele

Figure 2 Intra-operative view of smooth cystic tumor of the appendix (A)
located at the tip of the appendix (B) after laparoscopic resection (perforated in endobag at the time of extraction).

considered as a differential diagnosis and preoperative
diagnostic methods are needed to avoid inappropriate
treatment. Also, risk of perforation of the appendix is
significantly higher in elderly patients.
Laparoscopic appendectomy is becoming popular
because of its advantages, not only for acute appendicitis
but also for perforated appendicitis and even suspected
malignant lesions. The optimal treatment modality for
appendiceal mucocele is still controversial. Surgical management of this entity differs primarily depending on the
characteristics of the mass (location and size) and clinical
presentation, whereas the approach used (open or minimally invasive techniques) depends partly upon the preference and experience of the surgeon. Although some
authors still recommend open procedures for appendiceal
masses[4], particularly for those with possible malignancy,
laparoscopic techniques have been described to minimize
the risk of seeding tumor implants during laparoscopic
manipulation[5]. In our case, preoperative imaging studies were not suspicious for malignancy. CT revealed no
involvement of the appendiceal base, mesoappendix or
local lymph nodes. We ensured isolation of the appendix,
wrapping gauze around the appendiceal structures during
laparoscopic resection and then putting it into an endobag
to avoid any contamination of the abdominal cavity in
case of perforation. Fortunately, histopathological examination revealed a low grade appendiceal mucinous neoplasm confined to the appendix and no further therapy
was required. In addition to the diagnostic advantages of

DISCUSSION
Appendiceal mucocele does not have a typical clinical
picture. More than two-thirds of patients have their appendiceal mucocele removed on incidental finding[3].
Clinically, it can remain asymptomatic or manifest with
acute or chronic abdominal pain which is the most common clinical finding, as was the case in our patient. In
an elderly patient, undoubtedly, malignancy should be
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laparoscopy, excision of the mesoappendix with the main
cystic appendiceal tumor helps assess stage of disease.
In the era of minimally invasive procedures, laparoscopic appendectomy for mucocele should be considered
as the primary choice, particularly in elderly patients in
the absence of preoperative confirmation of locally advanced malignancy of the appendix. The laparoscopic
approach allows diagnostic evaluation and appendectomy
to be performed and confers advantages of minimal
invasive surgery as well as a short hospital stay and decreased recovery period, particularly in patients with comorbid conditions.
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herniation of the pancreas and duodenum: A case report
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for surgical repair within an emergency situation complicated by a myocardial infarction and reduced general
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process and a complete literature review of this rare
entity.
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Core tip: Hiatal herniation of the pancreas is a rarity.
In the world literature we identified 11 cases reported
from 1958 to 2011. A 72-year-old Caucasian woman
was admitted to the hospital with symptoms of mechanical cholestasis such as mild jaundice, pruritus,
diarrhea and fatigue. Our case illustrates the serious
sequelae of a hiatal hernia (HH) type Ⅳ that can occur
when treated conservatively and therefore we recommend that all HH type Ⅳ should be repaired as soon
as possible after the diagnosis. Despite of the fatal outcome we were encouraged to publish this case to improve future decision finding processes in similar cases.

Abstract
Transhiatal herniation of the pancreas is an extremely
rare condition. In the published literature we found
only eleven cases reported in the period of 1958 to
2011. A coincidental hiatal herniation of the duodenum
is described in two cases only. To our knowledge, we
report the first case with a hiatal herniation of the complete duodenum and proximal pancreas presenting an
intrathoracic major duodenal papilla with consecutive
intrahepatic and extrahepatic cholestasis. A 72-yearold Caucasian woman was admitted to our department
with a hiatal hernia grade Ⅳ for further evaluation.
According to our recommendation of surgical hernia
repair soon after the diagnosis of a transhiatal herniation of the proximal pancreas and entire duodenum, we
had to respect the declared intention of the patient for
a conservative procedure. So we were forced to wait
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Original sources: Jäger T, Neureiter D, Nawara C, Dinnewitzer
A, Öfner D, Lamadé W. Intrathoracic major duodenal papilla with
transhiatal herniation of the pancreas and duodenum: A case report
and review of the literature. World J Gastrointest Surg 2013; 5(6):
202-206 Available from: URL: http://www.wjgnet.com/1948-9366/
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INTRODUCTION
Hiatal herniation of the pancreas is a rarity. In the world
literature we identified 11 cases reported from 1958 to
2011 (Table 1). All reported patients were symptomatic
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Cholestasis occurs due to tension and compression of
the common bile duct by the diaphragmatic clamp resulting in dilated intra- and extrahepatic bile ducts with temporally elevated liver enzymes and cholestasis parameters.
Clinical symptoms can vary from mild obstructive jaundice up to serious organic and systemic damage. A complete literature review and the decision finding process in
the treatment of our patient are presented.
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CASE REPORT
A 72-year-old Caucasian woman was admitted to the
hospital with symptoms of mechanical cholestasis such
as mild jaundice, pruritus, diarrhea and fatigue. Several
months before, she had already suffered from mild epigastric pain, rated as three out of ten on the numeric
rating scale. Her abdominal examination was unremarkable with audible bowel sounds, no epigastric tenderness
and no palpable masses. A stool test for occult blood was
negative. Laboratory studies revealed a complete blood
count within normal limits and normal electrolytes except gamma-glutamyl transpeptidase (G-GT) of 382 U/L
[normal adult female range (NAFR): 0-45 U/L, serum
glutamic-pyruvic transaminase (GPT) of 96 U/L (NAFR:
0-48 U/L), alkaline phosphotase (AP) of 153 U/L
(NAFR: 20-125 U/L) and amylase of 153 U/L (NAFR:
< 110 U/L)]. Cholinesterase, bilirubin and lipase were
within normal limits on admission.
Her medical history was significant for hypertension,
three-vessel coronary artery disease and cholecystolithiasis. In 1995 she underwent definitive resection arthroplasty of the left hip because of an aseptic loosening
followed by prosthetic joint infection. Her functional
status was limited, with walking restricted to using a cane.
In 2004 a total hysterectomy was performed. Neither a
pulmonary disease nor a chest trauma was reported. Her
current medication included Nifedipine, Amiloride, Hydrochlorothiazide, Acetylsalicylic acid and Simvastatin.
An upper gastrointestinal study (200 mL of soluble
contrast) revealed an intrathoracic duodenum with delayed contrast passage. In the following esophagogastroduodenoscopy a prestenotic dilatation of the descending
duodenum with no hemorrhage or mucosal damage was
found. Microscopic examination of a biopsy specimen
from the distal esophagus showed reflux esophagitis
grade Ⅰ without any evidence of fungal infection or Barrett’s metaplasia. Gastric specimen revealed Helicobacter
pylori (H. pylori) associated gastritis. H. pylori eradication
therapy was initiated.
Thoracic and abdominal computed tomography (CT)
showed a HH type Ⅳ with displacement of the entire
duodenum and proximal pancreas through the hiatal orifice into the posterior mediastinum (Figure 1A and B).
An intermittent mechanical intra- and extrahepatic
cholestasis was present due to obstruction of the common bile duct caused by the compression of the right
diaphragmatic pillar which served as a hypomochlion to
the common bile duct (Figure 1A and B).

B

LA
D
P

Figure 1 Computed tomographic scan obtained after oral administration
of contrast. A: Frontal plane; B: Sagittal plane. The duodenum (D) lies dorsal to
the atrial chambers. The descending duodenum is in immediate proximity to the
left atrial (LA) chamber. The diaphragm is pointed out as the red dashed line.
P: Head of pancreas; CBD: Common bile duct; STO: Stomach; DB: Duodenal
bulb; DD: Descending duodenum; HD: Horizontal duodenum; AD: Ascending
duodenum; AO: Aorta.

except one case reported by Katz et al[1]. Surgical repair
of the hernia was performed in all patients except one
recently reported case by Rozas et al[2].
To the best of our knowledge, we describe the first
case of a hiatal hernia (HH) type Ⅳ with herniation of
the complete duodenum and proximal pancreas presenting an intrathoracic major duodenal papilla with consecutive intra- and extrahepatic cholestasis.
HH are categorized into four types. Type Ⅰ or sliding
HH accounting for 85%-95% is characterized by an intact, circumferential lax phrenoesophageal membrane and
widening of the muscular hiatal tunnel[3]. Types Ⅱ, Ⅲ
and Ⅳ (5%-15%) are subsumed as paraesophageal hernia
(PEH). A type Ⅱ hernia results from a localized defect in
the phrenoesophageal membrane while the gastroesophageal junction remains fixed to the preaortic fascia and the
median arcuate ligament[3]. A type Ⅲ hernia has aspects
of both types Ⅰ and Ⅱ. Typical for a type Ⅳ HH is a
large defect in the phrenoesophageal membrane with
herniation of other abdominal organs (colon, spleen,
pancreas and small intestine).
The uniqueness of our case is characterized by the
transhiatal herniation of the duodeno-pancreatic unit
(duodenal C, pancreatic head, major and minor duodenal
papilla, common bile duct and pancreatic duct) with subsequent mechanical intra- and extrahepatic cholestasis.
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Figure 2 Intraoperative findings. A: After midline laparotomy; B: After reposition of the hiatal content; C: After closure with non-absorbable mesh. Asterisk indicates
constriction of the common bile duct; Asterisks indicate closure of the esophageal hiatus with mesh and non-absorbable sutures. STO: Stomach; PY: Pylorus; J: Jejunum; CBD: Enlarged common bile duct; LHL: Left hepatic lobe; P: Pancreas; D: Duodenum; DIA: Diaphragm; GEJ: Gastroesophageal junction.

Table 1 Review of the literature: Transhiatal herniation of the pancreas
Author

Age (yr) Sex

Moore et al[9], 1958
Coral et al[5], 1987
Kafka et al[11], 1994
Chevallier et al[12], 2001
Katz et al[1], 2002
Skinner et al[17], 2003
Saxena et al[14], 2006
Tagaya et al[15], 2007
Maksoud et al[13], 2010
Rozas et al[2], 2010
Coughlin et al[16], 2011

67
56
71
70
74
52
78
75
68
78
61

Herniated part
of pancreas

Other herniated organs

F
Head
Pylorus, proximal duodenum
M
Body-tail
F
Head-body
Stomach, duodenum
M Body-tail (transient)
M
Body-tail
M
Body
Gastric fundus
F
Complete
F
Body-tail
Jejunum, transverse colon
M Complete (transient)
Stomach, transverse colon
F
Head
Stomach
F
Mid-body
Stomach

Cholest- Pancreat- Symptoasis
itis
matic
-

+
+
+
+
+
+
-

+
+
+
+
+
+
+
+
+
+

Myocardial
Infarction

Surgery

+
-

+
+
+
+
+
+
+
+
+
+

F: Female; M: Male.

The endoscopic retrograde cholangiopancreatography
revealed a stenosis about 3 cm proximal to the major
duodenal papilla. An endoscopic papillotomy or the insertion of a stent was not necessary at this time because
of normal bilirubin levels despite morphologic dilated
intrahepatic bile ducts.
Our recommended elective surgical repair of the hernia was refused by the patient due to lack of symptoms.
Therefore she was discharged from hospital with periodic
aftercare in three month intervals.
The following laboratory tests revealed continuously
increasing liver and pancreatic enzymes (GPT: 235 U/L,
G-GT: 600 U/L, AP: 241 U/L, lipase: 61 U/L, amylase:
167 U/L). Bilirubin counts were within normal limits. On
physical examination she denied any clinical symptoms.
One year later the patient was treated as an inpatient
at our facility because of a dislocated distal, left-sided
radius multifragment fracture. On the second day of hospitalization, she complained of sudden chest pain without radiation. Additional symptoms were mild dyspnoea,
indigestion and nausea. The patient denied palpitations,
sweating or anxiety. Our initial concern was that of the
presentation of symptoms related to the HH. A cardiac
workup based on her clinical symptoms and the history
of a three-vessel coronary artery disease revealed a nonST elevation myocardial infarction (NSTEMI) based on

WCCR|www.wjgnet.com

electrocardiogram changes and elevation of CK-MB to 85
[normal level (NL) < 25 U/L], CK of 999 (NL < 170 U/L)
and troponin of 1.23 (NL < 0.03 mg/mL).
A percutaneous coronary intervention was performed
and a left anterior descending artery stent placed. Thrombocyte aggregation inhibitor therapy was initiated. The
distal radius fracture was treated conservatively with a
forearm cast for six weeks. The patient had an uneventful
recovery and was discharged for rehabilitation care. She
still denied any significant abdominal symptoms.
One year after the diagnosis of a HH type Ⅳ and an
eventful course, the patient was still opposing an elective
surgical repair. Meanwhile G-GT level climaxed 2327 U/L.
She still remained symptom-free.
Three months after the NSTEMI, the patient was
admitted to the emergency room with a six day history
of constant severe epigastric pain, vomiting, weight loss (
7 kg/mo) and jaundice. Within our diagnostic investigation
a mechanical ileus and again a NSTEMI was diagnosed.
After passing a nasogastric tube with release of 1500
mL of bile stained fluid and infusion therapy to equate
water and electrolyte balance the patient was prepared for
surgery.
As expected the HH type Ⅳ was identified and found
to contain the entire duodenum, pancreatic head and the
common bile duct (Figure 2). The esophageal hiatus was
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dilated (10 cm in diameter) with no evidence of previous
mechanical disruption.
Manual reposition of the herniated content, excision of the thickened hernia sack and a cholecystectomy
were performed without complications. The defect was
augmented with interrupted non-absorbable sutures and
mesh. The enlarged common bile duct was identified and
released from adhesions and constrictions (Figure 2C).
After two days of an uneventful postoperative course
with monitoring at the intensive care unit, the patient suffered disseminated intravascular coagulopathy with ischemia of the terminal ileum so that a re-laparotomy with
right hemicolectomy and an ileotransversostomy became
necessary. Extubation was possible after stabilization of
the critical hemodynamic condition. Deterioration of
general condition occurred shortly after on the intensive
care unit with increased demand on catecholamine and
the need for re-intubation. On day 20 after repair of the
HH the patient developed increasing cardiac complaints
with myocardial ischemia and cardiogenic shock, culminating in ventricular fibrillation and death.

ration. Extrahepatic biliary obstruction as a complication
of a HH with intrathoracic gastric volvulus is described
by Llaneza et al[10]. In only one case the association of a
myocardial infarction in patient’s history and a pancreatic
HH is reported by Kafka et al[11]. Another interesting aspect is described by Chevallier et al[12] and Maksoud et al[13]
pointing out that a hiatal herniation of the pancreas may
remain reversible. Further cases in the published literature are described in Table 1[14–17]. Whether the patients
were symptomatic or not, all described cases (Table 1)
underwent surgical repair except one actual case reported
by Rozas et al[2].
Historically, surgical repair was advocated for the
treatment of patients with PEH (types Ⅱ, Ⅲ and Ⅳ
HH) regardless of whether they had related symptoms.
This approach stem from retrospective reports showing
30%-45% incidence of complications and mortality rates
up to 50% among patients left untreated[18,19]. More recently, however, several authors have questioned the need
for repair in truly asymptomatic patients[20]. Although
our patient was asymptomatic, there were clear-cut signs
(compression of the common bile duct) that warranted a
surgical repair. Despite our recommendation of surgical
hernia repair soon after the diagnosis, we had to respect
the declared intention of the patient for a conservative
procedure. The uniqueness of this case also supported
this dilemma. So we were forced to wait for surgical repair within an emergency situation complicated by a myocardial infarction and reduced general condition.
Our case illustrates the serious sequelae of a HH
type Ⅳ that can occur when treated conservatively and
therefore we recommend that all HH type Ⅳ should be
repaired as soon as possible after the diagnosis. Despite
of the fatal outcome we were encouraged to publish this
case to improve future decision finding processes in similar cases.

DISCUSSION
The mechanisms and sources for diaphragmatic herniation of the pancreas remain unclear. Traumatic or
iatrogenic diaphragmatic hernia (DH) are rare entities accounting for less than 1% of all DH[4].
Possible explanations are associated with congenital
structural anomalies of the diaphragm or abdominal and
thoracic organs like a persistent pneumoenteric defect,
a failure of closure of the pleuroperitoneal canal like in
Bochdalek’s hernia or a traction of a vascular pedicle by
other organs as in PEH[1,5]. Congenital diaphragmatic
hernia (CDH) occur with a prevalence between 1.7 and 5.7
per 10000 births and are classified in hiatal, posterolateral
(Bochdalek), retrosternal (Morgagni) and transverse septum defect hernia[4]. Bochdalek´s hernia is the most common CDH type (95%). The remaining three types occur
with an incidence of about 2% each.
Mullin et al[6] reviewed 13138 abdominal CT reports
for incidental Bochdalek’s hernia in adults and identified
22 cases. Only one of the 13138 patients showed dislocation of the pancreas. Further cases of reported herniation of the pancreas as a Bochdalek’s hernia are described
by Cuschieri et al[7] and Oliver et al[8]. One case reported
by Moore et al[9] describes a herniated pancreas through
the left-sided ventrolateral part of the diaphragm.
A hiatal herniation of the pancreas is a rarity. Our review of the literature yielded 11 reported cases with herniation of the pancreas or parts of it through the esophageal hiatus (Table 1). To the best of our knowledge we
present the first case of a HH type Ⅳ containing the
entire duodenum, head of pancreas and an intrathoracic
duodenal papilla associated with intra- and extra-hepatic
cholestasis.
Possible complications of a HH may result in hemorrhage, incarceration, obstruction, strangulation and perfo-
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A bizarre foreign body in the appendix: A case report
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laparoscopic appendectomy should be offered to such
patients as a possible management option.
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Key words: Foreign body; Appendectomy; Laparoscopy;
Acute appendicitis; Calcified fecaloma; Abdominal pain
Core tip: To our knowledge this is the first case of a
marrowbone within an appendix with a delayed presentation which was adequately recognized and treated
laparoscopically. Our case showed a unique clinical picture in which a bizarre foreign body remained dormant
within the appendix for 15 years. This case could offer
a possible diagnostic and therapeutic option for appropriately treating patients with foreign bodies within the
appendix.
Original sources: Antonacci N, Labombarda M, Ricci C, Buscemi S, Casadei R, Minni F. A bizarre foreign body in the appendix: A case report. World J Gastrointest Surg 2013; 5(6): 195-198
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v5/i6/195.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i6.195

Abstract
Foreign bodies are rare causes of appendicitis and, in
most cases, ingested foreign bodies pass through the
alimentary tract asymptomatically. However, ingested
foreign bodies may sometimes remain silent within
the appendix for many years without an inflammatory
response. Despite the fact that cases of foreign-bodyinduced appendicitis have been documented, sharp and
pointed objects are more likely to cause perforations
and abscesses, and present more rapidly after ingestion.
Various materials, such as needles and drill bits, as well
as organic matter, such as seeds, have been implicated
as causes of acute appendicitis. Clinical presentation can
vary from hours to years. Blunt foreign bodies are more
likely to remain dormant for longer periods and cause
appendicitis through obstruction of the appendiceal lumen. We herein describe a patient presenting with a
foreign body in his appendix which had been swallowed
15 years previously. The contrast between the large
size of the foreign body, the long clinical history without symptoms and the total absence of any histological
inflammation was notable. We suggest that an elective
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INTRODUCTION
Foreign body ingestion occurs in more than 100000 patients annually in the United States alone[1]. More than
80% of these occur in the pediatric population with 98%
being accidental. The vast majority of objects reaching
the stomach pass through the gastrointestinal tract spontaneously with no consequence; therefore, fewer than
1% of these objects require surgical intervention[2]. The
primary pathology is due to luminal obstruction while
foreign bodies are seldom the cause of appendicitis[2]
which presents in the intraluminal exogenous body in
only 0.005% of cases[3].
Many foreign bodies in the appendix, such as seeds[4],
or steel[5-11] or lead[12,13] objects, dental prosthetic material[14,15], etc.,[16] have been described in the literature. Long,
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Figure 1 Abdominal pain. A: Lower abdomen X-ray shows a rounded radio-opaque formation in the right iliac fossa; B: Lower abdomen computed tomography
showing a roundish-filling defect in right iliac fossa; C: Laparoscopic intraoperative view of the dilated appendix due to the presence of a foreign body; D: The marrowbone included in a calcified fecaloma.

pointed, thin, sharp and stiff objects are more prone to
cause perforation (in the appendix as well as in the duodenum and ileum) and are defined as risky while round
and smooth objects have a lower risk of causing perforation. They may however, lead to complications from a
secondary obstruction due to a fecal coating and appendiceal lumen obstruction[3]. In fact, it seems that 3% of
fecaliths contain foreign bodies[17]. In most cases, foreign
bodies generate appendicitis in a few hours, a few days or
at most a few months[5,7,8,10,11,18].
However, there are rare cases in which a foreign body
leads to appendicitis after many years[6,19,20].

work-up was normal. An abdominal X-ray revealed a
rounded radio-opaque formation in the right iliac fossa
(Figure 1A). Computed tomography revealed the presence of a massive roundish-filling defect of about 2.5 cm
× 3.0 cm in the right iliac fossa, identified as diaphysealtype bone tissue, probably within the proximal portion
of the appendix which appeared dilated (12 mm in diameter) (Figure 1B). Exploratory laparoscopy of the abdomen revealed an abnormally dilated appendix due to the
presence of a foreign body (Figure 1C). A laparoscopic
appendectomy was, therefore, performed. Surprisingly,
the specimen removed (Figure 1D) consisted of a marrowbone included in a calcified fecaloma in the lumen of
the appendix. There were no postoperative complications
and the patient was discharged 2 d after surgery. Histological examination of the specimen revealed a slight
muscle hypertrophy of the appendiceal wall due to the
chronic decubitus of the foreign body, without signs of
inflammation.

CASE REPORT
A 45-year-old Caucasian man presented to the Emergency
Department with mild lower right-side abdominal pain.
On examination, clinical findings suggested acute appendicitis with predominant right iliac fossa tenderness but
without definite peritonism. His laboratory work-up was
normal, and he was afebrile. In abdominal ultrasound
scans, the organs examined appeared normal with no
signs of acute appendicitis.
Eight months later, the patient was re-evaluated in an
outpatient setting. He was interrogated again and reported that he had eaten rice with saffron and marrowbone, a
traditional Northern Italian dish, approximately 15 years
previously and, while he was swallowing his last mouthful, he accidently ingested a marrowbone. For these
reasons, he was hospitalized. His preoperative laboratory
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DISCUSSION
The presence of foreign bodies in the gastrointestinal
tract rarely causes complications and their presence
within the appendix is a very rare event. Probably, if the
weight of the foreign body is greater than that of the
bowel fluid content, its movement is arrested in the cecum during transit where it gravitates towards the lower
portion[3]. The appendiceal orifice expands and allows
entry into its lumen. Only in a retrocecal appendix is
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there almost no possibility of an object entering into the
lumen[21] while any other part of the appendix allows free
access. Once in the appendix, peristaltic action is insufficient to expel bodies back into the cecum[3]. This is the
reason why, in our case, the marrowbone had been stuck
in the appendix for years, developing muscular hypertrophy without any signs of inflammation. The formation
of a fecal coat probably prevented the development of
inflammatory processes, making the patient essentially
asymptomatic with occasional mild pain, probably due
mainly to mechanical rather than inflammatory insults.
The use of diagnostic laparoscopy for the management of foreign bodies in the gastrointestinal tract as well
as in appendix[3,5] has been well described by previous
authors[22,23]. Although the advantages of laparoscopic
appendectomy have been established for young females
of reproductive age and for obese patients[24], in the male
population, the technique seems to be at least as safe and
effective as the open procedure. For this reason, laparoscopic appendectomy may be useful in the management
of foreign bodies in the appendix.
Furthermore, this procedure has also been described
in the literature as feasible for foreign bodies in other abdominal locations[25-28].
Rare cases in which a foreign body in the appendix
does not generate inflammation have also been described
in the literature. In a prospective study involving 62 Eskimo patients[29] having lead shot in the appendix, none had
developed clinical evidence of appendicitis, even after
13 years and, in 8 cases where the appendix had been removed, a histologically normal appendix was found. Sian
et al[13] also reported a case in which 27 lead shot pellets
were found in the appendix of a 45-year-old patient who
had eaten pigeons in childhood but no inflammation was
present. It is therefore possible, although rare, that a foreign body in the appendix even after many years (in our
case, 15 years) does not lead to an authentic appendicitis
either histologically or clinically.
Foreign bodies in the appendix and in the absence of
flogistic reactions are rare. Laparoscopic appendectomy
has been shown to be a reliable and safe diagnostic and
therapeutic method in elective surgery, even in cases of
large foreign bodies.
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sometime unusual presentation, as in the present case,
obstructive jaundice. Clinicians need to be aware of this
rare situation and its main radiographic sign i.e. , extraluminal compression of the duodenum between the
superior mesenteric artery and the aorta.
Original sources: Jeune F, d’Assignies G, Sauvanet A, Gaujoux
S. A rare cause of obstructive jaundice and gastric outlet obstruction. World J Gastrointest Surg 2013; 5(6): 192-194 Available
from: URL: http://www.wjgnet.com/1948-9366/full/v5/i6/192.
htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i6.192

INTRODUCTION
Superior mesenteric artery syndrome is a rare cause of
upper gastrointestinal obstruction, and is characterized
by 3rd duodenal obstruction between the abdominal aorta
and the superior mesenteric artery. This can be due to
loss of intra-abdominal fat by malabsorption, cancer,
anorexia nervosa, or spinal surgery decreasing aortomesenteric angle and the distance between the superior
mesenteric artery (SMA) and aorta. Classical symptoms
are postprandial epigastric pain, nausea, vomiting, and
weight loss, or acute upper gastrointestinal obstruction.
We report an unusual presentation, with jaundice du to
compression of the common bile duct by the gastric obstruction and dilated duodenum.

Abstract
Superior mesenteric artery syndrome is a rare cause
of upper gastrointestinal obstruction, and is characterrd
ized by 3 duodenal obstruction between the abdominal aorta and the superior mesenteric artery. Classical
symptoms are postprandial epigastric pain, nausea,
vomiting, and weight loss, or acute upper gastrointestinal obstruction. We herein describe an unusual
presentation, with jaundice due to compression of the
common bile duct by the gastric obstruction and dilated
duodenum.

CASE REPORT
A 31-years old man was admitted in a traumatology unit
after a fall from the 3rd floor, and was operated for a
thoracic spine injury (without spinal cord injury) requiring
a T2-T6 osteosynthesis. Three weeks latter, and after a
more than 10 kg weight loss, the patients progressively
complain of abdominal discomfort, nausea, vomiting and
jaundice. Physical examination only revealed abdominal

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Upper gastrointestinal obstruction; Superior
mesenteric artery syndrome; Obstructive jaundice
Core tip: Superior mesenteric artery syndrome is a
rare cause of upper gastrointestinal obstruction, with
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A

Figure 1 Contrast computed tomography revealing. A: A complete gastric
outlet obstruction (white arrow); B: With
distension of the stomach, and the duodenum, with a flat bowel after its pass
behind the superior mesenteric artery
(white arrow).

B

A

aorta. This was associated with a left renal vein obstruction
with left gonadal vein dilatation (Figure 2B). After nasogastric tube decompression, obstructive jaundice and abdominal discomfort rapidly disappeared. Because of failure of
parenteral nutrition and enteral feeding, possibly due to an
important catabolism following extensive spine surgery, and
anorexia in relation to a depressive syndrome, a Roux-en-Y
gastrojejunostomy associated with duodenojejunal flexure
lowering (Strong’s procedure) was performed, allowing oral
feeding and weight gain within the next weeks.
SMA syndrome is a rare cause of upper gastrointestinal, first described in 1842 by Von Rokitanski, and characterized by 3rd duodenal obstruction between the abdominal aorta and the SMA[1]. This can be due to loss of intraabdominal fat by malabsorption, cancer, anorexia nervosa,
or spinal surgery[2,3] decreasing aortomesenteric angle and
the distance between the SMA and aorta. Classical symptoms are postprandial epigastric pain, nausea, vomiting,
and weight loss, or acute upper GI obstruction[4]. Biliary
symptoms such as in this case have been rarely reported[5].
CT angiography with 3-D reconstruction and oral contrast provides the diagnosis. Diagnostic criteria include: aortomesenteric angle < 20°, aortomesenteric distance < 8 mm,
gastric and duodenal dilatation above the third duodenum[6].
Left renal vein compression by SMA and its consequences
such as varicocele, hematuria or orthostatic proteinuria, can
also been seen so-called nutcracker syndrome[7].
Initial conservative treatment, with nasogastric decompression, electrolytic resuscitation and nutritional support,
is successful in more than half of patients and seems to
be efficient only in patients with short story of SMA syndrome and mild duodenal stenosis[8]. Two surgical options
are indicated after medical treatment failure: obstruction
bypass such as duodenojejunostomy and gastrojejunostomy or Treitz’s ligament lowering (the Strong’s procedure) to decompress the duodenum[9]. Clinicians need to
be aware of this rare situation and its main radiographic
sign, i.e., extraluminal compression of the duodenum between the SMA and the aorta, in order to promptly adapt
their therapeutic strategy.

B

Figure 2 Contrast computed tomography with vascular reconstruction revealing. A: That the aortomesenteric angle was decreased to 9; B: A left renal
vein obstruction with left gonadal vein dilatation.

distension without tenderness in an undernourished and
jaundiced patient. Blood work was significant for a bilirubin of 168 mmol/L and eleveted liver enzymes Aspartate
Aminotransferase (92 UI/L), Alanine Aminotransferase
(109 UI/L), and Gama Glutanyltransferase (288 UI/L).
The remainder of his laboratory works was within normal limits. Contrast computed tomography (CT) was performed, revealing a complete gastric outlet obstruction
(Figure 1), and elucidated the clinical situation.

DISCUSSION
On the basis of clinical presentation and CT scan imaging
SMA syndrome was suspected. CT scan reveled distension
of the stomach, and the duodenum, with a flat bowel after
its pass behind the SMA (Figure 1A). When compared
to initial imaging, aortomesenteric angle was decreased to
9° (Figure 1A and 2A), because of the rapid and intense
weight loss following surgery, associated with a decreased
in retroperitoneal fat thickness. Additionally, because of
the chronic gastric outlet obstruction, there either a direct
compression of the common bile duct by the distended
stomach and duodenum or an increased intraduodenal
pressure, responsible for the obstructive jaundice, as proven
by the rapid bilirubin and liver function test decreased after
nasogastric tube decompression. The mechanism of this
upper gastointestinal (GI) obstruction is an extraluminal
compression of the duodenum between the SMA and the
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tients with acute abdominal pain who have been treated with antibiotics. We report a case of an older patient
with pseudomembranous colitis that was misdiagnosed
as acute appendicitis.
Original sources: Chyung JW, Shin DG. Localized pseudomembranous colitis in the cecum and ascending colon mimicking
acute appendicitis. World J Gastrointest Surg 2013; 5(5): 156-160
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Abstract

INTRODUCTION

A 61-year-old male was admitted to our hospital due
to right lower abdominal pain and watery diarrhea for
3 d. Beginning 3 wk before he arrived in our hospital,
rd
he took 3 -generation cephalosporin (cefixime) for
2 wk due to chronic left ear otitis media. Colonoscopic
examination revealed yellowish patches of ulcerations
and swelling covered with thick serosanguineous exudate in the cecum and ascending colon. After 7 d of
oral metronidazole treatment, his symptoms completely
disappeared. We report a case of localized pseudomembranous colitis in the cecum and ascending colon
mimicking acute appendicitis associated with cefixime.

Patients who are administered antibiotics often experience diarrhea (referred to as antibiotic-associated diarrhea), and when these patients are proven to have inflammation in the colon, it is known as antibiotic-associated
colitis. Furthermore, when patients with antibioticassociated colitis have more inflammation in the colon
and show pseudomembrane formation, it is referred to as
pseudomembranous colitis.
Here, we present the case of a 61-year-old male patient who was first suspected of having acute appendicitis
and had been experiencing right lower abdominal pain,
tenesmus, and frequent watery diarrhea for 3 d before
visiting the hospital. He also had a history of taking a
cephalosporin antibiotic (cefixime) for 2 wk after an outpatient visit to the otolaryngology department to treat
otitis media of the left ear 3 wk before visiting us. Based
on these findings, we performed hematologic, colonoscopic, and histologic examinations and found pseudomembranous colitis limited to the cecum and the right
ascending colon. We also present a literature review.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Enterocolitis; Pseudomembranous; Appendicitis; Abdomen; Acute; Diarrhea; Cefixime
Core tip: Pseudomembranous colitis is mostly related
to antibiotics, and it presents symptoms of diarrhea,
abdominal pain, fever, hypoalbuminemia and hypovolemia. Diarrhea is the most common manifestation, but
in geriatric patients, symptoms of pseudomembranous
colitis can be different from those of usual cases, and
the disease course can be more aggressive. For these
reasons, it can be misdiagnosed. Therefore, physicians
must consider pseudomembranous colitis in older pa-
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CASE REPORT
A 61-year-old male had right lower abdominal pain, frequent watery diarrhea. He was underwent antibiotic treat-
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Figure 1 Abdominal ultrasonographic finding. Non-specific colitis in the ascending colon and the cecum and secondary mild inflammation of the appendix.

Figure 3 Colonoscopic finding shows multiple elevated yellowish or white
pseudomembranes with hyperemic, edematous mucosa in the ascending
colon and cecum.

bound tenderness were obvious, our digital exploration
did not find any lump.
Examination findings
The hematological examination results were peripheral
blood white blood cell count 8900/mm3, hemoglobin 15.3
g/dL, hematocrit 44%, platelet count 123 × 103/mm3, and
CRP 15.2 mg/L. Meanwhile, his urinalysis results were
normal, except for glucose (+++). His ultrasound results
on the day of the visit showed that every layer of the serous membranes of the ascending colon and cecum was
hypertrophic, whereas the serous membrane of the appendix was slightly hypertrophic, secondary to inflammatory responses in the colon (Figure 1). The results of an
abdominal computed tomography (CT) scan performed
the day after the visit showed that the serous membranes
of the cecum and ascending colon were generally hypertrophic, and there were inflammatory infiltrates around
the colon (Figure 2). A colonoscopy performed on the
4th d also found pseudomembranous colitis limited to the
cecum and ascending colon; thus, a biopsy was carried out
(Figure 3). The biopsy confirmed that he had typical pseudomembranous colitis with crater-shaped ulcers (Figure
4), and the stool analysis showed that he was positive for
Clostridium difficile (C. difficile) cytotoxin (0.09).

Figure 2 Abdomen computed tomography scan shows circular wall thickening in the cecum and the ascending colon and pericolic infiltration and
adjacent lymph nodes.

ment for otitis media in the right ear 3 wk previously and
had been taking diabetes medications for 19 years. He
had no specific history.
History of present illness
Three weeks before visiting us, he was diagnosed with
otitis media in the left ear and had been taking a 3rd-generation cephalosporin antibiotic (cefixime) prescribed by
the otolaryngology department at our hospital for 2 wk.
He stated that a week before the visit, he began to suffer
from discomfort in the right lower abdomen, tenesmus,
and intermittent and frequent watery diarrhea several
times a day. When he made an outpatient visit to the department of surgery, he reported that he had not been
able to tolerate the consistent right lower abdominal pain
for the previous 3 d.

Progress
On the day that the biopsy confirmed pseudomembranous colitis, he began oral treatment with 250 mg of
metronidazole 4 times a day. After 3 d, his defecation
disorder and right lower abdominal pain mostly disappeared. In addition, when he was discharged, he was able
to eat properly. He was orally administered metronidazole
for 7 d, and through a colonoscopy performed a month
after discharge, we were able to confirm that his intestinal
mucosa had returned to normal (Figure 5).

Physical findings
When he visited us, his vital signs were blood pressure 110/60 mmHg, pulse rate 80 bpm, respiratory rate
20/min, and body temperature 36 ℃ but without fever
or chills. He presented a slightly decreased appetite, and
based on the clinical manifestations found through his
physical examination, his bowel sounds were normal.
Although the right lower abdominal tenderness and re-
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DISCUSSION
Pseudomembranous colitis was first reported in 1893,
and it was rare before antibiotics came into widespread

651

February 8, 2014|First Edition|

Chyung JW et al . Localized pseudomembranous colitis in the cecum

Figure 4 Histological finding shows the typical volcano-like exudate,
inflammatory cells, mucofibrinous material and inflammatory colonic mucosa with erosion (HE stain, × 40).

Figure 5 Follow-up colonoscopic finding showing normal mucosa in the
ascending colon and the cecum.

patients were successfully diagnosed through sigmoidoscopy; but in 13.6% of the patients, pseudomembranous
colitis occurred between 24 and 60 cm from the anus,
and it occurred more than 60 cm from the anus in 9.1%
of the patients. Furthermore, in 1999, Lee et al[4] studied
the clinical characteristics of C. difficile-associated diseases
and claimed that because less than 10% of patients had
lesions in the ascending colon alone without invading
the descending colon, sigmoidoscopy was sufficient, and
colonoscopy was not needed.
When C. difficile occurs in the cecum, it can be observed on a CT scan as an “accordion sign”, which is
caused by the invasion of the tissues surrounding the
cecum and cecal bulb as well as a thickening of the cecal
folds. Based on these CT scan results, appendicitis should
be distinguished from typhlitis, pseudomembranous
colitis, inflammatory diseases, diverticulitis of the cecum,
inflammatory bowel diseases, cecal volvulus, pneumatosis intestinalis, ischemia and necrosis, solitary cecal ulcer
syndrome, and tumors in the cecum in a patient suffering
from right lower abdominal pain[5]. Our patient’s CT scan
showed the “accordion sign.”
C. difficile is an anaerobic gram-positive bacillus that
is resistant to antibiotic treatments by forming spores.
C. difficile is part of the normal flora in the intestine of
infants, but this is rarely the case with older children or
adults. However, if the normal flora is altered due to antibiotic or antitumor treatments or infections with pathogens, such as Salmonella or Shigella, C. difficile colonization
can occur. Therefore, the normal flora in the colon appears to inhibit the growth of C. difficile. C. difficile secretes
powerful exotoxins called toxin A and toxin B, which
induce tissue damage to the colon. However, depending
on the strain, some exotoxins may be less toxic than others or not toxic at all. Nonetheless, because the level of
toxicity is not proportional to the severity of the disease,
in general, these toxins are reported as either positive or
negative[1].
Almost every antibiotic that shows activity against
bacteria can induce antibiotic-associated colitis. The antibiotics that most commonly cause antibiotic-associated
colitis are cephalosporin, ampicillin, amoxicillin, and

use. In the early 1950s, as antibiotics began to be widely
used, the incidence of pseudomembranous colitis also
began to rise. At the time, people suspected that the main
cause of pseudomembranous colitis was Staphylococcus
aureus, one of the most common nosocomial infections.
However, in 1974, a prospective study revealed that approximately 20% of patients who were administered
clindamycin experienced antibiotic-associated diarrhea,
and half of them suffered from pseudomembranous
colitis.
In 1935, Hall and O’Toole claimed that C. difficile was
a normal part of the flora of infants’ intestines. They
described it as “the difficult clostridium” because an anaerobic gram-positive bacillus was considered the most
difficult bacteria to grow in culture[1]. In an animal study,
it was shown that C. difficile could secrete powerful toxins, but its clinical significance was discovered in the late
1970s. At that time, for the first time, C. difficile and its
cytotoxin were found in the feces of almost every patient
with pseudomembranous colitis but not in the feces of
healthy people; this indicated that the toxins produced by
C. difficile caused pseudomembranous colitis.
The first case of pseudomembranous colitis that occurred in the cecum and appendix was presented in 1997
by Coyne et al[2]. A 76-year-old female patient who was
receiving hemodialysis for chronic renal failure experienced pseudomembranous colitis after being administered clindamycin to treat abdominal pain and diarrhea,
but pseudomembranous colitis reoccurred a month after
using metronidazole, and this led to her death. Based on
the colonoscopy performed when she was admitted to
the hospital, she was diagnosed with pseudomembranous
colitis in her diverticulum, cecum, and appendix across
her transverse colon and descending colon.
In approximately 90% of cases, C. difficile is found
in the rectum and sigmoid colon on colonoscopy. However, in approximately 10% of cases, it occurs in the
distal colon; therefore, patients cannot be diagnosed by
sigmoidoscopy alone[1]. In 1982, Tedesco et al[3] carried
out a prospective study on patients diagnosed with pseudomembranous colitis. They stated that 77.3% of the
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clindamycin; the ones that cause it less frequently include
penicillin, excluding ampicillin, and macrolides (erythromycin, clarithromycin, and azithromycin). In addition,
antibiotics that occasionally cause antibiotic-associated
colitis include fluoroquinolone, trimethoprim-sulfamethoxazole, metronidazole, tetracycline, and chloramphenicol. It has not yet been clearly established whether
sulfonamide, parenteral aminoglycosides, or parenteral
vancomycin-as well as other antimicrobial agents against
fungi, mycobacteria, parasites, and viruses-can induce
antibiotic-associated colitis.
Moreover, C. difficile-associated colitis can occur in
patients who (1) have had prolonged hospitalization; (2)
share a cubicle or ward with a patient suffering from antibiotic-associated colitis; (3) are old; (4) recently had surgery, in particular, gastrointestinal surgery; (5) suffer from
intestinal obstruction; or (6) have a malignant tumor[6].
The most distinctive antibiotic-associated colitis induced by C. difficile may be pseudomembranous colitis.
For example, over 95% of patients diagnosed with pseudomembranous colitis have a positive stool toxin assay.
A close examination of their pseudomembrane reveals
few normal tissues and raised exudative plaques that have
hemorrhagic edematous mucosa with perforated areas.
Such plaques can grow and become merged across bowel
segments in the final stage of the disease.
The clinical characteristics of antibiotic-associated
pseudomembranous colitis vary. One of the most common
characteristics is a large amount of watery diarrhea without
blood or mucus. Most patients experience severe convulsive
abdominal pain and tenderness, fever, and leukocytosis.
However, symptoms can vary greatly. On one hand, some
patients suffer from diarrhea and show no systemic symptoms. On the other hand, some patients present severe
systemic toxicity, high fevers up to 40.0 ℃-40.6 ℃, and
peripheral leukocytosis up to 50000/mm3. The results of
stool examinations usually show white blood cells.
If left untreated, the clinical course varies between
patients. Some patients experience immediate relief from
symptoms after discontinuing the drug, while others continuously produce a large amount of feces up to week 8,
which can ultimately lead to hypoalbuminemia or electrolyte imbalance. There also have been some reports of severe patients with toxic megacolon and enterobrosia. The
mortality rate of severe patients is approximately 30%,
while the symptoms of most patients with mild symptoms improve simply by discontinuing antibiotics. In most
patients, symptoms begin to appear 4-10 d after antibiotic
administration. However, approximately 25% of patients
do not experience any symptoms until they discontinue
antibiotics, and a few begin to show symptoms after 4 wk
of administration. It has been reported that in some cases,
symptoms occur within several hours of antibiotic administration and sometimes even after a single administration
of antibiotic as a surgical prophylactic measure[7].
Our aged patient had risk factors for developing
pseudomembranous colitis and had a history of taking
a 3rd-generation cephalosporin antibiotic (cefixime) for
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approximately 2 wk. On sigmoidoscopy, we observed
several pseudomembranes limited to the cecum and the
ascending colon, and the pseudomembranes were proven
by biopsy. Moreover, the patient’s stool toxin assay was
positive (0.09).
Pseudomembranous colitis can be treated by discontinuing the antibiotic that has been used and switching to
a conservative treatment alone. In such cases, approximately 30% of patients show improved symptoms in approximately 10 d; however, patients with severe enteritis
can also take 250 mg of metronidazole orally 4 times daily
for approximately 7-14 d. When oral administration is impossible due to paralytic ileus or megacolon, 500 mg can
be administered every 6 h through a jugular vein. Because
metronidazole is well absorbed in the upper gastrointestinal tract, the downside of oral administration is that its
concentrations can decrease in the feces. However, pseudomembranous colitis can increase the permeability of
the colonic mucosa and subsequently allow metronidazole
to be delivered to the lumen of the colon. Metronidazole
is much more affordable than vancomycin, and due to
recent concerns over Enterococcus, which is resistant to
vancomycin, metronidazole is the primary choice to treat
antibiotic-associated colitis[8].
Typically, 125 or 500 mg of vancomycin is administered orally 4 times daily for 7-14 d. The 125 mg dose is
cheaper than the 500 mg dose, but they appear to have
similar treatment effects. Because vancomycin is rarely absorbed when orally administered, the fecal concentration
remains high. However, it is less effective when it is administered through a jugular vein, as the concentration is
lower in the lumen of the colon. It can be argued that oral
vancomycin is highly effective in treating antibiotic-associated colitis because there is no report of C. difficile being
resistant to vancomycin. Nevertheless, it is still much more
expensive than metronidazole, and considering concerns
over vancomycin-resistant enterococci, metronidazole
should be the primary choice to treat antibiotic-associated
colitis; vancomycin should only be used in cases in which
metronidazole cannot be used or in patients who do not
respond to metronidazole[9,10].
We administered 250 mg of metronidazole orally to
our patient 4 times daily; after 3 d, the right lower abdominal pain, tenesmus, and frequent watery diarrhea disappeared. The reoccurrence rate of pseudomembranous
colitis after treatment is reported to be approximately
20%, and possible causes of reoccurrence are reinfections by remaining strains and spore formation[11]. Our
patient was administered metronidazole for 7 d total, and
based on the result of a sigmoidoscopy performed one
month later, we were able to confirm that his intestinal
mucosa had returned to normal.
In conclusion, even when right lower abdominal pain
is the major clinical manifestation, if the patient has abnormal bowel habits and a recent history of antibiotic
administration, even without the presence of fever, chills,
or watery diarrhea (which are common clinical characteristics of pseudomembranous colitis), we recommend that
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pseudomembranous colitis should be considered in the
differential diagnosis of acute appendicitis.
7
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Abstract
Duodenal diverticula (DD) are frequently encountered
and are usually asymptomatic, with an incidence at autopsy of 22%. Perforation of DD is a rare complication
(around 160 cases reported) with potentially dramatic
consequences. However, little evidence regarding its
treatment is available in the literature. The aim of this
study was to review our experience of perforated DD,
with a focus on surgical management. Between January 2001 and June 2011, all perforated DD were retrospectively reviewed at a single centre. Seven cases (5
women and 2 men; median age: 72.4 years old, rang:
48-91 years) were found. The median American Society of Anesthesiologists’ score in this population was 3
(range: 3-4). The perforation was located in the second portion of duodenum (D2) in six patients and in
the third portion (D3) in one patient. Six of these patients were treated surgically: five patients underwent
DD resection with direct closure and one was treated
by surgical drainage and laparostomy. One patient was
treated conservatively. One patient died and one pa-
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INTRODUCTION
Duodenal diverticulum (DD) is common, with a reported prevalence of 22% at autopsy[1]. A similar incidence
has been reported during endoscopicretrograde cholangiopancreatography (ERCP)[2,3]. The most frequent location is the second and third portions of the duodenum
(D2-D3)[4].
Although, DD is rarely symptomatic and only 5%
of patients present with symptoms due to the compression of neighbouring organs, cholestasis (in cases of
periampullary diverticulum), haemorrhage, inflammation
or perforation[4]. One hundred and sixty-two cases of
perforated DD have been reported in the literature[5-8].
The supposed cause of perforation in 57% of cases is
ischaemic processes due to distension related to food
retention in the diverticula[9]. Other reported causes are
ulcerations, enterocolitihs, blunt abdominal trauma and
perforation due to the ERCP procedure[5,9-12].
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However, diagnosis remains a challenge, with many
potential differential diagnoses, including perforated
duodenal ulcer. Helical computed tomography (CT) has
emerged as a useful diagnostic tool and most centers
now use CT routinely to confirm the diagnosis. Yet surgical exploration in unstable and septic patients is still
considered mandatory, especially if the diagnosis is not
clear[13,14].
The appropriate surgical management remains under
debate. A surgical approach is usually advocated. However, some groups[5,14,15] have reported using a more conservative approach, and demonstrated that non-operative
management is a safe and practical alternative to surgery
in selected patients. The aim of this study was to review
our 11-year experience with perforated DD at a single
centre with a special focus on surgical management.

Figure 1 Computed tomography scan of case 5 showing a perforated
duodenal diverticula.

A

CASE REPORT
Between January 2001 and June 2011, all perforated DD
were retrospectively reviewed at a single center. Only
non-traumatic cases were included. Iatrogenic perforations (e.g. during endoscopy) were excluded from the
study. For all the analyzed patients a CT-scan was performed at the admission. Seven cases (five women and
two men; median age: 72.4 years old, range: 48-91 years)
were found. The median American Society of Anesthesiologists’ (ASA) score in this population was 3 (range: 3-4).
Six cases were treated surgically and one with a nasogastric tube and antibiotics (Taylor’s approach for upper
digestive perforation).
We report herein a series of seven cases of spontaneous DD perforation (Table 1). The clinical presentation
was abdominal pain in six cases and bilateral basithoracic
pain in one case. Of note, only one patient was admitted with severe septic shock. All the patients presented
elevated leucocyte count and C-reactive protein. Diagnosis was performed by CT scans in 42.8% (3 out of 7)
of the cases (Figure 1). Diagnosis of the other cases was
made intra-operatively. Six patients underwent surgery
(85.7%). Of these, five cases had an ASA score of 3 and
one an ASA score of 4. The perforated DD was located
at the D2 level in six cases (85.7%) (Figure 2A and B)
and at the D3 level in one case. All the patients received
endovenous antibiotics therapy for 10 d (ceftriaxone and
metronidazole). In five cases surgical treatment (Table 2)
involved resection of the DD and direct duodenal suture.
A nutritional jejunostomy was also performed in three
cases.
A transpapillary bilio-duodenal drain was used in the
patient with a D3 perforation due to the proximity of
Vater’s papilla. Only one patient presented with septic
shock, and at laparotomy, a damage control approach
was chosen (drainage and laparostomy) given the instability of the patient, and the important bowel edema that
did not allowed to close the abdominal wall.
The non-surgically treated case was treated with antibiotics and a naso-gastric tube because presented with
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B

Figure 2 Intraoperative image of case 6 (A) and 7 (B) after a Kocher manoeuvre. A: A perforated duodenal diverticulum was found after performing a
Kocher manoeuvre.

only bilateral basithoracic pain, and a diagnosis of a cover
DD perforation was performed on CT scan. An image
control (Upper passage opacification Rx with gastrographine®) was performed after 7 d after the oral intake. In
terms of outcome, a suture leak occurred in one patient
at post-operative day-5; this leak did not require surgery
and was conservatively treated with success (nasogastric
tube and endovenous antibiotics). One patient died (mortality: 14.3%) after a cardiac complication-cardiac failure.
This patient was admitted in a critical condition with
severe septic shock and the preferred surgical treatment
was damage control surgery. Oral intake was restored for
all the patients on average seven days after the operation.
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Table 1 Results of population characteristics and clinical presentation
Case Age (yr) ASA Symptoms
1
2
3
4
5
6
7

91
68
83
78
76
65
48

3
4
3
3
3
3
3

Shock Diagnosis Perforation localization Follow-up

RUQ acute pain, nausea and vomiting
Epigastria acute pain, septic shock
RUQ acute pain, nausea and vomiting
Epigastria acute pain, nausea and vomiting
Bilateral basithoracic pain
Epigastria and RUQ acute pain, nausea and vomiting
RUQ pain irradiating to the back

No
Yes
No
No
No
No
No

Surgery
Surgery
CT scan
Surgery
CT scan
Surgery
CT scan

D2
D2
D2
D2
D2
D2
D3

Alive at present after 12 yr
Died
Lost after 5 yr of follow-up
Lost after 5 yr of follow-up
Lost after 9 yr of follow-up
Alive after 1 yr of follow-up
Alive after 2 yr of follow-up

ASA: American Society of Anesthesiologists’ score; CT: Computed tomography; RUQ: Right upperquadrant.

Table 2 Results of treatment
Case
1
2
3
4
5
6
7

Localization
D2
D2
D2
D2
D2
D2
D3

Treatment

Morbidity-mortality

Hospital stay (d)

Excision, direct duodenal suture and nutritional jejunostomy
Drain and laparostomy
Died (cardiac comorbidity)
Excision, direct duodenal suture and nutritional jejunostomy
Excision and direct duodenal suture
Conservatively treated suture leak on POD day 5
Gastric tube and antibiotics therapy
Excision and direct duodenal suture
Excision, direct duodenal suture, nutritional jejunostomy and
bilio-duodenal drain

26
1
18
30
16
15
22

POD: Post-operative day.

The median hospital stay was 21.1 d (range: 15-30 d). No
long-term complications were detected (median followup of 63 mo).

In addition, perforation may cause retroperitoneal abscesses[16,17]. However, we did not find extended abscesses
of the retroperitoneal area in our case series, probably
thanks to the early performance of CT scans (maximum
delay of 6 h). Therefore, CT is usually the first diagnostic
procedure to be performed even though its specificity is
below 100%.
In terms of the location of the perforation, the second and third duodenal portions are involved in most
cases[5,14], as observed in our series. As a corollary to its rarity, the management of perforated DD remains subject
to debate. No surgical guidelines have been published for
perforated DD, as only case reports and small series (up
to 8 patients) have been reported in the literature[5,16,17].
In general, the surgical approach was considered the
treatment of choice. However, several recent cases were
treated with bowel rest, a naso-gastric tube and antibiotics, with encouraging results in selected patients[5,15]. If a
surgical intervention is highly indicated for unstable patients, the conservative approach deserves consideration
since its use appears to be attractive in more stable patients. This option may be particularly useful in a patient
of advanced age or in a patient with multiple medical comorbidities who is a prohibitive operative risk[14]. On the
other hand, in a patient with mild abdominal symptoms
and no evidence of impending sepsis, non-operative
management may suffice[14]. Taylor’s approach is widely
and successfully used for upper digestive perforation
and perforated DD could be treated using the same
technique. In the present series, the only patient who
underwent conservative treatment was selected for such
treatment because he presented with mild symptoms and

DISCUSSION
Perforation is an uncommon complication of DD and
also one of the most serious[16]. In this paper, we present
one of the largest series (seven patients) published to
date. The overall outcomes are encouraging, with a low
mortality rate and acceptable morbidity. In fact, the most
recent review reported rates of morbidity and mortality
of 33% and 8%-34% respectively[5]. Our results compare
favorably with these data.
Although well known as a possible complication of
DD, few reports of perforation can be found in the lite
rature. In fact, Thorson et al[5] recently reviewed the available literature and found only 162 cases. The leitmotif
remains a difficult preoperative diagnosis. Indeed, the
symptoms are often non specific and vague. Yet, one of
the most frequent patterns of presentation seems to be
right upper abdominal pain associated with nausea and
vomiting, as found in our series. Moreover, the differential diagnosis is wide and can be confusing. The most difficult differential diagnosis is a perforated duodenal ulcer,
which can show the same pattern in the clinic and on CT
scan. Since the wide diffusion of CT, the preoperative
diagnosis of perforated DD has increased, and this is
currently the best imaging modality available. Although
the final diagnosis is often made in the operating room,
CT is undeniably helpful and can sometimes differentiate perforated DD from a perforated duodenal ulcer.
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a clear diagnosis was possible preoperatively. Therefore,
in selected patients with a precise CT-scan diagnosis and
good clinical condition, conservative treatment can be
considered.
In terms of surgical approach, several technical options are available, ranging from local excision to the
Whipple procedure, depending on the location of the
DD and the inflammatory status[18]. Moreover, laparoscopic diverticulectomy has also been reported to give
good results[19]. In their recent review, Thorson et al[5]
found diverticulectomy to be the most common treatment (49%). In our series, five patients were surgically
treated with an almost identical procedure: excision of
the DD and direct suture, with a drain placed in the resection area.
Nutritional jejunostomy was performed in three of
the five cases and a naso-gastric tube was left in place
for at least 7 d. Of note, in one case, a transcystic biliary
drain was necessary due to the location of the perforated periampullary DD. This was introduced in order
to prevent biliary stenosis in relation to the duodenal
suture. Perforation of a DD is a very serious complication and may be fatal. Early CT scan is recommended
for diagnosis in suspected cases. Our therapeutic strategy
for a perforated DD is resection of the diverticula and
direct suture when possible, associated with drainage and
placement of a nutritional jejunostomy. A conservative
approach is attractive in selected patients.
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Recurrent intestinal volvulus in midgut malrotation causing
acute bowel obstruction: A case report
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years following an initial Ladd’s procedure for midgut
malrotation. Therefore, one will need to exercise a
high index of suspicion and this becomes very crucial
in order to ensure prompt surgical intervention and
thereby preventing an attendant bowel ischaemia with
its associated high fatality.
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Abstract
Intestinal malrotation occurs when there is a disruption in the normal embryological development of the
bowel. The majority of patients present with clinical
features in childhood, though rarely a first presentation
can take place in adulthood. Recurrent bowel obstruction in patients with previous abdominal operation for
midgut malrotation is mostly due to adhesions but
very few reported cases have been due to recurrent
volvulus. We present the case of a 22-year-old gentleman who had laparotomy in childhood for small bowel
volvulus and then presented with acute bowel obstruction. Preoperative computerised tomography scan
showed small bowel obstruction and features in keeping with midgut malrotation. Emergency laparotomy
findings confirmed midgut malrotation with absent appendix, abnormal location of caecum, ascending colon
and small bowel. In addition, there were small bowel
volvulus and a segment of terminal ileal stricture. Limited right hemicolectomy was performed with excellent
postoperative recovery. This case is presented to illustrate a rare occurrence and raise an awareness of the
possibility of dreadful recurrent volvulus even several
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INTRODUCTION
Intestinal malrotation occurs when there is a disruption
in the normal embryological development of the bowel
rotation, elongation and fixation. Normal developmental
gut rotation takes place around the superior mesenteric
artery (SMA) which supplies the midgut. Disturbance of
this process will lead to incomplete or non-rotation of
the foetal midgut. This condition affects approximately 1
in 500 live births with the vast majority of the associated
complications presenting in the first month of life when
its diagnosis is made[1-3]. It has been reported that well
over 90% of the affected individuals manifest by the
time of their first birthday[1-5].
The diagnosis of midgut malrotation is rarely reported in adults[2,4-9]. A small proportion of the cases go
undetected until adulthood when they are incidentally
diagnosed in the course of radiological investigations
or operative interventions for acute bowel obstruction
or other unrelated conditions[3-6]. There is even a lesser
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group of patients presenting later in life with intermittent non-specific acute or chronic symptoms where the
diagnosis is particularly difficult to make and the condition can go on for life undetected[2,5-9].
This is a report of a young adult who previously
underwent a laparotomy three weeks of age for bowel
volvulus and represented later with acute small bowel
obstruction due to recurrent volvulus in the setting of
midgut malrotation. This unique case is reported to illustrate a rare occurrence of recurrent volvulus following Ladd’s procedure for midgut malrotation. Therefore,
a high index of suspicion is required for early diagnosis
and prompt surgical intervention in order to prevent the
risk of bowel gangrene and its associated high fatality.

A
Large bowel occupying
the whole of the left side
of the abdomen

Small bowel loops
occupying the whole of the
right side of the abdomen

Caecum

Terminal ileum

L
1
6
3

B
Stomach

CASE REPORT

Pylorus

A 22-year-old gentleman presented with three days history of an acute onset central abdominal pain, progressive
distension and vomiting. Patient has been experiencing
intermittent abdominal pain for weeks and erratic bowel
habit with scanty pellet-like stool prior to presentation.
He had presented 2 wk earlier and underwent an emergency left inguinal hernia repair which was misdiagnosed
as the cause of the intermittent abdominal pain. There
was a background history of laparotomy for “twisted”
bowel when he was 3-wk-old.
Physical examination at this presentation showed dehydration, distended abdomen with tenderness around
the umbilicus. There was no peritonitis and bowel sounds
were high pitched and hyperactive. Rectum was empty.
Blood tests were unremarkable with normal parameters for full blood count, urea and electrolytes, liver
function tests, arterial blood gases, C-reactive protein
and lactate. The abdominal radiograph showed features
of a small bowel obstruction. This was subsequently
confirmed on the abdominal computerised tomography
(CT) scan. The caecum was located to the upper left
quadrant with the large bowel on the left of the abdomen and most of the small bowel loops were on the
right side (Figure 1A). There was failure of progress of
the duodenum to the left side of the spines and aorta
(Figure 1B). There was also a reversal of the relationship
between the mesenteric artery and vein (Figure 1C). A
diagnosis of adhesions causing bowel obstruction in the
setting of midgut malrotation was made.
The patient was adequately resuscitated and underwent an emergency laparotomy and limited right hemicolectomy with ileocolic anastomosis. The findings at
operation were consistent with midgut malrotation, with
small bowel on the right side and pelvis, caecum and
ascending colon on the left upper abdomen and the duodenal-jejunal flexure on the right side of the ascending
colon. The appendix was absent presumably removed at
the previous laparotomy. There were minimal intra-abdominal adhesions. The cause of obstruction was small
bowel volvulus with dilated, congested but viable bowel
and a segment of chronically thickened and strictured
terminal ileum presumably the site of previous ileoileal
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Figure 1 Computerised tomography scan. A: Abnormal location of the
caecum and terminal ileum and most of the small bowel to the right side of the
abdomen; B: Non-progression of the duodenum across the spines and aorta; C:
Reversal of the relationship between mesenteric artery and vein.

anastomosis in childhood (Figure 2). The patient made
a good recovery postoperatively and was discharged
home a week after the operation. Follow up in the clinic
showed no recurrence of symptoms up until 6 mo after
surgery.

DISCUSSION
Midgut malrotation is a rare cause of intestinal obstruction in adult life and only few of such cases have been
reported in the literature[2,4-11]. Recurrent intestinal obstruction is even rarer in adults who have been previously operated for gut malrotation and few of such cases
have been reported. Features of intestinal obstruction in
patients who have had previous laparotomy always raise
the suspicion of adhesions as the aetiological factor. The
other possible causes to consider are either postoperative
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Table 1 Reported cases of recurrent intestinal volvulus
following previous Ladd’s procedure for midgut malrotation

Caecum

Terminal ileum

Ref.

Year No of Diagnosis
cases

Fu
et al[16]

2007

3

Mazeh
et al[17]
Alkan
et al[18]
Tashjian
et al[19]

2007

1

2-recurrent volvulus
1-surgery
1-adhesive bowel obstruction 1-conservative
treatment
Recurrent volvulus
Surgery

2007

1

Recurrent volvulus

2007

3

Panghaal
et al[20]
El-Gohary
et al[21]
Biko
et al[15]
This case

2008

1

1-recurrent volvulus
All had
1-adhesive bowel obstruction surgery
1-closed loop obstruction
Recurrent volvulus
Surgery

2010

10

2011

9

2012

1

Small bowel volvulus
Strictured distal ileum

Dilated and congested but
viable small bowel on the right
side of the abdomen and pelvis

Figure 2 Intraoperative findings showing high riding left upper quadrant
caecum, dilated congested but viable small bowel on the right of the abdomen. Terminal ileum entering the caecum on the right side.

midgut volvulus or internal herniation and few of the
latter have been reported following laparoscopic appendicectomy, cholecystectomy and gastric banding operations[12-14]. The reason(s) for this rare phenomenon following laparoscopic operations is not well understood.
Biko et al[15] in their retrospective review of obstructive
symptoms in patients post Ladd’s procedure showed that
adhesive small bowel obstruction was more common
than the most dreaded recurrent gut volvulus.
Midgut malrotation is rarely considered as an underlying diagnosis in adults and may present in various ways.
Our patient had a history of abdominal surgery as a
child for volvulus but there was no knowledge of the aetiological factor at the time of this presentation. He presented initially two weeks earlier with features of subacute obstruction and finding of a left inguinal hernia. He
had a presumed diagnosis of an obstructed left inguinal
hernia and underwent an emergency hernia operation.
However, this treatment did not resolve his symptoms
hence necessitating a representation with an acute bowel
obstruction. The initial diagnosis of acute adhesive
bowel obstruction was made on the background history
of previous laparotomy he had as a 3-wk-old child. The
clinical diagnosis of midgut malrotation in adolescents
and adults is difficult because it is rarely considered on
clinical grounds. Beside, many of these patients remain
asymptomatic and majority of them are only discovered
incidentally during investigations or laparotomy. Dietz
et al[9] in a series of 10 adults with intestinal malrotation
showed that 4 and 5 of them presented with acute and
chronic bowel obstructive symptoms respectively and
one patient had an acute abdomen due to appendicitis.
Recurrent volvulus as a cause of bowel obstruction
following Ladd’s operation for midgut malrotation is
very rare both in children and adult life and very few of
such cases have been reported in literature[15-21] (Table
1). Recurrent symptoms in such cases are usually considered to be due to adhesions and one may be inclined
to adopt a non-operative approach. Fu et al[16] reported
only two recurrences in a series of 12 adults treated for
symptomatic malrotation with one of them requiring a
reoperation and the other managed conservatively. It is
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Management
of volvulus

Surgery

1-recurrent volvulus
Surgery
9-adhesive bowel obstruction
1-recurrent volvulus
Surgery
8-adhesive bowel obstruction
Recurrent volvulus
Surgery

believed that the increasing use of CT scan will enable
one to make such diagnosis with certainty preoperatively
as this has the overall advantage of detecting the abnormal location of the midgut as well as any other intraabdominal anomalies. The finding of midgut malrotation should make one to suspect a possible diagnosis of
intestinal volvulus which may require an early surgical
intervention so as to prevent the most dreadful and life
threatening bowel ischaemia and infarction.
The standard surgical intervention in patients with
obstructive symptoms and gut malrotation is Ladd procedure which was originally described in paediatric population by Ladd[22]. This procedure consists of 4 elements
including the division of Ladd’s bands overlying the
duodenum; widening of the narrowed root of the small
bowel mesentery by mobilising the duodenum and division of the adhesions around the SMA to prevent further
volvulus; counterclockwise detorsioning of the midgut
volvulus if present and appendicectomy to prevent future
diagnostic dilemma of an abnormally located inflamed
appendix[22]. Most authors are of the opinion that Ladd’s
procedure is an adequate treatment for intestinal malrotation but various modifications of this operation have
been reported. The full components of this procedure
may not be required in the adult group to deal with the
bowel obstruction[5,8,9,22]. One of the clear objectives of
surgical management of midgut malrotation is to prevent
recurrent volvulus and there are various techniques used
to prevent such complication. This includes re-establishment of the normal gut anatomy by duodenopexy, caecopexy and suture fixation of the ascending colon to the
right abdominal wall, in the retroperitoneal position[8,9].
There are reports of increasing use of laparoscopic approach to Ladd’s operation in the literature[2,5,7] with excellent outcome.
It was difficult to ascertain the full details of the
procedure(s) performed in our patient in childhood as
the operation took place in a different hospital with una-
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vailable medical records. Our best guess is that he may
have had the standard Ladd’s procedure at that age as the
appendix and the classical Ladd’s bands were absent at
laparotomy. We presumed he may have also had a bowel
resection for ischaemic bowel resulting from volvulus as
evident by strictured distal ileum. There was no evidence
that a caecopexy and/or fixation of the ascending colon
to the right abdominal wall were performed. This patient
had a recurrent small bowel volvulus and chronic stricture of the distal ileum causing acute bowel obstruction.
Recurrent small bowel volvulus also may have been encouraged by the minimal adhesion formation following
the laparotomy he had in childhood. He then underwent
a limited right hemicolectomy and ileocolic anastomosis
with an uneventful postoperative recovery.
In conclusion, midgut malrotation is rare in adult
population but an important factor contributing to bowel
obstruction in that group. The most dreadful and life
threatening complication of intestinal malrotation both
in children and adults is gut volvulus with possible ischaemic changes and associated high mortality. However,
recurrent volvulus resulting from intestinal malrotation
is uncommon after treatment with Ladd’s procedure and
only very few of such cases have been reported in the
literature. Majority of recurrent bowel obstructive symptoms are due to adhesions from previous laparotomy.
Therefore, one will need to exercise a high index of suspicion and an awareness of the possibility of recurrent
volvulus even several years following an initial Ladd’s
procedure. This is crucial to ensure prompt surgical intervention in order to prevent attendant bowel ischaemia
and a high fatality rate.
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INTRODUCTION
Situs inversus totalis (SIT) is a rare congenital anomaly
and denotes complete right-left inversion of thoracic and
abdominal viscera. Although laparoscopic experience in
such patients often has been reported, the majority of
reported cases are of laparoscopic cholecystectomy[1].
Reports of advanced laparoscopic surgeries are increasing in accordance with the progression of laparoscopic
procedures. However, reports of laparoscopic surgery
for colorectal malignancy are very few, and only 2 laparoscopic colorectal surgeries with lymphadenectomy
have been reported[2,3]. Here we present a third case and
a review of the literature.

Abstract
Situs inversus totalis (SIT) is a rare anomaly in which
the abdominal and thoracic cavity structures are opposite their usual positions. Occasionally, a few patients
with a combination of this condition and malignant
tumors have been encountered. Recently, several laparoscopic operations have been reported in patients
with SIT. We report a case of an 83-year-old man with
situs inversus totalis who developed colon cancer after
open distal gastrectomy. Laparoscopic hemicolectomy
with radical lymphadenectomy in such a patient was
successfully performed by careful consideration of the
mirror-image anatomy. Techniques themselves was not
different from those in ordinary cases. Thus, curative
laparoscopic surgery for colon cancer in the presence
of situs inversus totalis is feasible and safe.

CASE REPORT
In a follow-up after open distal gastrectomy performed
for gastric cancer at the age of 77 years, an 83-yearold man with a history of SIT visited our department,
reporting bloody stool. After colonoscopy yielded a diagnosis of transverse (splenic flexure) colon cancer, the
patient was admitted to our hospital for further evaluation and surgical treatment. Abdominal examination
revealed an upper midline scar. Laboratory examination
confirmed anemia (red blood cell count, 396 × 104/mm2;
hemoglobin, 11.1 g/dL; hematocrit, 34.6%). Serum carcinoembryonic antigen was not elevated (2.8 ng/mL;
reference range, 0-5 ng/mL). Chest radiography showed
dextrocardia and a right subphrenic gastric bubble (Figure
1A). Abdominal computed tomography revealed complete transposition of abdominal viscera, confirming SIT
(Figure 1B). Barium enema and colonoscopy showed an

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Situs inversus totalis; Laparoscopic surgery; Hemicolectomy; Colon cancer; Radical lymphadenectomy
Original sources: Sumi Y, Tomono A, Suzuki S, Kuroda D, Kakeji Y.

WCCR|www.wjgnet.com

663

February 8, 2014|First Edition|

Sumi Y et al . Laparoscopic hemicolectomy in SIT

A

Figure 1 Chest radiography (A) and abdominal computer tomography (B) of the patient. A: Dextrocardia and a right subphrenic gastric bubble are evident; B: Complete transposition of abdominal viscera
is shown, confirming situs inversus totalis.

B

(2)

(2)

Figure 2 Barium enema and colonoscopy. Barium enema and colonoscopy showed an ulcerated lesion (2) in the splenic flexure of the
transverse colon and a polyp (1) in the transverse colon. Polyps (3, 4)
in the descending colon were not detected by barium enema, but were
detected by colonoscopy.

(1)

(1)
(1)

(3)

(2)
(3)
(4)

(4)

ulcerated lesion in the splenic flexure of the transverse
colon and polyps in the descending and transverse colon
(Figure 2). Histologic examination of specimens from
colonoscopic biopsy indicated adenocarcinoma. According to the findings described above, laparoscopic hemicolectomy with radical lymphadenectomy was performed.
After general anesthesia was induced, the patient was
placed in a modified lithotomy position. The operator
was situated on the right because of the need to dissect the adhesion between the liver and the transverse
colon, the endoscopist was between the legs, and the
first assistant was on the left side. A 12-mm infraumbilical port was placed using the Hasson technique and a
30° telescope was introduced into the peritoneal cavity. In the peritoneal cavity, we recognized the adhesion
between the liver and the transverse colon. Additional
ports were placed, including a 12-mm trocar in the right
lower quadrant and two 5-mm trocars in the right upper
quadrant for the operator, and a 12-mm trocar in the left
upper quadrant and 5-mm trocar in the left quadrant for
the assistant (Figure 3A). After the adhesion between
the jejunum and the mesocolon was dissected carefully
because the reconstruction in the last distal gastrectomy was a Billroth Ⅱ via retrocolic root (Figure 3B),
the transverse colon was dissected from the liver. The
mesentery was incised from the area dissected between
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the jejunum and mesocolon to the origin of the middle
colic artery. Radical lymphadenectomy was continued up
to the root of the middle colic artery and the branch of
the splenic flexure was divided (Figure 3C). The incision
of the mesentery was extended up to the origin of the
right colic artery (the left in an orthotopic patient) and
the branch of the right colic artery was divided (Figure
3D). After mobilization up to the descending colon, dissection and reconstruction of the colon were performed
extracorporeally through a 5-cm skin incision continued
to the right port using a functional end-to-end stapling
method. Operating time was 402 min and blood loss was
230 mL. Compared to orthotopic patients, the operating
time was longer and the blood loss greater because of
the intraabdominal adhesions after open distal gastrectomy. According to the Japanese classification of colorectal
carcinoma[4], macroscopically, the tumors were a 51 mm
× 41 mm type 3 lesion in the transverse colon, a 38 mm
× 17 mm Ⅱc lesion in the transverse colon, and 17 mm
× 13 mm and 10 mm × 10 mm Ⅱa lesions in the descending colon. Histological examination of the resected
specimens disclosed a moderately-differentiated adenocarcinoma (type 3, pSS, pN0, sH0, sP0, cM0, ly1, v0,
Stage Ⅱ) and well-differentiated adenocarcinomas (Ⅱa
and Ⅱc lesions, pM, pN0, sH0, sP0, cM0, ly0, v0, stage 0)
(Figure 4). After an uneventful postoperative course, the

664

February 8, 2014|First Edition|

Sumi Y et al . Laparoscopic hemicolectomy in SIT

A

B

5 mm
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C
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Figure 3 Sites of trocar placement and intraoperative finding. A: A camera was inserted into the subumbilical area through a 12-mm trocar; B: The reconstruction
in the last distal gastrectomy was Billroth Ⅱ via retrocolic root; C: Radical lymphadenectomy was continued up to the root of the middle colic artery and the branch of
the splenic flexure was divided; D: The branch of the right colic artery (the left in an orthotopic patient) was divided.

predisposition, no etiologies have been established, and
SI itself has no pathophysiologic significance[6,7]. Cardiovascular malformations (8%) and bronchiectasis (10%)
are often present[8]. With SIT, abnormal vascularization
of the arteries and veins is common; therefore, the preoperative confirmation of any abnormal vascularization
is very important. Particularly with laparoscopic surgery,
it is important to determine the presence of vascular
anomalies on preoperative CT or angiography. In the report of Iwamura et al[6], several cases having a combination of SIT and malignant tumors, such as cancer of the
lung, stomach, liver, colon, and rectum, were described.
Including our case, only 7 cases with SIT complicated by
colorectal malignancy have been reported in the English
literature[2,3,6,7,9,10].
Surgical procedures, especially laparoscopic procedures, are considered more difficult in patients with SIT
than in other patients because of the mirror-image anatomy. Thus, because laparoscopic surgery in patients with
SIT is a technical challenge for the surgeon, it remains
relatively rare. However, it has been performed more
often in recent years in such patients, but most of these
procedures have been laparoscopic cholecystectomies[1],
and only 10 advanced laparoscopic procedures have been
described (Table 1)[2,3,5,11-17]. Furthermore, for malignancy,
only 4 laparoscopic procedures have been reported[2,3,13,14].
While laparoscopic colorectal surgery has recently become a standard procedure, only 5 (only 2 for colorectal
cancer) reports of laparoscopic surgery for colorectal
disease with SI have been published[2,3,5,11,12]. The reason

Figure 4 Macroscopic findings. The main tumor was a 51 mm × 41 mm
type 3 lesion in the transverse colon. A 38 mm × 17 mm Ⅱc lesion was in
the transverse colon and 17 mm × 13 mm and 10 mm × 10 mm Ⅱa lesions
were in the descending colon.

patient was started on a clear liquid diet on the 4th postoperative day and was discharged on the 16th postoperative day according to the clinical pathway at our hospital.

DISCUSSION
Situs inversus (SI) is a rare congenital anomaly in which
the organs are transposed from their normal site to the
opposite side of the body. SI may involve transposition
of thoracic or abdominal organs, or both. SIT denotes
complete inversion of thoracic and abdominal viscera[5-7].
The incidence is 1 in 5000-20 000[1]. Apart from a genetic
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Table 1 Reports of advanced laparoscopic surgery for situs inversus totalis
Operation

Author

Year

Disease

Operation time (min)

Blood loss (mL)

Laparoscope-assisted distal gastrectomy

Futawatari et al[14]
Yamaguchi et al[13]
Ahmed et al[16]
Wittgrove et al[15]
Cateline et al[17]
Fujiwara et al[2]
Jobanputra et al[12]
Kobus et al[5]
Davies et al[11]
Huh et al[3]

2010
2003
2006
1998
2006
2007
2007
2004
2002
2010

Gastric cancer
Gastric cancer
Obesity
Obesity
Obesity
Colon cancer
Diverticulitis
Diverticulitis
Diverticulitis
Rectal cancer

300
280
160
ND
ND
191
ND
180
ND
250

350
240
ND
ND
ND
60
ND
ND
ND
120

Laparoscopic gastro bypass
Laparoscopic sleeve gastrectomy
Laparoscopic hemicolectomy
Laparoscopic sigmoidectomy

Laparoscopic total mesorectal excision

Only 10 advanced laparoscopic procedures have been reported, 4 of which were for malignancies. ND: Not determined.

is considered to be that the number of SI patients is so
small, and the anatomic abnormality has made surgeons
reluctant to attempt laparoscopic surgery.
The positions of the operator, assistant, and trocar
did not differ from those in orthotopic patients. We
found no technical difficulties using the laparoscopic
procedure because we had acquired images of the ana
tomy. Attention to the fundamentals of laparoscopic
procedures, such as the careful handling of devices and
keeping the operating field dry, is very important. Of
course, accurate preoperative anatomic assessment and
careful preoperative planning of laparoscopic procedures (positions of operator, assistants, and trocar sites
as well as instrumentation) are needed to ensure a safe
and smooth procedure, as mentioned in previous reports
of laparoscopic surgery in patients with SI[5,11]. Although
advanced surgical skill is required for radical lymphadenectomy in a patient with SIT, careful recognition of the
mirror image anatomy is more important. In the present
patient, we had obtained information on vascularization
of the arteries and veins from operative records of the
previous open distal gastrectomy. Although this operation was after open surgery, we could safely perform the
laparoscopic procedure by adhering to the fundamentals
of laparoscopic procedures.
In summary, laparoscopic colectomy for colon cancer
in a patient with SIT can be performed safely by a skilled
surgeon and surgical team after thorough preoperative
planning including assessment of the anomaly. This
procedure is a feasible option to enable such patients to
benefit from minimally invasive surgery.

4
5

6

7

8

9

10

11
12
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Abstract

INTRODUCTION

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ganglioneuromatosis; Gastrointestinal poliposis; Phosphatase and tensin homolog; Cowden síndrome; Hamartoma

Intestinal ganglioneuromatosis is a hamartomatous polyposis usually reported in children and uncommon in adults
consisting of hyperplasia of the myenteric plexus and the
enteric nerve fibers[1]. The most common symptoms caused
are change in bowel habit and gastrointestinal bleeding.
Diagnosis is always microscopic although the digitiform
morphology of this type of polyps may be suggestive. It
may be a single, multiple or diffuse polyposis, characterized
by a disseminated, intramural or transmural proliferation of
neural elements involving the enteric plexuses. The diffuse
form has been related to systemic diseases such as MEN
Ⅱ, neurofibromatosis type 1 and hamartomatous polyposis
associated with phosphatase and tensin homolog (PTEN)
mutation, including Cowden syndrome, although ganglioneuromatosis has not been associated with any specific gene
mutation[2]. Cowden syndrome is an autosomal dominant
disease characterized by the presence of multiple hamartomas of ectodermal, mesodermal and endodermal origin, and
an increased risk of development of malignant disease. The
most typical finding is mucocutaneous lesions present in

Diffuse intestinal ganglioneuromatosis is a hamartomatous polyposis characterized by a disseminated,
intramural or transmural proliferation of neural elements involving the enteric plexuses. It has been associated with MEN Ⅱ, neurofibromatosis type 1 and
hamartomatous polyposis associated with phosphatase
and tensin homolog mutation. We report the case of a
female patient with a history of a breast and endometrial tumor who presented in a colonoscopy performed
for rectal bleeding diffuse ganglioneuromatosis, which
oriented the search for other characteristic findings of
Cowden syndrome given the personal history of the
patient. The presence of an esophagogastric polyposis
was also noted. Cowden syndrome is characterized by
skin lesions, but it is rarely diagnosed by these lesions,
because they are usually overlooked. Intestinal polyposis is not a major diagnostic criterion but it is very
useful for early diagnosis. The combination of colonic
polyposis and glucogenic acanthosis should orient the
diagnosis to Cowden syndrome.
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almost 100% of the cases[3]. It is also commonly associated with gastrointestinal polyposis, the most common
histology being hamartomas, although fibromatous, lipomatous or hyperplastic polyps, adenomas and sometimes
ganglioneuromas have also been reported. Many patients
present several histological types simultaneously[4]. We
report a case of intestinal ganglioneuromatosis that oriented the diagnosis to Cowden syndrome.

Table 1 2008 National comprehensive cancer network
diagnostic criteria for Cowden syndrome
Pathognomonic criteria
Lhermitte-duclos disease-adult
Mucocutaneous lesions
Trichilemmomas, facial
Acral keratoses
Papillomatous lesions
Major criteria
Breast cancer
Thyroid cancer (papillary or follicular)
Macrocephaly (≥ 97% ile)
Endometrial cancer
Minor criteria
Other structural thyroid lesions (e.g., adenoma, multinodular goiter)
Mental retardation (i.e., intelligence quotient ≤ 75)
Gastrointestinal hamartomas
Fibrocystic disease of the breast
Lipomas
Fibromas
Genitourinary tumours (e.g., uterine fibroids, renal cell carcinoma) or
genitourinary structural malformations
Uterine fibroids
Operational diagnosis in an individual (any of the following)
Mucocutaneous lesions alone if:
There are six or more facial papules, of which three or more must be
trichilemmoma; or
Cutaneous facial papules and oral mucosal papillomatosis; or
Oral mucosal papillomatosis and acral keratoses; or
Palmoplantar keratoses, six or more
Two or more major criteria, but one must include macrocephaly
or lhermitte-duclos disease
One major and three minor criteria; or
Four minor criteria
Operational diagnosis in a family where one individual is diagnostic for
Cowden
One pathognomonic criterion
Any one major criterion with or without minor criteria
Two minor criteria
History of Bannayan-Riley-Ruvalcaba syndrome

CASE REPORT
We report the case of a 40-year-old female patient who
presented to the gastrointestinal clinic in 2005 for rectal
bleeding associated with a change in bowel habit. She
had as personal history at that time of hemithyroidectomy due to hyperfunctional thyroid nodules, a bilateral
mastectomy for multicenter intraductal carcinoma and 4
abortions. Laboratory tests was performed with normal
complete blood count, glucose, urea, creatinine, ions,
liver profile, lipid profile, and hormone study. A colonoscopy was requested revealing multiple polyposis in
all colon segments, with polypectomy of over 50 polyps
being performed. Findings in the pathological study of
the excised tissue were: hyperplastic, adenomatous polyps and ganglion cells in lamina propria of some excised
polyps. In 2008, she required hysterectomy and right adnexectomy due to endometrial squamous metaplasia and
an eroded ovarian cyst. That same year a colonoscopy
was performed for postpolypectomy control in which
multiple polypectomy was repeated. On this occasion,
the pathological study revealed diffuse intestinal ganglioneuromatosis in the material provided (Figure 1). Based
on these findings and given its possible relationship, it
was decided to perform screening for MEN Ⅱ, which
was negative. Suspecting possible Cowden syndrome, a
targeted skin examination was requested, in which multiple papular facial lesions were identified, some of them
of papillomatous appearance, which were biopsied, with
several showing pathological features of trichilemmomas. A gastroscopy was subsequently performed showing esophagogastric polyposis (Figure 2), with esophageal polyps consistent with glucogenic acanthosis. The
patient met clinical diagnostic criteria for Cowden syndrome (Table 1), currently pending genetic study (PTEN
gene). Associated pathology at the cerebellar level was
discarded by magnetic resonance imaging. The recommended preventive follow-up was performed, requiring
in 2010 thyroid resection of thyroid remnants due to
papillary microcarcinoma and new endoscopic colonic
polypectomies (Pathology report: ganglioneuromas with
intestinal pneumatosis).

Figure 1 Pathological study revealed diffuse intestinal ganglioneuromatosis.

migration and apoptosis, all of which are important processes for adequate cell growth. Other syndromes that
have been associated with a mutation of this gene are
the Bannayan-Riley-Rubalcaba syndrome, proteus and
proteus-like syndrome and adult Lhermite-Duclos disease, as well as autism syndromes associated with macrocephalia[6].

DISCUSSION
Cowden syndrome is considered an uncommon syndrome of hamartomatous polyposis caused by germinal
changes in the PTEN tumor suppressor gene localized
on chromosome 10 (10q23)[5,6], which could be involved
as a regulator of multiple processes of cell proliferation,
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Figure 2 A gastroscopy was subsequently performed showing esophagic (A, B) and gastric polyposis (C).

The prevalence of Cowden syndrome has been estimated at 1/200 000-250 000 inhabitants in a German series
published in 1999[7], but it is thought that its prevalence is
underestimated as it is a difficult disease to diagnose because of the variability of its expression and since many
of its manifestations may go unnoticed[5].
Diagnosis is based on clinical criteria, the most recent criteria from 2008 have been previously described.
Our patient had 2 pathognomonic criteria (papillomatous papules, trichilemmomas), 3 major criteria (breast
cancer, thyroid cancer, endometrial cancer) and 2 minor
criteria (gastrointestinal hamartomas and benign thyroid
disease). These criteria lead us to the diagnosis but do
not provide an early diagnosis of syndrome, since the
skin lesions, pathognomonic of this disease, usually go
unnoticed and are diagnosed by a targeted examination
when one starts to suspect this condition, as occurred
also in our case. Gastrointestinal polyposis is considered
a minor criterion due to the lack of systematic studies to
determine its true frequency and histology[4]. It is actually
a very common finding, with an estimated prevalence
of up to 80% in patients with Cowden syndrome. In a
series of 127 patients with PTEN gene mutation, the
presence of gastrointestinal polyposis was seen in 50%
of the total and in 93% of patients who underwent an
endoscopy, thus indicating an underestimated frequency
of this manifestation since an endoscopic study is performed in only a percentage of patients, generally those
who are symptomatic[4]. The histopathology of the polyps found in colon is similar to that found in duodenum
and stomach but not in the esophagus, where it is usually
a diffuse glucogenic acanthosis, as in our case, and less
commonly consists of pseudo polyps of inflammatory
appearance. It has been suggested that the association
of benign gastrointestinal polyposis and esophageal
glucogenic acanthosis should be considered as a pathognomonic criterion for Cowden syndrome[3,8]. The implementation of surveillance programs in patients with
hereditary diseases with an increased risk of malignancy
is necessary but in the case of Cowden syndrome it is a
controversial subject since the association with increased
breast, thyroid and endometrial cancer is clear, but the
association to other cancers including melanoma, renal

WCCR|www.wjgnet.com

cell or colon cancer has not been established due to the
lack of sufficient data[6]. In the previously mentioned
series of 127 patients[4], colorectal cancer was detected
in 7.1% of patients, all under 50 years of age. Based on
these data and the earlier published cases referring to
a possible association between Cowden syndrome and
colon carcinoma, numerous recommendations for colon cancer screening were made in this type of patients.
From the laxest which recommend monitoring as in the
general population starting after 50 years[9] to the strictest which recommend starting at 15 years and monitoring every 1-2 years[10], through an intermediate and more
reasonable recommendation starting at 35 years, or earlier if there are symptoms, with a variable monitoring according to macroscopic and histopathological findings[4].
In conclusion, Cowden syndrome is a disease with increased risk of malignancy, whose clinical manifestations
are highly variable making diagnosis difficult. Gastrointestinal polyposis is a common manifestation but systematic studies are required to reach a criterion of greater
weight in diagnosis of this pathology. The histology if
gastrointestinal polyps is varied, and the same patient
may present 2 or more histological types, including ganglioneuromas, which when they are of the diffuse type
orient the diagnosis more quickly to Cowden syndrome.
Additional studies are needed to assess the malignization
risk of this polyposis and unify the recommendations
for colon cancer screening in this type of population.
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Esophageal tuberculosis presenting with hematemesis
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Key words: Esophageal tuberculosis; Esophagogastroduodenoscopy; Hematemesis
Core tip: Esophageal tuberculosis is very rare, constituting about 0.3% of gastrointestinal tuberculosis
cases. Esophageal tuberculosis presents commonly
with dysphagia, cough, chest pain in addition to fever
and weight loss. Complications may include hemorrhage from the lesion, development of arterioesophageal fistula, esophagocutaneous fistula or tracheoesophageal fistula. There are very few case reports of
esophageal tuberculosis presenting with hematemesis
due to esophageal ulceration. We report a patient with
hematemesis that was later attributed to the erosion of
tuberculous subcarinal lymph nodes into the esophagus.

Abstract
Esophageal tuberculosis is rare, constituting about
0.3% of gastrointestinal tuberculosis. It presents commonly with dysphagia, cough, chest pain in addition
to fever and weight loss. Complications may include
hemorrhage from the lesion, development of arterioesophageal fistula, esophagocutaneous fistula or tracheoesophageal fistula. There are very few reports of
esophageal tuberculosis presenting with hematemesis
due to ulceration. We report a patient with hematemesis that was due to the erosion of tuberculous subcarinal lymph nodes into the esophagus. A 15-year-old
boy presented with hemetemesis as his only complaint. Esophagogastroduodenoscopy (EGD) revealed
an eccentric ulcerative lesion involving 50% of circumference of the esophagus. Biopsy showed caseating
epitheloid granulomas with lymphocytic infiltrates suggestive of tuberculosis. Computerised tomography of
the thorax revealed thickening of the mid-esophagus
with enlarged mediastinal lymph nodes in the subcarinal region compressing the esophagus along with
moderate right sided pleural effusion. Patient was
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INTRODUCTION
Esophageal tuberculosis is rare, constituting about 0.3%
of gastrointestinal tuberculosis cases[1]. Usual presentation is due to dysphagia, retrosternal pain, fever, cough
and weight loss. Complications may include hemorrhage
from the lesion, development of arterioesophageal fistula, esophagocutaneous fistula or tracheoesophageal
fistula[2] and intramural pseudo-diverticulum[3]. There are
very few case reports of esophageal tuberculosis presenting with hematemesis due to esophageal ulceration[2,4,5].
We report a patient with hematemesis that was due to the
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Figure 1 Esophagogastroduodenoscopy showing eccentric ulcerative lesion involving 50% of circumference of the esophagus (white arrow).

Figure 3 Histopathological examination of esophageal ulcer biopsy showing epitheloid cell granulomas (red arrows) with caseation (black arrow) in
the exudate suggestive of esophageal tuberculosis (HE stain x 10).

Figure 2 Computerised tomography of the thorax showing thickening of
the mid-esophagus (red arrow) along with Ryle’s tube in situ (white arrow). Right sided pleural effusion seen (blue arrow).

Figure 4 Esophagogastroduodenoscopy after 6 mo of anti-tuberculosis
therapy showing resolution of esophageal ulcer along with scarring (red
arrow) and mucosal tags (white arrow).

erosion of tuberculous subcarinal lymph nodes into the
esophagus.

pleural effusion (Figure 3). Polymerase chain reaction of
the tissue was highly specific for mycobacterium tuberculosis. Diagnostic thoracocentesis revealed a turbid pleural
exudates with pH = 7.38, glucose = 72 mg/dL, total protein = 4.3 mg/dL, total cells = 2200/mm3, consisting of
80% lymphocytes and 20% polymorphonuclear cells and
lactate dehydrogenase = 724 U/L. Pleural fluid adenosine deaminase was 69 U/L, while smears, cultures and
cytology, were negative. Patient was initiated on a fourdrug antitubercular therapy (Rifampicin, Isoniazid, Pyrazinamide, Ethambutol) with marked improvement in his
symptoms. Repeat EGD after 6 mo showed only scarring
and mucosal tags with complete resolution of the ulcer
(Figure 4) and chest X-ray showed complete resolution
of pleural effusion.

CASE REPORT
A 15-year-old male presented to the emergency room
with five bouts of hematemesis and melena since past 2 d.
There was no history of dysphagia, dyspnea, cough, abdominal pain or syncope. On examination his pulse was
110 beats per minute and blood pressure 90/60 mmHg.
He appeared pale. Rest of the examination was unremarkable. Laboratory investigations revealed a hemoglobin level of 7 g/dL with normal blood chemistry. Human
immunodeficiency virus screening antibody was negative.
Erythrocyte sedimentation rate was 72 mm in the first
hour. Patient was resuscitated and esophagogastroduodenoscopy (EGD) was performed which revealed an eccentric ulcerative lesion involving 50% of circumference
of the esophagus at 26 cm from the incisors (Figure 1).
Biopsy of the ulcer margin was sent for histopathological
examination. It revealed caseating epitheloid granulomas
with lymphocytic infiltrate suggestive of tuberculosis
(Figure 2). Computed tomography (CT) of the thorax
showed thickening of the mid-esophagus with enlarged
mediastinal lymph nodes in the subcarinal region compressing the esophagus along with moderate right sided
WCCR|www.wjgnet.com

DISCUSSION
Esophageal tuberculosis is very rare and primary esophageal tuberculosis is seemingly even more exceptional.
Esophageal tuberculosis is considered primary when
there is no other detectable tubercular site and secondary when the esophagus is involved by spread from adjacent structures. Primary tuberculosis of the esophagus
is extremely rare, perhaps owing to intrinsic protective
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to erosion of tuberculous subcarinal lymph nodes.
Diagnosis of esophageal tuberculosis is difficult and
a high index of suspicion is required. Plain radiography
of the chest and CT scan could reveal pulmonary or
mediastinal lymph node involvement. CT scan may also
reveal thickening of the mid-esophagus as in our case.
Endoscopy is valuable to diagnose the lesion and for
achieving biopsy for histopathology and isolating the
organism[6]. Histology shows epithelioid granuloma with
Langhans cells and central caseous necrosis. Classical
granulomas are seen only in 50% of cases, whereas acid
fast bacilli are demonstrated in less than 25%[9]. Endoscopic mucosal biopsy has sensitivity of 22% as reported
by Mokoena et al[2]. Recently, cytology and polymerase
chain reaction have also proven useful in cases where the
initial biopsies showed non-specific changes[10].
Anti-tubercular chemotherapy (Rifampicin, Isoniazid,
Pyrazinamide, Ethambutol) for 6 to 9 mo is the main
stay in the treatment. Surgical intervention is warranted
if bleeding persists or gets complicated with perforation
or fistula formation occur.

mechanisms, such as stratified epithelial lining, presence of saliva. Besides, mucous coated tubular structure,
peristalsis discourages stasis and mucosal invasion by
organisms, which needs a physiologically stable environment. Several mechanisms have been proposed to explain
the spread of infection to the esophagus, resulting in
secondary esophageal tuberculosis: (1) infection of the
esophageal mucosa from swallowed tuberculous sputum;
(2) contiguous extension from laryngeal and pharyngeal
lesions; (3) contiguous extension from other adjacent
infected structures, such as the mediastinum, hilar lymph
nodes or vertebrae; (4) retrograde lymphatic spread; and
(5) hematogenous infection in the course of generalized
disseminated miliary tuberculosis[2].
Common site of tubercular involvement is midesophagus, near carina due to proximity to mediastinal
lymph nodes[6]. Damtew et al[7] in an analysis of 19 cases
of esophageal tuberculosis, found that the majority of
patients had direct extension from an adjacent caseous
mediastinal or hilar lymph node. Most of these cases
were diagnosed late and showed predominant involvement of the upper or middle third of the esophagus.
Three histomorphologically distinct types exist: (1)
Ulcerous type (most common): mycobacteria initially
involve submucosa of esophagus followed by formation of tubercle. As the disease progresses, caseous necrosis occurs within the nodule, followed by ulceration.
Usually it is a superficial ulcer with pale grey purulent
base, rough, irregular edge, only involving the mucosa
and submucosa. The more serious ulcers occur rarely,
often can penetrate the muscle layer, break through the
esophageal adventitia resulting in esophageal perforation, esophagomediastinal fistula or esophagopleural
fistula. Invasion of the trachea results in tracheoesophageal fistula. Death due to massive hemorrhage can occur
due to aortoesophageal fistula. Esophageal tuberculous
ulcer often has a self-healing tendency due to proliferation of fibrous tissue and scar formation, leading to local esophageal stenosis; (2) Hyperplastic type: is due to
excessive amount of tuberculous granulation tissue and
fibrous tissue hyperplasia. Sometimes due to massive
hyperplasia, there can be false tumor-like mass (pseudotumor) formation into the esophageal lumen, resulting
in luminal narrowing; and (3) Granular esophageal tuberculosis (least common): occurs in the severe systemic
disease where the mucosa and submucosa show many
gray-white nodules[8].
Esophageal tuberculosis presents commonly with
dysphagia, cough, chest pain in addition to fever and
weight loss, which might simulate esophageal malignancy. Presentation with complications is rare[2]. Hematemesis most often is due to arterioesophageal fistula with
grave prognosis. In this patient upper gastrointestinal
bleeding was due to ulceration in the mid-esophagus due
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DIGESTIVE SYSTEM DISEASES
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Core tip: This case series reports four different and
relevant pathologies with an echoendoscopic pattern
usually suggestive of lipoma.
Original sources: Figueiredo PC, Pinto-Marques P, Mendonça
E, Oliveira P, Brito M, Serra D. Duodenal subepithelial
hyperechoic lesions of the third layer: Not always a lipoma.
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INTRODUCTION
Endoscopic ultrasonography (EUS) has long been considered the most accurate procedure for the evaluation
of subepithelial lesions[1-3]. It provides important information, namely the layer of origin, size, borders and
echogenic structure. Using Doppler findings it may also
differentiate vascular structures from cysts or assess the
tumor blood supply. These findings allow for a presumptive diagnosis in most cases, although histopathology
remains the gold standard[2].
Gastrointestinal (GI) lipomas are benign tumors
that occur anywhere along the gut, most commonly in
the colon[4]. The typical EUS finding is a homogeneous,
hyperechoic, well-delimited lesion, originating from the
third layer of the GI tract (submucosa)[3,5]. The only differential diagnosis for this EUS pattern reported in the
literature is Brunner’s gland hamartoma[5,6].
This case series aims to broaden the spectrum of

Abstract
Endoscopic ultrasonography is the most accurate procedure for the evaluation of subepithelial lesions. The
finding of a homogeneous, hyperechoic, well-delimited
lesion, originating from the third layer of the gastrointestinal tract (submucosa) suggests a benign tumor,
generally lipoma. As other differential diagnoses have
not been reported, echoendoscopists might not pursue
a definitive pathological diagnosis or follow-up the patient. This case series aims to broaden the spectrum of
differential diagnosis for duodenal hyperechoic third layer subepithelial lesions by providing four different and
relevant pathologies with this echoendoscopic pattern.
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CASE REPORT

A

Case 1: Renal cell carcinoma metastasis
A 58-year-old woman was admitted for melena and upper GI endoscopy revealed an ulcerated mass in the
duodenal bulb. Biopsies using “bite-on-bite” technique
were inconclusive. EUS with a linear echoendoscope
(Olympus Medical Systems Corp., Tokyo, Japan) showed
a well-delimited hyperechoic mass, apparently originating
from the third layer at the bulb (Figure 1A). Fine-needle
aspiration (FNA) was performed with a 22-gauge EZ
Shot needle (Olympus Medical Systems Corp., Tokyo,
Japan). FNA smear and cellblock sections showed clear
cell aggregates with positive immunostaining for cytokeratin AE1/AE3, vimentin and CD10, which were consistent with an epithelial carcinoma of renal origin (Figure
1B-E). Three years before the patient had a left kidney
nephrectomy for a Grawitz tumor and was referred for
cephalic pancreatoduodenectomy to treat the disease recurrence.

T

N

B

C

Case 2: Ampullary carcinoma
A 64-year-old man presented with jaundice at the
emergency department. An abdominal US and CT scan
showed dilated bile ducts down to the level of the ampullary region, where a polypoid mass was found. Using
a linear echoendoscope a mildly hyperechoic homogeneous lesion was found on the duodenal submucosa,
adjacent to the ampulla, compressing the bile duct (Figure
2A). FNA with a 25-gauge EZ Shot needle (Olympus
Medical Systems Corp., Tokyo, Japan) retrieved a cytology sample consistent with adenocarcinoma (Figure 2B,
C). The patient was submitted to cephalic pancreatoduodenectomy which confirmed the diagnosis of ampullary
carcinoma (Figure 2D-F).

D

Case 3: Hamartomatous duodenal polyp
A 62-year-old man was admitted for melena and upper
GI endoscopy revealed an ulcerated semipedunculated
polyp in the second portion of the duodenum (Figure
3A). EUS, performed using a radial echoendoscope,
showed a homogeneous hyperechoic polypoid lesion
originating from the submucosa (Figure 3B, C). Following polypectomy, histopathological examination unveiled
fibroadipose tissue covered by intestinal mucosa, which
was consistent with a hamartomatous polyp (Figure 3D).

E

Case 4: Gangliocytic paraganglioma
A 51-year-old woman was submitted to an upper GI endoscopy for dyspepsia. A 20 mm subepithelial lesion was
found on the posterior wall of the second part of the
duodenum. On linear EUS, this was shown to be a welldelimited slightly hyperechoic lesion apparently originating from the submucosa (Figure 4A). A tissue sample
was obtained using a 22-gauge ProCore needle (Cook
Endoscopy Inc, Limerick, Ireland) (Figure 4B-E). Cytopathological examination suggested a possible gastrointestinal stromal tumor (GIST) which led to the decision
to perform endoscopic resection (Figure 4F). Further

Figure 1 Endoscopic ultrasonography and cytology findings of a renal
cell carcinoma metastasis. A: Hyperechoic mass in the duodenal bulb, apparently originating from the third layer. Adjacent, a small lymph node is noted; B-E:
Fine-needle aspiration cell blocks, × 400 magnification; Hematoxylin and eosin
staining showing clear cell aggregates (B). Positive immunostaining for cytokeratin AE1/AE3 (C), vimentin (D) and CD10 (E): consistent with an epithelial
carcinoma of renal origin.

EUS differential diagnosis for duodenal hyperechoic third
layer subepithelial lesions.
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Figure 2 Endoscopic ultrasonography and pathological findings of an ampullary carcinoma. A: Mildly hyperechoic third-layer lesion adjacent to the ampulla,
compressing the bile duct; B, C: Fine-needle aspiration, × 400 magnification; B: Smears with acinar groups, irregularly distributed nuclei, coarse chromatin, conspicuous nucleoli (Papanicolaou); C: Cell-block preparation of aspirated sample [hematoxylin and eosin (HE)]; D: Surgical pathology specimen confirming the full excision
of an ampullary carcinoma; E: Ampullary area well-differentiated adenocarcinoma, HE × 25; F: HE × 100.

histopathological analysis of the resected tumor brought
about another diagnosis-gangliocytic paraganglioma
(Figure 4G-I).

In our case series, two subepithelial lesions presented
with bleeding and a third one with jaundice. EUS favored the diagnosis of lipoma in all of these lesions and
resection was required. In the first two cases, surgery was
the preferred approach due to the tumors characteristicssize, ulceration and location. The surgical team required
a histopathological evaluation to confirm the diagnosis
and establish the therapeutic strategy, therefore EUS
with FNA was performed. In the third case, the tumor
was pedunculated and endoscopic resection was feasible,
thus FNA was not required.
The fourth case was an incidental lesion. EUS features were felt suspicious for lipoma although the pattern was not typical. Based on these findings and our
prior experience with the first three cases, a FNA was
performed. The diagnosis was GIST, which is a fairly
uncommon diagnosis in the third layer[3]. Management
options were discussed with the patient and the decision
for resection was based on the tumor’s size (2 cm), location (small bowel confers worse prognosis) as well as the

DISCUSSION
Although EUS does not provide gastroenterologists with
a definitive diagnosis for subepithelial lesions, the ultrasonographic findings and knowledge of the epidemiology allow for an educated guess in many situations. This,
along with the likelihood of malignancy, guides management decisions regarding biopsy and resection.
Both lipomas and Brunner’s gland hamartomas are
regarded as benign tumours, which are usually asymptomatic[7,8]. Given their benign nature, treatment is only
recommended if they become symptomatic[9]. Moreover,
in the absence of other differential diagnosis for hyperechoic lesions of the third layer of the GI tract, the
ecoendoscopist might be tempted not to obtain a tissue
sample or even not follow-up the patient.
WCCR|www.wjgnet.com
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A
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D

Figure 3 Endoscopic, endoscopic ultrasonography and pathological findings of hamartomatous polyp. A: Semipedunculated polyp in the second portion
of the duodenum; B: Longitudinal view of the polyp’s stalk-originating from the duodenal wall; C: Top of the polypoid lesion-cross-sectional view; D: Hamartomatous
polyp, HE × 25.
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I

Figure 4 Endoscopic, endoscopic ultrasonography and pathological findings of gangliocytic paraganglioma. A: Slightly hyperechoic lesion of the third layer
of the duodenal wall; B-E: Endoscopic ultrasonography-fine needle aspiration with cytological features suggestive of GIST; B: Few fragments of loose mesenchymal
spindle cell tissue fragments (Papanicolaou staining × 100); C: Cell block preparation of aspirated material, discrete nuclear atypia [Hematoxylin and eosin (HE) ×
100]; D: Most cells stain positive for CD117 (× 400); E: Rare cells stained with CD34 (× 400); F: Resection of the subepithelial lesion using endoloop; G-I: Histopathological analysis of the resected tumor; G: Duodenal gangliocytic paraganglioma (HE × 25); H: Duodenal gangliocytic paraganglioma (HE × 200); I: Sustentacular S-100
positive cells documented (S100 ×100). GIST: Gastrointestinal stromal tumor.

patient’s wish[10]. The surgical specimen pathology report
showed the lesion to be a gangliocytic paragangliomaan exceedingly rare entity[11]. Previous EUS reports de
scribed it as a hypoechoic or isoechoic homogeneous
lesion, in the proximity of the duodenal papilla[12,13]. Its
characteristic triphasic microscopic appearance (epitheli-

WCCR|www.wjgnet.com

oid cells, spindle cells, and ganglion cells) histological appearance might account for our inability to differentiate
it from a GIST on FNA[14].
In conclusion, this case series presents relevant and
previously unreported differential diagnosis for duodenal hyperechoic subepithelial lesions in the third layer.
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The EUS operator should always take time to assess the
transition zone to assess the layer of origin and, in our
opinion, have a low threshold to perform FNA, namely,
if the EUS features are felt not typical.
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Abstract

Original sources: Heerasing N, Dowling D, Alexander S.
Abdominal pain post endoscopic mucosal resection: Treat the
patient not the CT scan.World J Gastrointest Endosc 2013; 5(9):
455-456 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v5/i9/455.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i9.455

Core tip: This report highlights the importance of
correlating clinical findings with radiological ones in a
patient who underwent endoscopic mucosal resection
of a large ascending polyp. The computed tomography
scan in this case reveals a colonic perforation but
the patient was symptom free and was managed
conservatively without needing surgery. Colonoscopists
who undertake endoscopic mucosal resection
(EMR) need to be aware that radiological features of
perforation can be seen post EMR in the absence of an
EMR associated perforation.

An 85-year-old female, with hereditary nonpolyposis
colorectal cancer syndrome, underwent a colonoscopy
and endoscopic mucosal resection (EMR) of a 25-mm
proximal ascending colon polyp (Paris classification
0-Is). Post-procedure, the patient developed abdominal
pain in the right iliac fossa which settled 1 h later.
An urgent computed tomography (CT) scan of her
abdomen was organised which happened 6 h post
onset of abdominal pain. She had radiological evidence
of perforation on the CT scan but clinically remained
well and was managed conservatively. The exact
aetiology of this patient’s symptoms is not known. We
suspect the radiological findings are probably due to
a combination of injectate within the colonic wall and
leakage of insufflated air or CO2 following transmural
passage of the EMR needle. As EMR is becoming
an increasingly effective treatment modality in the
management of large sessile polyps, clinicians need to
be aware of potential complications of treatment. It is
also important to recognise that radiological features
of perforation can be seen post EMR in the absence of
an EMR associated perforation.

INTRODUCTION
Endoscopic mucosal resection in a tertiary setting is a
safe, efficient and effective minimally invasive outpatient
therapy for large sessile polyps or laterally spreading tumors
of the colon[1]. In this case report, we describe a patient
who, having developed abdominal pain post resection of a
large colonic polyp, was managed conservatively.

CASE REPORT
An 85-year-old female, with hereditary nonpolyposis
colorectal cancer syndrome, underwent a colonoscopy
and endoscopic mucosal resection (EMR) of a 25-mm
proximal ascending colon polyp (Paris classification 0-Is).
Piecemeal resection after chromo-saline injection was
undertaken.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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EMR in the colon has become a commonly used
technique and a viable alternative to invasive surgery for
the treatment of large or complex pre-malignant lesions[2].
The rate of perforation during EMR is estimated to be
around 1.3%[3]. In our patient, the radiological findings
are probably due to a combination of injectate within
the colonic wall and leakage of insufflated air or CO2
following transmural passage of the EMR needle. To our
knowledge, this has not been previously reported in the
English literature. Our patient has remained well and she
had a repeat colonoscopy six months later which showed
no recurrent polyp.
Colonoscopists who undertake EMR need to be
aware that radiological features of perforation can be
seen post EMR in the absence of an EMR associated
perforation. As usual, it is essential to treat the patient
and not the CT scan findings.

Free air

Fat stranding

cm

Figure 1 Computed tomography abdomen demonstrates free air and
inflammatory fat stranding at the site of the polyp removal by endoscopic
mucosal resection in the proximal ascending colon. Those features are
consistent with a colonic perforation.

Post procedure, the patient experienced abdominal
pain in the right iliac fossa and was monitored. An urgent
computed tomography (CT) scan (Figure 1) of the
abdomen was ordered but was delayed due to equipment
malfunction. Whilst awaiting her scan, the patient’s pain
resolved (1 h post resection). Approximately 6 h post
EMR, CT scan showed inflammatory stranding at the
site of EMR and extra-luminal gas consistent with a
colonic perforation. Despite these findings, the patient
remained pain free and was discharged the following day.
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DIGESTIVE SYSTEM DISEASES

Endoscopic management of Dieulafoy’s lesion using
Isoamyl-2-cyanoacrylate
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Badr Ismael, Magdy Salah
Hyderabad, India) as an effective therapy for gastric
DL without serious complications. In our case study,
®
Isoamyl-2-cyanoacrylate (AMCRYLATE ) was effective
and safe for treating DL. Surgical wedge resection of
the lesion should be considered as a therapeutic option
if endoscopic therapy fails.
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Core tip: The etiology of Dieulafoy’s lesion (DL) is unknown. The hemorrhage is often torrential and life
threatening. Diagnosis by upper endoscopy is the modality of choice during acute bleeding. In the absence
of active bleeding, the lesion resembles a raised nipple
or visible vessel. There are no guidelines regarding
effective selective therapy for DL. When diagnosed,
endoscopist experience is the major determinant of
the treatment strategy. To our knowledge, there have
been no previous reports regarding use of isoamyl®
2-cyanoacrylate (AMCRYLATE ; Concord Drugs Ltd.,
Hyderabad, India) as an effective therapy for gastric
DLs without serious complications.

Abstract
Dieulafoy’s lesion (DL) is a rare but important cause
of obscure gastrointestinal bleeding that may be overlooked during diagnostic endoscopy. Mortality rates
are similar to those of other causes for gastrointestinal
bleeding. Diagnosis by upper endoscopy is the modality of choice during acute bleeding. In the absence of
active bleeding, the lesion resembles a raised nipple
or visible vessel. There are no guidelines regarding effective selective therapy for DL, when diagnosed, endoscopist experience is the major determinant of the
treatment strategy. Following our strategy, an expert
endoscopist with a skilled assistant should have a high
rate of successful DL diagnosis when an obscured gastrointestinal lesion is suspected. Cyanoacryltes compounds have been used successfully in management of
Gastric varices and DLs. To our knowledge, there have
been no previous reports regarding use of isoamyl®
2-cyanoacrylate (AMCRYLATE ; Concord Drugs Ltd.,
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INTRODUCTION
Dieulafoy’s lesion (DL) is an important cause of obscure
gastrointestinal bleeding that may be overlooked during
diagnostic endoscopy or even laparotomy. The hemor682
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rhage is often torrential and life threatening. The French
pathologist Dieulafoy, who described three cases, discovered the lesion in 1889, although the first case was actually reported by Gallard in 1884. DLs can occur in any
part of the gastrointestinal tract with a tendency toward
the lower end of the esophagus, cardia, lesser curvature
of the stomach, and caecum[1].
The etiology of DL is unknown. Patients who bleed
from DLs are typically males with comorbidities including hypertension, diabetes or alcohol abuse. The use of
nonsteroidal anti-inflammatory drugs is also common
among patients with bleeding, although many patients
have no triggering events. DLs can appear any time between 20 mo and 92 years of age[2,3].
Diagnosis by upper endoscopy is the modality of
choice during acute bleeding. In the absence of active
bleeding, the lesion resembles a raised nipple or visible
vessel. In massive bleeding, active arterial pumping can be
visualized in an area without an associated ulcer or mass
lesion, although the aberrant vessel is often not seen. Endoscopic ultrasonography is useful for confirmation of
the diagnosis[4].
There are no guidelines regarding effective selective
therapy for DL. When diagnosed, endoscopist experience is the major determinant of the treatment strategy.
Many therapeutic approaches exist, including endoscopic
hemostasis with a combination of epinephrine followed
by bipolar probe coagulation; heater probe thermal
coagulation; hemoclip placement; band ligation; argon
plasma coagulation; arterial angiographic embolization;
endoscopic sclerotherapy using ethanolamine oleate, polidocanol, or N-butyl-2-cyanoacrylate; and surgical wedge
resection of the lesion, which is now rarely performed
due to the availability of more advanced endoscopic
technologies and increased operator experience[5].
In the 1940s, various surgical cyanoacrylate adhesives
were developed; these are a series of homologous alkylcyanoacrylate compounds. These compounds polymerize
on contact with common substances, such as blood and
water, at room temperature without requiring a solvent
or catalyst. Adhesive glue is particularly useful for day
surgeries, e.g., circumcision. Cyanoacrylate is superior to
sutures and its clinical use is becoming increasingly common due to its ease of application, decreased scarring,
decreased pain, and superior cosmetic results with no
discomfort, as can occur due to sutures snagging clothing and/or the dressing[6-8]. Many authors have reported
the disadvantages of N-butyl-2-cyanoacrylate as a treatment of choice for DL because of serious complications
of extravasation, rebleeding due to massive ulceration,
and even gastric perforation[9]. Radiographically evident
Pulmonary Embolism was reported after endoscopic
injection sclerotherapy (EIS) for gastric variceal bleeding
using N-butyl-2-cyanoacrylate[10].
To our knowledge, there have been no previous reports regarding use of isoamyl-2-cyanoacrylate (AMCRYLATE®; Concord Drugs Ltd., Hyderabad, India) as an
effective therapy for gastric DLs without serious complications.

WCCR|www.wjgnet.com

CASE REPORT
A 29-year-old male patient was admitted with hematemesis with no history of the use of nonsteroidal anti-inflammatory drugs, aspirin, paracetamol, caffeine or alcohol
abuse. There was no family history of bleeding disorders.
The patient denied having taken medications for any illness, and no abnormalities were detected on ultrasound
examination. Upper endoscopy revealed no masses, ulcers,
varices, or any lesions. Six hours later, the patient developed massive hematemesis following the administration
of 500 mL of packed red blood cells. Upper endoscopy
was repeated, but no lesion was seen. The patient was
administered hemostatic medications. One day after discharge, a massive attack of hematemesis recurred 48 h after the previous attack. The patient was transferred to our
clinic, where upper endoscopy was repeated for the third
time. A gastric wash was performed and an endoscopy
expert was called. Upper endoscopy revealed a nipple-like
protrusion on the greater curvature just 5 cm below the
cardia. Touching the lesion with the blind, smooth end of
a probe led to massive hemorrhage (Figure 1). The gastric
wash was repeated with the administration of another 500
mL of packed red blood cells. Endoscopic sclerotherapy
was performed using 1 mL of isoamyl-2-cyanoacrylate
(AMCRYLATE®) in 1 mL of Lipidol in a 1:1 ratio. The
bleeding was stopped (Figures 2 and 3). Post-endoscopic
erect abdominal X-ray showed no extravasation. The
caliber of the Dieulafoy’s arteriole was relatively large;
it opened directly into the stomach without branching,
making it more than ten times larger than other gastric
capillaries (Figure 4). Follow-up 3 mo later showed no
complications due to the therapy and no extravasations,
ulcerations or any other hemostatic disorders.

DISCUSSION
The use of isoamyl-2-cyanoacrylate (AMCRYLATE®)
could be an effective treatment for gastric DLs because
the viscosity and adhesive problems that can occur with
N-butyl-2-cyanoacrylate are significantly reduced by use
of isoamyl-2-cyanoacrylate (AMCRYLATE®). We expect
fewer complications with almost identical results. Another advantage is that AMCRYLATE® is significantly more
cost-effective than N-butyl-2-cyanoacrylate, especially
when large amounts are required.
According to our experience, it is convenient to use
isoamyl-2-cyanoacrylate as effective endoscopic management for gastric varices. The use of isoamyl-2-cyanoacrylate significantly reduced post endoscopic ulceration
compared to N-butyl-2-cyanoacrylate.
In summary, DL is an infrequent but severe and obscure cause of gastrointestinal hemorrhage, which occurs
predominantly in males. Repeated endoscopy is often required to determine the diagnosis. An expert endoscopist
with a skilled assistant should have a high rate of successful diagnosis of DL. Thus, use of isoamyl-2-cyanoacrylate
(AMCRYLATE®) seems effective and safe for treatment
of gastric DLs. Surgical wedge resection should be reserved

683

February 8, 2014|First Edition|

Abd Elrazek AEMA et al . Endoscopic management of Dieulafoy’s lesion

Figure 1 Dieulafoy’s lesion in male patient presented with active haematemesis. Note the haemorrhagic arterior in greater gastric curvature.

Figure 3 Successfully Injected dieulafoy (arrow) and no more bleeding.

2.7 cm

Figure 4 Erect X-ray, showing Dieulafoy large Arteriole after Iso Amyl-2cyanoacrylate injection. It opens directly into the gastric cavity. Note the large
caliber of the Arteriole (arrow) corresponding to the adjacent Lumbar Vertebra
(arrow head).

Figure 2 Injection of Dieulafoy‘s lesion with 1 cm Isoamyl 2-Cyanoacrylate
dissolved in 1 cm Lipidol, 1:1 ratio.

for difficult-to-control bleeding. Death may occur if bleeding is not controlled.
7

REFERENCES
1
2

3
4
5

6

Pollack R, Lipsky H, Goldberg RI. Duodenal Dieulafoy’s lesion. Gastrointest Endosc 1993; 39: 820-822 [PMID: 8293911]
Lara LF, Sreenarasimhaiah J, Tang SJ, Afonso BB, Rockey DC.
Dieulafoy lesions of the GI tract: localization and therapeutic
outcomes. Dig Dis Sci 2010; 55: 3436-3441 [PMID: 20848205
DOI: 10.1007/s10620-010-1385-0]
Lee YT, Walmsley RS, Leong RW, Sung JJ. Dieulafoy’s lesion.
Gastrointest Endosc 2003; 58: 236-243 [PMID: 12872092 DOI:
10.1067/mge.2003.328]
Squillace SJ, Johnson DA, Sanowski RA. The endosonographic appearance of a Dieulafoy’s lesion. Am J Gastroenterol
1994; 89: 276-277 [PMID: 8304318]
Liu D, Lu F, Ou D, Zhou Y, Huo J, Zhou Z. [Endoscopic band
ligation versus endoscopic hemoclip placement for bleeding
due to Dieulafoy lesions in the upper gastrointestinal tract].
Zhong Nan Da Xue Xue Bao Yi Xue Ban 2009; 34: 905-909 [PMID:
19779265]
Quinn J, Wells G, Sutcliffe T, Jarmuske M, Maw J, Stiell I,
Johns P. A randomized trial comparing octylcyanoacrylate

8

9

10

tissue adhesive and sutures in the management of lacerations.
JAMA 1997; 277: 1527-1530 [PMID: 9153366 DOI: 10.1001/
jama.1997.03540430039030]
Aubert A, Hammel P, Zappa M, Kianmanesh R, O’Toole
D, Lévy P, Ruszniewski P. [Gastric perforation by histoacryl extravasation as a complication of endoscopic
sclerotherapy for bleeding Dieulafoy ulcer]. Gastroenterol
Clin Biol 2006; 30: 155-156 [PMID: 16514402 DOI: 10.1016/
S0399-8320(06)73136-0]
Mertz PM, Davis SC, Cazzaniga AL, Drosou A, Eaglstein
WH. Barrier and antibacterial properties of 2-octyl cyanoacrylate-derived wound treatment films. J Cutan Med Surg 2003;
7: 1-6 [PMID: 12362261 DOI: 10.1007/s10227-002-1154-6]
Lee GH, Kim JH, Lee KJ, Yoo BM, Hahm KB, Cho SW, Park
YS, Moon YS. Life-threatening intraabdominal arterial embolization after histoacryl injection for bleeding gastric ulcer.
Endoscopy 2000; 32: 422-424 [PMID: 10817185 DOI: 10.1055/
s-2000-9002]
Hwang SS, Kim HH, Park SH, Kim SE, Jung JI, Ahn BY, Kim
SH, Chung SK, Park YH, Choi KH. N-butyl-2-cyanoacrylate
pulmonary embolism after endoscopic injection sclerotherapy for gastric variceal bleeding. J Comput Assist Tomogr 2001;
25: 16-22 [PMID: 11176287 DOI: 10.1097/00004728-200101000
-00003]
P- Reviewer Islam RS S- Editor Zhai HH L- Editor A
E- Editor Zhang DN

WCCR|www.wjgnet.com

684

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Dilation of a severe bilioenteric or pancreatoenteric
anastomotic stricture using a Soehendra Stent Retriever
Koichiro Tsutsumi, Hironari Kato, Ichiro Sakakihara, Naoki Yamamoto, Yasuhiro Noma, Shigeru Horiguchi,
Ryo Harada, Hiroyuki Okada, Kazuhide Yamamoto
Koichiro Tsutsumi, Hironari Kato, Ichiro Sakakihara, Naoki
Yamamoto, Yasuhiro Noma, Shigeru Horiguchi, Ryo Harada, Kazuhide Yamamoto, Department of Gastroenterology and Hepatology, Okayama University Graduate School of
Medicine, Dentistry, and Pharmaceutical Sciences, Okayama
700-8558, Japan
Hiroyuki Okada, Department of Endoscopy, Okayama University Hospital, Okayama 700-8558, Japan
Author contributions: Tsutsumi K, Kato H, Sakakihara I,
Yamamoto N, Noma Y, Horiguchi S and Harada R designed the
research; Okada H and Yamamoto K finally approved the paper;
Tsutsumi K wrote the paper.
Correspondence to: Koichiro Tsutsumi, MD, PhD, Department of Gastroenterology and Hepatology, Okayama University
Graduate School of Medicine, Dentistry, and Pharmaceutical
Sciences, 2-5-1 Shikata-cho, Kita-ku, Okayama-city, Okayama
700-8558,
Japan. tsutsumi@cc.okayama-u.ac.jp
Telephone: +81-86-2357219 Fax: +81-86-2255991
Revised: July 7, 2013
Received: June 4, 2013
Accepted: July 17, 2013
Published: February 8, 2014

Key words: Bilioenteric anastomotic stricture; Soehendra Stent Retriever; Dilation; Pancreatoenteric anastomotic stricture; Double-balloon enteroscopy
Core tip: The Soehendra Stent Retriever can be useful
for the dilation of severe, tight bilioenteric or pancreatoenteric anastomotic strictures over a guidewire, and
it is available for endoscopic dilation even under short
double-balloon enteroscopy for patients with surgically
altered anatomies.
Original sources: Tsutsumi K, Kato H, Sakakihara I, Yamamoto N, Noma Y, Horiguchi S, Harada R, Okada H, Yamamoto K.
Dilation of a severe bilioenteric or pancreatoenteric anastomotic
stricture using a Soehendra Stent Retriever. World J Gastrointest
Endosc 2013; 5(8): 412-416 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v5/i8/412.htm DOI: http://dx.doi.
org/10.4253/wjge.v5.i8.412

INTRODUCTION

Abstract

Bilioenteric or pancreatoenteric anastomotic strictures
often occur after surgery for a pancreaticobiliary disorder. For the management of these benign strictures in
patients with surgically altered anatomies, push enteroscopes and pediatric colonoscopes have been used, but
their failure rates have been high. Due to advances in
endoscopy, therapeutic endoscopic retrograde cholangiopancreatography (ERCP) including the dilation of a
bilioenteric or pancreatoenteric anastomotic stricture by
balloon enteroscopy has been shown to be feasible and
safe for these patients[1], and has been commonly performed as the initial attempt to manage various postoperative disorder.
However, when a benign anastomotic stricture is
severe, a dilation catheter cannot pass through the
stricture, and it may not be possible to accomplish dila-

Bilioenteric or pancreatoenteric anastomotic strictures often occur after surgery for a pancreaticobiliary
disorder. Therapeutic endoscopic retrograde cholangiopancreatography using balloon enteroscopy has
been shown to be feasible and effective in patients
with such strictures. However, when a benign anastomotic stricture is severe, a dilation catheter cannot
pass through the stricture despite successful insertion
of the guidewire. We report on the usefulness of the
Soehendra Stent Retriever over a guidewire for dilating
a severe bilioenteric or pancreatoenteric anastomotic
stricture under short double-balloon enteroscopy, in
two patients with surgically altered anatomies.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Endoscopic view and cholangiography by short double-balloon enteroscopy in a 66-year-old male. A: Bilioenteric anastomotic stricture looking like a
pinhole (arrow); B: Dilated bilateral intrahepatic bile ducts were revealed.

tion despite successful insertion of the guidewire. Here
we provide two case reports that involved the use of the
Soehendra Stent Retriever (Cook Medical Inc., WinstonSalem, NC, United States), which was designed to facilitate the removal of a biliary or pancreatic plastic stent[2].
We found that this stent retriever was useful for dilating
procedures in such difficult situations, in two patients
treated with short double-balloon enteroscopy (DBE).

enteroscope (EG-530NW; Fujifilm) using overtube guidance was subsequently performed to ascertain whether
any hepaticolithiasis existed; none was seen. No relevant
complications, such as hemorrhage and perforation, were
encountered. No recurrent cholangitis occurred within
the 10-month period after the dilation.
Case 2
A 78-year-old female had undergone PPPD with Rouxen Y reconstruction by modified Child method due to
an ampulla of vater adenocarcinoma. One year after the
PPPD, she reported abdominal pain and her serum pancreatic enzymes were elevated. Computed tomography
imaging showed pancreatitis and marked diffuse dilation
of pancreatic duct. Regarding the cause of the pancreatitis, MRCP imaging suggested a pancreatoenteric anastomotic stricture with pancreatic stone.
For resolution of the pancreatitis, endoscopic retrograde pancreatography (ERP) with a short DBE (EC450BI5) was attempted. Although the anastomosis was
cicatricial and obscure, pancreatic juice flowing out
slightly from the pinhole-like anastomosis was identified
(Figure 3A), and cannulation to the pancreatic duct by
a tapered 5.5-Fr catheter was barely achieved with preceding 0.018-inch angled guidewire insertion. The ERP
showed a dilated pancreatic duct due to the stricture and
pancreatic stone (Figure 3B). For the dilation of this
stricture, a 0.035-inch angled guidewire was advanced
across the stricture into the pancreatic duct, but a 7-Fr
Soehendra Bilialy Dilation Catheter (SBDC) and a balloon dilation catheter whose top was non-tapered could
not pass the tight stricture despite several attempts.
Therefore, the catheter was removed and the guidewire
was left in place. Here the 7-Fr SSR was used in the
same manner as that described above for Case 1 (Figure
4A and B). Following this procedure and removal of the
SSR, a 7-Fr SBDC and balloon dilation catheter easily
passed through the stricture and dilation to 6-mm dia.
was obtained (Figure 4C-E).
Lastly, 7-Fr × 7-cm Geenen pancreatic stent (Cook
Medical) was inserted into the pancreatic duct proximal
to the stricture to prevent pancreatic stone impaction.

CASE REPORT
Case 1
A 66-year-old male had undergone pylorus-preserving
pancreatoduodenectomy (PPPD) by modified Child method
due to an ampulla of vater adenoma. Three years later, fever and elevated serum transaminase occurred. Regarding
the cause of the cholangitis, we suspected a bilioenteric
anastomotic stricture because magnetic resonance cholangiopancreatography (MRCP) imaging revealed dilation
of the intrahepatic bile ducts.
For the resolution of the cholangitis, we performed
endoscopic retrograde cholangiography with short DBE
(EC-450BI5; Fujifilm, Tokyo, Japan). When the DBE
reached the bilioenteric anastomosis, the benign severe
anastomotic stricture, which looked like a pinhole, was
revealed (Figure 1A). The cholangiography showed dilated bilateral intrahepatic bile ducts due to the stricture
(Figure 1B). For the endoscopic dilation of this stricture,
a 0.035-inch angled guidewire was advanced across the
stricture, but a tapered 5.5-Fr catheter would not pass
the tight stricture. Thus, the catheter was removed, and
the guidewire was left in place. A 7-Fr Soehendra Stent
Retriever (SSR) was introduced to the anastomosis over
the guidewire and turned clockwise carefully with pressure to advance through the stricture into the bile duct
(Figure 2A and B). Following this procedure and the removal of the SSR by counter-clockwise rotation, a 5.5-Fr
catheter was allowed to pass the stricture (Figure 2C). In
addition, an 8-mm dilation balloon catheter passed easily
through the stricture, and consequently further dilation
was achieved (Figure 2D and E).
In this case, direct cholangioscopy with an ultraslim
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Figure 2 Dilation of the severe bilioenteric anastomotic stricture using a 7-Fr Soehendra Stent Retriever. A: The Soehendra Stent Retriever (SSR) was introduced to the anastomosis over the guidewire, and turned clockwise carefully with pressure to advance through the stricture into the bile duct; B: Fluoroscopic view
showing dilation for the stricture by the SSR; C: Endoscopic view showing the dilated anastomosis by the SSR; D: Fluoroscopic view showing subsequent balloon
dilation to 8-mm dia; E: Conclusive endoscopic view after balloon dilation for this severe bilioenteric anastomotic stricture.

A

B

Figure 3 Endoscopic view and pancreatography by short double-balloon enteroscopy in a 78-year-old female. A: Pancreatoenteric anastomotic stricture looking like a pinhole with pancreatic juice flowing out slightly (arrow); B: Dilated pancreatic duct and pancreatic stone (arrowhead) were revealed.

No relevant complications occurred. A follow-up ERP
3 mo later showed improvement in the stricture, and the
stone was removed after additional dilation.

DBE which makes almost all conventional accessories)
has been commonly performed in initial attempts to manage various postoperative disorder.
As a matter of course, the successful endoscopic management of bilioenteric or pancreatoenteric anastomotic
strictures requires the identification of the choledochojejunostomy or pancreaticojejunostomy, the insertion of a
guidewire through the narrowed region, and the passage
of a dilation catheter through it, followed by balloon dilation. However, anastomoses and the degree of stricture
vary. Practically, the anastomosis is sometimes nowhere to
be found because of marked stricture, localization at an ob-

DISCUSSION
In recent years, balloon enteroscopy has enabled endoscopists to access bilioenteric and pancreatoenteric anastomoses in patients with surgically altered anatomies,
more definitively and safely[1]. Thus, therapeutic ERCP
including endoscopic dilation for these anastomotic
strictures using balloon enteroscopy (particularly a short
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Figure 4 Dilation of the severe pancreatoenteric anastomotic stricture using a 7-Fr Soehendra Stent Retriever. A: The Soehendra Stent Retriever (SSR) was
introduced to the anastomosis over the guidewire, and turned clockwise carefully with pressure to advance through the stricture into the pancreatic duct; B: Fluoroscopic view showing dilation for the stricture by the SSR; C: Endoscopic view showing the dilated anastomosis by the SSR; D: Fluoroscopic view showing subsequent
balloon dilation to 6-mm dia; E: Conclusive endoscopic view after balloon dilation for this severe pancreatoenteric anastomotic stricture.

scure area, or mucosa-to-mucosa anastomosis, especially
in pancreaticojejunostomy. Chahal et al[3] reported that the
success rate of cannulation and endoscopic therapy was
significantly lower for pancreatic indications (3/37, 8%)
than biliary indications (37/44, 84%) due to the above
reasons. Therefore, if the guidewire insertion is achieved
across a severe stricture, a dilation catheter could somehow be introduced to the bile or pancreatic duct through
it. Our results indicate that the SSR was useful in dilating these strictures and subsequently allowing a dilation
catheter to pass them to achieve sufficient dilation under
a short DBE.
The 7-Fr SSR used in the present cases is a metal device comprised of a 180-cm-long, 7-Fr coiled cable with
a 4-mm-long threaded tip of 4- to 6-Fr tapered calibers.
The use of the SSR with its “self-tapping” screw design
has been described for malignant biliary strictures as well
as benign biliary and pancreatic duct strictures, and for
the treatment of impacted bile duct stones[4]. In addition,
the SSR has been used successfully in many advanced
therapeutic applications, including the expansion of
mesh holes of metallic stents for bilateral biliary stenting[5] and the dilation of a transduodenal or transgastric fistula for the endoscopic ultrasonography (EUS)guided biliary or pancreatic pseudocyst drainage[6,7]. In
all of these studies, no occurrence of complications was
reported. The present report is the first about the use
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of the SSR for dilating severe bilioenteric or pancreatoenteric anastomotic stricture under a short DBE in two
patients with surgically altered anatomies.
In cases in which it is impossible to insert a dilation
catheter or guidewire through the stricture using a standard technique (including the use of a variety of tapered
catheters and guidewires) due to severe stricture or complete
obstruction, there is a report describing a direct incision
for a short cicatricial ring at the anastomosis by needle
knife[8], but safety considerations indicate the need for
further studies of this method. Accordingly, a percutaneous or EUS-guided approach is considerable as an alternative, excluding surgical approaches[9-11]. A rendezvous
or antegrade technique is also available by using these
approaches. However, the EUS-guided procedure needs
advanced expertise, and approaches to the pancreatic
duct by these alternatives are especially challenging. In
addition, these rendezvous techniques are complicated
and require very careful maneuvers. Therefore, the SSR
with its ability to stretch and lacerate the tissue bluntly
seems to be the device of choice in situations in which a
dilation catheter will not pass through a severe anastomotic stricture despite the successful insertion of a guidewire.
In conclusion, the SSR can be useful for the dilation
of severe, tight bilioenteric or pancreatoenteric anastomotic strictures over a guidewire, and it is available for
endoscopic dilation even under short DBE used for pa-
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tients with surgically altered anatomies.

6
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Conservative management of small bowel perforation in
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Core tip: Gastrointestinal bleeding and bowel perforations are known complications of Ehlers-Danlos syndrome (EDS) type Ⅳ Tissue fragility and hemorrhage
tendency pose diagnostic as well as therapeutic dilemmas for both surgeons and gastroenterologists. We
performed an upper gastrointestinal endoscopy and
ileoscopy in a bleeding patient with history of EDS type
Ⅳ. The upper endoscopy procedure was uneventful
with minimal air used for luminal distension. A small
bowel perforation was found. This case highlights the
tissue fragility and serosal tears that can occur upon
slight handling. Conservative management proved the
best course of action.

Abstract
Ehlers-Danlos syndrome (EDS) is a group of inherited
connective tissue disorders caused by collagen synthesis defects. EDS type Ⅳ, or vascular EDS, is caused by
loss-of-function mutations in the type Ⅲ pro-collagen
gene (COL3A1 ). Common complications of EDS type
IV include gastrointestinal bleeding and bowel perforations, posing diagnostic and therapeutic dilemmas for
both surgeons and gastroenterologists. Here, we describe a complicated case of EDS type Ⅳ in a 35-yearold caucasian female who presented with overt gastrointestinal bleeding. The patient had a prior history of
spontaneous colonic perforation, and an uncomplicated
upper endoscopy was performed. A careful ileoscopy
was terminated early due to tachycardia and severe abdominal pain, and a subsequent computed tomography
scan confirmed the diagnosis of ileal perforation. The
patient was managed conservatively, and demonstrated
daily improvement. At the time of hospital discharge,
no further episodes of gastrointestinal blood loss had
occurred. This case highlights the benefit of conservative management for EDS patients with gastrointestinal
hemorrhage. It is recommended that surgical treatment
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Original sources: Allaparthi S, Verma H, Burns DL, Joyce
AM. Conservative management of small bowel perforation
in Ehlers-Danlos syndrome type Ⅳ. World J Gastrointest
Endosc 2013; 5(8): 398-401 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v5/i8/398.htm DOI: http://dx.doi.
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INTRODUCTION
Ehlers-Danlos syndrome (EDS) comprises of a heterogeneous family of inherited connective tissue disorders

690

February 8, 2014|First Edition|

Allaparthi S et al . Gastrointestinal complications in EDS type Ⅳ

known for its features of fragile, hyperextensible skin,
hypermobile joints, and tissue fragility. EDS type Ⅳ, also
known as vascular EDS, is an inherited connective tissue
disorder caused by loss-of-function mutations of the proalpha-1 chains of type Ⅲ pro-collagen (COL3A1). Vascular EDS causes severe fragility of connective tissues with
increased risk of arterial and gastrointestinal (GI) rupture
and complications during surgical and radiological interventions. Spontaneous vascular dissection, GI perforation,
or organ rupture are the presenting signs in the majority
of adults identified to have EDS type Ⅳ[1-3]. Diagnostic
criteria for EDS type Ⅳ includes reduced levels of type
Ⅲ collagen protein or identification of the COL3A1
gene along with two of the following diagnostic criteria: (1) easy bruising; (2) thin skin with visible veins; (3)
characteristic facial features (in some individuals); and
(4) rupture of arteries, uterus, or intestines[3]. These aberrations in collagen processing correlate with reduced
strength of the vascular and hollow organ soft tissue,
abnormalities of the large and small bowel architecture
including abrupt changes in the caliber of the lamina
muscularis, secondary diverticula formation, and strongly
reduced expression of collagen 3[4].
We report a complicated clinical course of a 35-yearold female with EDS type Ⅳ and multiple complications (including spontaneous colonic perforation with
ileostomy, spontaneous pneumothorax, carotid artery
dissection, and multiple orthopedic joint surgeries), who
presented with overt GI bleeding.

our institution’s medical intensive care unit due to the
unknown source of the GI bleeding and to manage the
particular complexity of her case.
The gastroenterology team determined that the patient was actively bleeding into her ileostomy pouch.
Considering the worsening renal parameters, all further
imaging studies were suspended. After weighing the risks
and benefits with the patient, in view of her history of
EDS and spontaneous bowel perforations, an upper GI
endoscopy and possible ileoscopy was planned. The upper endoscopy was performed safely with minimal luminal distension, and no evidence of active bleeding was
found. At the time of the upper endoscopy, however,
fresh blood emerged from the ileostomy; this issue was
addressed by performing an additional ileoscopy using the
utmost care and following the same principles as above.
However, after the scope was advanced less than 10 cm,
the patient developed tachycardia and severe abdominal
pain, which prompted early termination of the procedure.
Abdominal CT scan revealed free air and extravasation of
oral contrast into the peritoneum, confirming the diagnosis of ileal perforation. CT angiography was negative for
extravasation of parenteral contrast. Following surgical
consultation about the patient’s prior abdominal surgical
interventions and complexity of the case, and discussion
with the patient, a conservative management procedure
was designed to address the ileal perforation. The patient
was treated with nasogastric suction, antibiotics, and
blood transfusions as needed, and total parental nutrition
and bowel rest. The patient demonstrated daily improvement and spontaneous resolution of the bleeding. After
four days, the patient was able to tolerate oral intake. On
day 7 of hospitalization, the patient was discharged in
stable condition. Ultimately, no etiology for GI hemorrhage was found.

Case report
A 35-year-old Caucasian female with history of EDS
type-Ⅳ was transferred to our institution for evaluation
of overt GI bleeding. She was diagnosed with classical
vascular EDS type-Ⅳ at age 16 with easy bruising, thin
skin with visible veins, characteristic facial features, and
positive family history of EDS in her mother and grandmother. She had a stroke secondary to carotid artery dissection at age 17, ruptured ovarian cyst at 19, postpartum
spontaneous sigmoid perforation at 23, spontaneous
pneumothorax at 26, and multiple orthopedic surgeries
for joint dislocations. The spontaneous colonic perforation at age 23 occurred during labor and required colon
resection with resultant ileostomy. She presented to an
outside institution with sharp abdominal pain, vomiting,
and bright red blood present in the ileostomy pouch.
The patient was unable to keep food down and had had
several episodes of vomiting over the course of the previous 24 h. She was hemodynamically stable and in no
acute distress, but laboratory results revealed hemoglobin
of 12 g/dL, which subsequently dropped to 6.1 g/dL,
blood urea nitrogen of 60 mg/dL and creatinine of 3.1
mg/dL. An initial abdominal computed tomography (CT)
scan was positive for some abdominal distension but no
signs of intestinal obstruction or perforation. The subsequent upper endoscopy was normal, and no bleeding
site was identified. The patient was then transferred to
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DISCUSSION
Ehlers-Danlos syndrome is a heterogeneous group of
hereditary disorders of connective tissue, whose prevalence is estimated between 1/10000 and 1/25000, with
no ethnic predisposition[5]. According to the Villefranche
classification, there are 6 clinical types[6], with type Ⅳ, or
vascular EDS, accounting for about 5%-10% of cases[7].
The symptoms of each EDS type differs based on the
causative gene and inheritance pattern. As a result, the
genetic heterogeneity of EDS is very strong. Moreover,
each clinical entity of EDS needs to be considered as
a different disease that results from different causative
gene based on clinical symptoms and family history
(Table 1).
Based on Villefranche diagnostic criteria (Table 2)[6],
the combination of any two of the major diagnostic
criteria should have a high specificity for vascular EDS
and further testing is strongly recommended to confirm
the diagnosis. The presence of one or more minor criteria supports the diagnosis of vascular EDS but is not
sufficient to establish the diagnosis[5]. Vascular EDS is
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Table 1 Classification of Ehlers-Danlos syndrome
New classification, Villefranche (1997)

Former classification Berlin (1988)

Classic

Type Ⅰ
Type Ⅱ
Type Ⅲ
Type Ⅳ
Type Ⅵ
ⅦA, ⅦB
ⅦC

Hypermobility
Vascular
Kyphoscoliosis
Arthrochalasia
Dermatosporaxis
Others

MIM number
130000
130010
130020
130050
225400
130060
225410
305200
130800
225310
147900

Ⅴ
Ⅷ
Ⅹ
Ⅺ

1

Inheritance

Biochemical defects

AD

COL5A1
COL5A2
Unknown
COL3A1
Lysyl hydroxylase
COL1A1, COL1A2
Type I collagen N-peptidase

AD
AD
AR
AD
AR
XR
AD
AR
AD

It’s adapted from Beighton et al[6], Wenstrup et al[17] and Steinmann et al[18]. 1The MIM number is a numerical assignment for inherited diseases, genes and
functional segments of DNA. AD: Autosomal dominant; AR: Autosomal recessive; XR: X-linked recessive.

activity and colonic perforations[10]. Of the perforations,
most occur within the colon, more specifically the rectosigmoid junction. Leake et al[11] reported that bleeding
into the wall of the gut might precede local necrosis and
subsequent perforation. This hypothesis was supported
by microscopy findings of submucosal edema in small
bowel sections, vascular dilatation with focal hemorrhage, perforation, and organized inflammation in the
serosal surface[11].
Our case posed an endoscopic and surgical dilemma
due to the complicated history of the patient. There is
very limited data available concerning the safety of GI
procedures in patients with EDS. Although some reports
suggest avoiding elective procedures such as endoscopy,
colonoscopy, angiography, nasogastric tube placement,
and enema administration due to perforation or dissection[12,13], there are also case reports of performing upper
endoscopy and endoscopic retrograde cholangiopancreatiography (ERCP) safely[14,15]. In our patient, who had
overt bleeding with significant hemodynamic instability,
we believed that potential risk of ileoscopy was justified.
Given the fact that our index case was a classical EDS
type Ⅳ with complicated surgeries in the past, safety and
caution were our paramount concerns. While the rarity
of this syndrome precludes an evidence-based approach
to management, previous cases served as a guide in the
clinical care of this patient. We performed upper GI endoscopy uneventfully and in spite of using minimal air for
luminal distension; the patient developed tachycardia and
severe abdominal pain during ileoscopy, prompting early
termination of the procedure. Abdominal CT scan revealed free air and extravasation of oral contrast into the
peritoneum, confirming the diagnosis of ileal perforation.
These events and findings served to emphasize the tissue
fragility in EDS patients due to the collagen deficiency
and the high risk of serosal tears that can occur upon
minimal handling, as noted by many operating surgeons.
For our patient, conservative care proved to be the best
course of action. The overt bleeding was self-limited and
the perforation was managed with bowel rest induced by
antibiotics and total parental nutrition (Table 3).
In conclusion, our case highlights the clinical dilem-

Table 2 Vascular Ehlers-Danlos syndrome: Villefranche diagnostic criteria
Major
diagnostic criteria
Arterial, digestive or uterine
fragility or rupture
Thin, translucent skin
Extensive bruising
Characteristic facial appearance

Minor
diagnostic criteria
Positive family history
Sudden death in a close relative
Acrogeria
Hypermobility of small joints
Tendon and muscle rupture
Talipes equinovarus (clubfoot)
Early onset varicose veins
Spontaneous pneumo or hemothorax

It’s adapted from Germain et al[5] and Beighton et al[6].

an autosomal dominant inherited disease caused by one
allele mutation of the COL3A1 gene, which encodes
type Ⅲ procollagen. This mutation results in qualitative
and quantitative abnormalities of mature type Ⅲ collagen. Systemic arteries that are rich in type Ⅲ collagen
may undergo dissection, aneurysm, or rupture. In addition to vascular complications, ruptures of hollow organs that are rich in type Ⅲ collagen, i.e., intestines and
uterus, are also characteristic[8]. Pneumothorax is also a
frequent complication, as the pleura also contains a high
degree of type Ⅲ collagen. While rare in childhood,
EDS type Ⅳ complications occur in approximately 25%
of 20-year-old diagnosed with vascular EDS[3]. Further,
by age 40, 80% of diagnosed individuals have no less
than one complication[9]. The median age of death is
estimated to be 50 years, with the most common cause
of death being arterial rupture. Pepin et al[1] reported that
the likelihood of death was greatest after organ rupture
(45%) and least after bowel rupture (2%). In view of the
multitude of clinical presentations, symptoms, natural
history and prognosis, EDS type Ⅳ should be assessed
separately within the group of EDS.
Understanding the GI manifestations of EDS type Ⅳ
is necessary for both surgeons and gastroenterologists.
The two main complications are perforation and bleeding. In vitro electromyographic studies of the colonic tissue suggest a possible link between abnormal myogenic
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Table 3 Endoscopic procedures reported in Ehlers-Danlos
syndrome patients
Ref.
Hawk et al[15]

[19]

Kahn et al

[20]

Rana et al

Baichi et al[14]
Present case

Age/sex

Procedure

41/F

ERCP
Sphincterotomy

7

Outcome/treatment

No complication
Non-pulsatile bleeding
(conservative management)
45/F
ERCP
Bile duct rupture
(conservative management)
33/M
Colonoscopy
Perforation
(Surgical intervention)
51/F Upper endoscopy
No complication
35/F Upper endoscopy
No complication
Ileoscopy
Perforation
(conservative management)

8
9

10

F: Female; M: Male; ERCP: Endoscopic retrograde cholangiopancreatiography.

11

mas in the management of GI complications of EDS
type Ⅳ and stresses the importance of conservative
management. Surgical interventions should be reserved
for hemodynamically/clinically unstable patients who fail
to respond to supportive measures. Colonoscopy or small
bowel enteroscopy carry a higher risk when compared
to upper GI endoscopy, which can be safely performed.
Angiography can be associated with arterial dissection[16].
Endoscopists should be prepared for bleeding and perforations in these high-risk patients with appropriate
pre-endoscopic surgical back up.

12
13
14

15
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Core tip: We present the longest case of asymptomatic
video capsule retention in the literature. With our case
we would like to highlight that asymptomatic video capsule retention is not an indication for surgical retrieval.
Capsule can retain for long time without harm. Surgical
retrieval should be reserved for those patients in whom
the expectant management, medical management and
endoscopic therapy fails or in patients who are symptomatic with intestinal obstruction or perforation.
Original sources: Bhattarai M, Bansal P, Khan Y. Longest duration of retention of video capsule: A case report and literature review. World J Gastrointest Endosc 2013; 5(7): 352-355 Available
from: URL: http://www.wjgnet.com/1948-5190/full/v5/i7/352.
htm DOI: http://dx.doi.org/10.4253/wjge.v5.i7.352

Abstract
INTRODUCTION

Video capsule endoscopy (VCE) is a safe innovative
tool for investigating obscure gastrointestinal bleeding,
Crohn’s disease and other small bowel pathologies. The
capsule is usually excreted with faeces within 24-48
h. Retention of capsule rarely occurs, and it usually
depends on the indication of VCE. The longest reported
case of capsule retention in the literature is 2.5 years.
Surgical approach is considered effective to retrieve the
retained capsule. We present a case of asymptomatic
retention of capsule for four and half years in a 49-yearold man who underwent VCE to explore the cause of
obscure gastrointestinal bleeding. It was successfully
retrieved endoscopically. We will also briefly review the
literature regarding the causes, different presentations
and management of capsule retention.

Video capsule endoscopy (VCE) since its approval from
Food and Drug Administration in August 2001 has
become the innovative tool for investigating small bowel
pathology mainly to determine the cause of obscure
gastrointestinal bleeding, Crohn’s disease, polyposis
syndromes and evaluation of patients with complicated
celiac disease, etc[1]. VCE is noninvasive and is considered
a safe procedure because the capsule is usually excreted
with the feces within 24-48 h[2]. However, if capsule
retention occurs, it would help determine the underlying
cause of gastrointestinal pathology. But there is always
a concern of capsule retention which could potentially
lead to acute intestinal obstruction and perforation
requiring surgery who otherwise would have been treated
medically[3,4]. Furthermore, it is rare for video capsule
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to stay in the GI tract for long duration without any
symptoms. We report a case of the longest duration
of retention of video capsule which was retrieved
successfully with an endoscope.

Computed tomography (CT) abdomen reported the
capsule in the bowel lumen at anastomotic site in the
right upper quadrant (Figure 2). He then underwent
colonoscopy with successful retrieval of the intact 4 year
5 mo 21 d-old retained capsule by a roth net basket (Figure
3) from patent surgical anastomosis at the site of prior
diverting loop ileostomy located at 120 cm proximal to
the anal verge. During the follow up after two months, the
patient did not report to have any consequences from the
capsule retrieval procedure.

CASE REPORT
A 49-year-old man with history of ulcerative colitis-status
post subtotal colectomy done 13 years ago was referred
to gastroenterology clinic by his family physician for evaluation of occasional gastrointestinal bleeding with drop
in his hemoglobin to 8.4 g/dL from baseline of 10-11 g/
dL. Since the time of subtotal colectomy, his underlying
colitis remained stable. His past medical history included
Ankylosing Spondylitis for which he was following rheumatology. He was managed only with physical therapy
not requiring medication.
His daily medications included iron, folic acid and B12
supplements. He denied use of any Non-steroidal antiinflammatory drugs (NSAIDs). There was no history of
smoking and alcohol abuse in the past. His family history
was significant for ulcerative colitis in father; however,
no history of bowel cancer was reported. The patient
did not admit to have abdominal pain, nausea, vomiting.
There was no history of change in bowel movements.
Initially he was losing weight following surgery but for
last two years his weight has been stable.
He then underwent upper endogastroduodenoscopy
(EGD), flexible sigmoidoscopy later followed by
colonoscopy which did not reveal the cause of the
gastrointestinal bleed. He was planned for VCE. First
he underwent small bowel follow through (SBFT)
which demonstrated all normal appearing small bowel
loops with patent ileorectal anastomosis. Subsequently,
he underwent VCE uneventfully. He did not report
spontaneous passage of the capsule in one week which
was confirmed by abdominal X-ray revealing retained
capsule in right lower quadrant of abdomen as shown
in Figure 1A. The result of VCE did not reveal any
pathology causing obscure gastrointestinal bleeding and
retained capsule. He did not have features of bowel
obstruction both clinically and radiographically. He
followed up periodically for 2 mo with serial imaging
studies which showed capsule in different parts of the
loops of bowel (Figure 1B).
Then he lost to follow up with our gastroenterology
department as he moved out from the area. Subsequently,
he returned for follow up for his ulcerative colitis after
4 years. Even at this time he did not report to have any
symptoms of intestinal obstruction such as nausea,
vomiting, abdominal pain, diarrhoea, etc. His abdominal
X-ray at this time again demonstrated persistent retained
capsule overlying the right upper quadrant of abdomen
without any evidence of intestinal obstruction (Figure 1C).
He was discussed with several options of management
including surgery to retrieve the retained capsule. But he
preferred non-surgical approach as he explained that he
was not having symptoms due to the retained capsule.
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DISCUSSION
VCE is a simple, safe, non-invasive, reliable procedure
which is well accepted and tolerated by the patient,
without requiring any sedation, surgery or radiation
exposure[5]. Though rare, capsule retention is the major
risk following VCE. The International Conference
on Capsule Endoscopy (ICCE) 2005 defines capsule
retention as having a capsule endoscope remain in the
digestive tract for minimum 2 wk. Capsule retention is
further defined as the capsule remaining in the bowel
lumen unless it is recovered medically, endoscopically or
surgically[6].
Retention rate of video capsule is variable depending
mostly on the clinical indication for VCE[7-10]. It ranges
from 0% in healthy subjects, to 1.5% in patients with
obscure gastrointestinal bleeding, to 5% in patients with
suspected Crohn’s disease and 21% in patients with intestinal
obstruction[7,8]. In a recently published systematic review
by Liao et al[9], there were 184 capsule retentions in both
prospective and retrospective studies of total 22840 procedures
giving a pooled retention rate of 1.4%. The retention rate in
obscure gastrointestinal bleeding, Crohn’s disease, neoplastic
lesions are 1.2%, 2.6% and 2.1% respectively[9]. The other
causes of retention are NSAID induced enteropathy,
post-surgical stenosis, adhesions, tuberculosis, ischemia
and radiation enteritis [9,11]. Furthermore, rare causes
include Meckel’s diverticulum, peptic ulcer, cryptogenic
multifocal stenosing enteritis with frequencies of less than
2% of total capsule retention[7]. Based on these studies,
the probability of capsule retention is higher in Crohn’
s disease, NSAIDs induced enteropathy and history of
abdominal surgeries. Our patient also had the history
of abdominal surgery such as subtotal colectomy which
increased the risk of capsule retention. Thus obtaining the
good medical history is essential to prevent the capsule
retention. There are no other accepted methods including
the imaging studies prior to VCE are useful to prevent
occurrence of capsule retention[6,12].
Retention of capsule is mostly asymptomatic or sometimes it causes partial bowel obstruction[4,10,13,14]. Retention
usually helps identify the etiology and site of obstruction
by indicating the presence of underlying pathology.
There are some studies in which VCE was done in the
patients who already had symptoms of partial bowel
obstruction. Even in those studies, the patients did not
develop symptoms of acute intestinal obstruction rather
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A

B

C

Supine

Supine
Supine

Figure 1 Abdominal X rays done at several time intervals following video capsule endoscopy showing retention of video capsule. Several surgical clips are
also present at pelvis. A: Follow up in 1 wk showing capsule in right lower quadrant of abdomen; B: Follow up in two months showing capsule in right mid abdomen
laterally; C: Follow up after 4 years showing capsule in right upper quadrant of abdomen.

A

B

Figure 2 Computer tomography abdomen done for further evaluation of
retained capsule which is present in bowel lumen (arrow).

the retention of capsule helped the clinician to determine
the etiology[4]. The retrospective study of 1000 capsule
endoscopies by Li et al[10] demonstrated 1.4% retention
rate which all were asymptomatic. Similarly another study
revealed development of partial small bowel obstruction in
15% of patients who had capsule retention; the remaining
85% were asymptomatic[13]. In the study from Cheifetz et
al[4] with 19 cases and Yang et al[14] with 31 cases of capsule
study in patients of underlying suspected small bowel
obstruction, none of the patients with retained capsule
developed acute intestinal obstruction requiring surgery.
The studies have suggested that asymptomatic capsule
retention can undergo expectant, medical and endoscopic
management or even surgical intervention[14-17]. Meanwhile,
the longest duration of retention is 2.5 years reported
by ICCE without reporting the sequelae associated with
long term retention of capsule[6]. But the patient should
not undergo magnetic resonance imaging[17]. Authors
have advocated that surgical intervention not only allows
removal of the capsule but also can remove the offending
pathology causing capsule retention[9,14-16]. In a systematic
review of 184 capsule retentions from Liao et al[9], retained
capsules were excreted spontaneously or by pharmaceutical
manipulation in 15%, endoscopically in 12% and the
majority 58.7% were removed surgically. Baichi et al[16]

WCCR|www.wjgnet.com

Figure 3 Capsule seen in colonoscopy (A) and video capsule was
retrieved intact after 4 year 5 mo and 21 d with endoscopically (B).

studies five permanent capsule retention out of which two
cases had successful endoscopic retrieval and remaining
three cases required surgical intervention. Another study
presented three cases of capsule retention out of which
two patients needed surgery for retrieval and other patient
passed capsule spontaneously in six months with medical
treatment[14]. Therefore, these studies have demonstrated
that majority of patients eventually require surgical retrieval
but non-surgical management could be the best option to
begin with in a patient without symptoms of acute intestinal
obstruction. This is also shown in another large study in
which out of 32 retained capsules, 21 (65.6%) patients
received medical treatment resulting in spontaneous passage
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of the capsule in 11 (34.4%). Rest 10 (31.3%) patients
ultimately underwent surgical intervention to retrieve the
capsule[15]. Medical management usually consists of use
of anti-inflammatory agents and colonoscopy preparation
fluids or enemas[10,18]. There are few case reports of capsule
retention causing intestinal obstruction in patients with
underlying Crohn’s disease and history of abdominal
surgeries who were successfully treated with disimpaction
with intravenous steroids and diatrizoate upper GI series
and enemas[17,18].
Nevertheless, there are only few cases of complication
reported in the literature due to retained capsule. In a
recent analysis of 2300 capsule examinations, six patients
had acute obstructive symptoms and also reported one
death related to complications after acute surgical capsule
retrieval[3]. There is also a case report of retained capsule
causing intestinal perforation after two months following
VCE in an elderly man who underwent VCE for
evaluation of anemia[19]. There is another case of capsule
impaction and subsequent fracture of the capsule in the
small bowel six months following VCE[20]. Thus, though
rare, we need to keep in mind that there is a possibility of
acute complication of capsule retention.
With our case we would like to make physicians aware
of the possibility of asymptomatic capsule retention even
after four to five years following VCE. We also highlight
that retained capsule can be retrieved non surgically even
if it is retained for long period of time in the patient who
is asymptomatic.
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Abstract

INTRODUCTION

Incarceration of an endoscope in an inguinal hernia
may occur during the course of routine colonoscopy.
The incarceration may occur on insertion or withdrawal
and frequently the hernia is not suspected prior to
the colonoscopy. Most commonly, a left sided inguinal
hernia is involved, however right inguinal hernias may
be implicated in subjects with altered anatomy post
abdominal surgery. Incarceration of an endoscope in
an inguinal hernia has been seldom reported in the literature which is likely to be related to under reporting.
A range of techniques have been suggested by various
authors over the last four decades to manage this unusual complication of colonoscopy. These techniques
include utilizing fluoroscopy, manual external pressure
and/or the fitting of a cap onto the tip of the colonoscope to facilitate colonoscopic navigation. The authors
present a case report of incarceration of the colonoscope on withdrawal in an unsuspected left inguinal
hernia with a review of the literature on the management of this colonoscopic complication. A management
strategy is suggested.

A 76-year-old man presented for colonoscopy for follow
up of previously diagnosed colonic polyps. A colonoscopy had been performed one month prior where a significant 1.2 cm sessile polyp was found in the mid transverse
colon, however at that juncture given the patient’s co
morbid conditions and the lack of recent clotting profile
and platelet count, the decision was made to repeat the
colonoscopy with polypectomy after relevant blood work
was performed. During the original colonoscopy no
complications were encountered and the patient did not
require much sedation (midazolam 4 mg and pethidine
37.5 mg).

CASE REPORT
The colonoscope was inserted without difficulty or significant abdominal discomfort to the terminal ileum at
100 cm. The procedure was performed under conscious
sedation and the patient had received 2 mg of midazolam
and 25 mg of pethidine at this juncture. Multiple polyps
in the caecum, hepatic flexure and transverse colon had
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A

Figure 1 Incarcerated colonoscope bulging into the left inguinal hernia
during colonoscopy.

B

been noted on insertion and were removed on with snare
polypectomy on withdrawal. In the mid transverse colon
at 60 cm the colonoscope could not longer be withdrawn
and appeared to be “frozen” in position, although the
patient did not experience significant discomfort. Despite
clockwise and counter clockwise rotation with gentle
traction as well as positioning the patient into the supine
position the colonoscope was unable to be withdrawn.
During these manoeuvres the lumen of the transverse
colon could be clearly seen. An examination of the patient’s left inguinal hernia orifice revealed a bulge in the
left scrotum consistent with incarceration of the colonoscope in the inguinal hernia sac (Figure 1).
The patient was given further midazolam and pethidine to a total of 5 mg and 62.5 mg, respectively, to ensure adequate analgesia and the incarcerated colonoscope
was attempted to be reduced manually through external
manual pressure and clockwise and counter clockwise
torque with gentle traction. This was unsuccessful and
the patient was immediately wheeled into the fluoroscopy
suite and under direct radiographic guidance, the loop
in the hernial sac was minimized and the colonoscope
withdrawn by gentle traction without complication (Figure
2). The patient remained well throughout the reduction
of the incarcerated colonoscope. On further withdrawal
of the endoscope, a large 1-1.5 cm flat polyp was seen
in the mid transverse colon which had been seen at the
original endoscopy. A saline lift was attempted but the lesion did not lift the polyp which suggested sub-mucosal
infiltration. Biopsies were taken, the lesion tattooed and
the colonoscope withdrawn without complication. The
histopathology of the lesion returned adenocarcinoma
of the transverse colon. The patient was subsequently referred to the surgeons for a right hemi-colectomy and left
inguinal hernia repair. An examination of the patient post
colonoscopy indicated that the patient had a large sliding
indirect inguinal hernia. We now present a review of the
literature regarding the complication of incarceration of
the colonoscope within an inguinal hernia.

Figure 2 Colonoscopic loop in the process reduction under fluoroscopic
guidance and fluoroscopic image of complete reduction of colonoscopic
loop respectively. A: Fluoroscopic image of incarcerated colonoscope in
left inguinal hernia; B: Fluoroscopic image of incarcerated colonoscope post
reduction.

derestimated as evidenced by the scant number of case
reports published in the English language. A total of 12
case reports involving 15 cases have been identified by
the authors published to date (Table 1). The incarceration occurs both on insertion and withdrawal, usually
when the endoscope is 60-80 cm from the anal verge
and involves left inguinal hernias exclusively. One exception was a case published by Koltun et al[1], where the
incarceration occurred in the right inguinal hernia however the patient had slightly altered abdominal anatomy
due to a prior right hemi-colectomy. In only four of the
cases were the presence of an inguinal hernia known
prior to colonoscopy.
The neck of an indirect inguinal hernia is usually the
site of obstruction when loops of bowel become incarcerated. In cases where the colonoscope becomes unable
to progress on insertion, this is likely to occur due to
three scenarios, firstly, a loop of bowel has become incarcerated in an inguinal hernial sac which has a small neck,
the aperture of which is insufficient to permit the entry
of the colonoscope[2]. In this specific scenario the hernia
may only be suspected on imaging, in this case, a barium
enema revealed a constriction at the level of the sigmoid
colon. The second scenario occurs in patients with moderate sized inguinal hernias sufficient to permit the entry
of the colonoscope into the hernial sac but not simultaneous entry and exit of the colonoscope side by side[3].
In this scenario, the tip of the colonoscope enters the

DISCUSSION
Due to under reporting, the occurrence of colonoscope
incarceration in an abdominal hernia is probably un-
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Table 1 Published case reports of incarcerated colonoscopes in inguinal hernia and strategy utilized to remove the scope
Ref.

No. of Inguinal hernia
cases
(side)

Waye[5]
Leichtmann et al[6]

1
3

Fulp et al[7]

1

Leisser et al[8]
Koltun et al[1]

1
2

Yamamoto et al[4]

1

Saunder[9]
Punnam et al[10]

1
1

Lee et al[2]
Iser et al[11]

1
1

Fan et al[3]

1

Kume et al[12]

1

Method of scope removal

Unknown
NA
× 2 Unknown
× 2 Manual reduction
× 1 Known × 1 Hernial reduction before and maintenance during procedure
Known,
Withdrawl of endoscope
Left
Unknown, Left
Manual reduction
Known,
Failed fluoroscopic reduction
Right
Manual reduction utilizing “Pulley” technique
Unknown,
Failed manual reduction, Reduction under fluoroscopic
Left
guidance
Unknown
NA
Known
Failed manual reduction
Left
Surgical Dissection of Hernial Sac
Unknown, Left
Manual reduction
Unknown,
Manual reduction under deep sedation
Left
Unknown,
Reduction under fluoroscopy and external manual pressure
Left
Unknown,
Reduction under fluoroscopy
Left

Distance from anus
Obstruction on
at obstruction
insertion vs withdrawal
NA
NA

NA
NA

Sigmoid colon

Insertion

60 cm
NA

Insertion
Withdrawal

70cm

Insertion

NA
NA

NA
Withdrawal

NA
NA

Insertion
NA

60 cm

Withdrawal

60 cm

Withdrawal

NA: Not available.

hernial sac very easily but when the colonoscope forms
a loop and attempts to exit the hernial sac it becomes
obstructed with bulging and pain in the lower abdomen/
scrotum. In the third scenario, the hernial sac is sufficiently wide enough to accommodate both the entry and
exit of the two segments of colonoscope, however further insertion creates a large loop in the scrotum resulting
in pain, “freezing” of the scope and inability to progress
the examination[4]. For the first two scenarios, should it be
necessary to proceed with the colonoscopy, use of a cap
attached to the tip of the colonoscope may facilitate passage of colonoscope through the loop of bowel which
has prolapsed into the hernia (unpublished data). In the
third scenario, manual pressure externally may enable the
colonoscopy to be completed.
However, in half of the published case studies, incarceration of the colonoscope occurs during withdrawal.
Here, during the advancement phase of the colonoscope
a loop forms bulging into the hernial sac. The hernial
orifice is sufficiently wide to comfortably permit the entry and exit of the two segments of colonoscope, with
prolapse of the colonoscope and colon into the scrotum.
It is only on withdrawal of the colonoscope that a tight
loop, usually a gamma loop, is formed which becomes incarcerated if the maximum diameter of the loop exceeds
that of the hernial orifice, which occurred in our case.
A variety of methods have been published to reduce
the incarcerated colonoscope which included manual
reduction after deepened sedation, a “pulley” method of
manual reduction, reduction under direct fluoroscopic
guidance, surgical reduction or some combination of
the aforementioned methods[1,3,4]. The authors suggest
that in the event of an incarcerated colonoscope in an
inguinal hernia, clinicians should proceed directly to
fluoroscopic guidance if available. The benefits of fluo-
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roscopic guidance includes the ability to minimize the
colonoscope loop in the scrotal sac and an estimation of
the hernial orifice to determine if removal of an incarcerate colonscope with a loop in situ is feasible. After the
retraction of the loop from the scrotal sac, fluoroscopy
can enable the straightening of the colonoscope before the procedure is completed[3]. Simultaneous gentle
manual pressure to encourage the loop through the
hernial orifice is recommended. Failing this, the authors
suggest trying the “pulley” method if the hernial orifice
is so small it will not permit the exit of the smallest loop
feasible with the colonoscope[1]. Should this fail surgery
is most likely indicated.
Some clinicians have suggested the presence of a
large inguinal hernia is a relative contra-indication to colonoscopy[1]. We suggest that in the event a colonoscopy is
clinically necessary prior to repair of moderate to large
inguinal hernia, the option of computerized tomography
colonoscopy be explored. Should a colonoscopy still be
necessary, the authors suggest that the risk of incarceration may be reduced by reducing the hernia prior to colonoscopy and maintaining reduction manually whilst the
scope is advanced. The use of cap assisted colonoscopy
may also aid the negotiation of the endoscope through
the herniated bowel loop (unpublished data). However
as most of these case studies demonstrate, most cases of
incarcerated colonoscopes are the first presentation of
the patient with an inguinal hernia.
In summary, incarcerated colonoscopes in an inguinal hernia are, thankfully, a rare event. In patients with
known inguinal hernias, consideration must be given to
computed tomography colonoscopy and in the event the
colonoscopy must proceed, strategies employed to reduce the risk of complication. However as our literature
review has demonstrated the incarcerated scope is usually
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the first sign of an inguinal hernia in a patient and in this
situation should be reduced under direct fluoroscopic
guidance with gentle manual pressure and adequate sedation, followed by an attempt at the “pulley” system and
finally, surgery, if all else fails.
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anti-migration system for endoscopic ultrasound-guided
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rates, while at the same time having the advantage of
a single step procedure and a larger fistula diameter in
the endoscopic cystogastric anastomosis.
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Core tip: The use of novel covered self-expanding
metallic stents that are specially designed to prevent
migration represents a promising development in the
treatment of patients with pancreatic pseudocysts that
appears to be safe and effective for drainage and could
importantly reduce migration rates, while at the same
time having the advantage of a single step procedure
and a larger fistula diameter in the endoscopic cystogastric anastomosis.
Original sources: Téllez-Ávila FI, Villalobos-Garita Á, RamírezLuna MÁ. Use of a novel covered self-expandable metal stent with
an anti-migration system for endoscopic ultrasound-guided drainage
of a pseudocyst. World J Gastrointest Endosc 2013; 5(6): 297-299
Available from: URL: http://www.wjgnet.com/1948-5190/full/v5/
i6/297.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i6.297

Abstract
The development of pseudocysts in patients with
chronic pancreatitis has been reported in 23%-60%
of cases and drainage is indicated when they become
symptomatic. Endoscopic ultrasound-guided drainage
with the placement of plastic or metallic stents to create a cystogastric anastomosis has been shown to be a
reliable and efficacious maneuver. Metallic stent use appears to be a safe and effective alternative that shortens the length of time of the procedure and maintains
a greater diameter in the cystogastric communication.
However, important migration rates have been reported. The use of new metallic stents that are specially
designed to prevent migration represents a promising
development in the treatment of these group of patients that appears to be safe and effective for pseudocyst drainage and could importantly reduce migration

WCCR|www.wjgnet.com

INTRODUCTION
Standard procedure for endoscopic ultrasound-guided
drainage of peripancreatic collections includes the use of
various plastic endoprostheses in the same endoscopic
procedure and the need for programmed replacement to
preclude their dysfunction. The use of completely covered self-expanding metallic stents (CSEMS) has recently
been shown to be a safe and effective alternative that
reduces the number of procedures[1]. However, there are
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high migration rates (up to 15%)[1,2]. The use of metallic
stents designed to prevent migration are an interesting
option in these patients that reduces procedure duration
and provides a larger fistula diameter.

A

CASE REPORT
A 51-year-old man presented with chronic pancreatitis
(CP) due to alcohol overuse and had a past 3-year history
of obstructive jaundice with a pseudotumor at the level
of the pancreatic head, along with common bile duct
stricture. Cytology consistent with CP without evidence
of cancer was obtained through endoscopic ultrasoundguided fine-needle aspiration biopsy (EUS-FNA). The
patient underwent a number of endoscopic treatment
sessions for the placement of multiple plastic stents and
pneumatic dilatation 4 times a year for 3 years with no
adequate response. During the last year of disease progression, he presented with a pseudocyst associated with
early postprandial fullness and abdominal pain.
The patient rejected surgical treatment of the pseudocyst and the biliary stricture. Due to symptom persistence,
the patient underwent endoscopic placement of a CSEMS
in the biliary tract and endoscopic ultrasound-guided
drainage of the pseudocyst with the placement of a 3 cm
long “NAGI” CSEMS (Taewoong-Medical Co, Seoul,
South Korea) with a 10 mm diameter in the center and
20 mm ends, for an endoscopic cystogastric anastomosis
(Figure 1).

B

Figure 1 Novel “NAGI” covered self-expanding metallic stents with a 10
mm center and 20 mm ends (A and B).

Biliary diversion
Using a duodenoscope (GIF-140, Olympus America,
Melville, NY, United States), endoscopic retrograde cholangiopancreatography (ERCP) was performed. There was
evidence of intrapancreatic bile duct stricture and a 6 cm
long CSEMS with a 10 mm diameter (Taewoong-Medical
Co, Seoul, South Korea) was placed. Pancreatography revealed an area of stricture, at the level of the neck of the
pancreas, through which the passage of 0.035”, 0.025”,
and 0.018” guidewires (Boston Scientific, Natick, MA,
United States) was not possible. The body and tail of the
pancreas were dilated and there was contrast medium
leakage (Figure 2).

A

Figure 2 Presence of stenosis (arrow) and leak (A) of the main pancreatic
duct.

Endoscopic ultrasound-guided pseudocyst drainage
A pseudocyst with a 6 cm × 5 cm diameter was then
seen with a GF-UCT140AL5 echo endoscope (Olympus
America, Melville, NY, United States). Under endosonographic vision, and after using the Doppler mode to detect
blood vessels in the tract, the pseudocyst was punctured
through the gastric wall with a 19G-caliber Echotip® needle (Cook Endoscopy, Winston-Salem, NC, United States)
followed by the introduction of a 0.035” Hydra Jagwire®
(Boston Scientific, Natick, MA, United States). The needle-knife (Boston Scientific, Natick, MA, United States), 6,
7, 8.5, and 10 F Soehendra® catheters (Cook Endoscopy,
Winston-Salem, NC, United States), and lastly, a Max
Force® balloon dilator (Boston Scientific, Galway, Ireland)
were progressively advanced along the guidewire to dilate
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the puncture tract up to 8 mm. A “NAGI” CSEMS was
put in place under fluoroscopic vision to provide support
to the cystogastrostomy (Figure 3).
At 6 mo of outpatient evaluation, the patient is asymptomatic and his liver function tests are normal (Table 1).

DISCUSSION
High success rates have been reported for ultrasoundguided pseudocyst drainage since 2001 and this procedure has shown advantages over the surgical option in
relation to hospital stay and costs[3,4].
The placement of multiple plastic stents is technically
difficult and so the use of a single CSEMS has been proposed[1]. Procedure duration and resolution time is lower
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A

Table 1 Liver function test before and after procedure
Parameter

Before procedure

Total bilirubin
Direct bilirubin
ALT
AST
ALP

5.66
4.09
351
271
391

12-wk after procedure
0.45
0.08
49
25
112

ALT: Alanine amino transferase; AST: Aspartate amino transferase; ALP:
Alkaline phosphatase.

B
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INTRODUCTION
Boerhaave’s syndrome is a form of barogenic rupture
caused by a sudden post-emetic rise in the intraluminal
pressure in the distal esophagus[1]. Esophageal perforation
has high mortality, which increases to 40%-60% when
treatment is delayed beyond 48 h, leading to mediastinal
sepsis and multisystem organ failure[2].
Electrolyte solution with sodium sulfate as the predominant salt and polyethylene glycol (PEG) was developed as an additional osmotic agent in 1980[3]. Since
PEG-electrolyte lavage solutions were shown to be safe,
well-tolerated, and highly effective in patients with renal
failure or congestive heart disease, this became the most
common method of preparation for colonoscopy[4]. The
main disadvantage of PEG electrolyte solution is that
large volumes have to be ingested. In addition, PEG electrolyte solution is poorly tolerated by some patients and
may induce severe vomiting or retching[5]. Some cases of
Mallory-Weiss syndrome have been reported following
the ingestion of PEG-electrolyte solutions[6], but only a
few cases of colonoscopy-related esophageal perforation[7-11].

Abstract
Boerhaave’s syndrome is spontaneous rupture of the
esophagus, a rare condition with high mortality that
occurs most often after forceful vomiting. Polyethylene
glycol (PEG) solution is the most common preparation
used for colonoscopy. Since large volumes have to be
ingested, PEG may induce severe vomiting or retching.
However, Boerhaave’s syndrome has rarely been reported as a potential problem related to PEG solution. We
report a case of spontaneous esophageal rupture due
to violent vomiting during bowel preparation with PEG
solution in a patient with postpolypectomy bleeding.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophageal perforation; Colonoscopy; Polyethylene glycols

CASE REPORT

Core tip: A bowel preparation with polyethylene glycol
electrolyte solution should be used with care in patients
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A 61-year-old man underwent a screening colonoscopy.
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Figure 1 Chest computed tomography shows a left pleural effusion and
peri-esophageal fluid collection.

Figure 2 Upper endoscopy shows a 15 mm × 12 mm perforation with stigmata of recent bleeding distal to the Z-line on the left side of the esophagus.

He had been healthy without specific complaints and no
significant past medical or family history. The colonoscopy revealed nine small (< 10 mm) sessile polyps from the
ascending colon to the descending colon and a 16-mm
lateral spreading tumor (LST) in the sigmoid colon.
The polyps were resected by hot biopsy for the smaller
polyps (< 5 mm), conventional snare polypectomy, or
endoscopic mucosal resection for the LST. Hemoclips
were applied to the postpolypectomy wound to prevent
bleeding, except for the smaller polyps. There were no
apparent complications after the colonoscopic polypectomy. Twenty-four hours later, the patient presented to
the emergency room with hematochezia. After drinking
2 L of PEG electrolyte solution over a 2-h period for
an urgent colonoscopy, the patient had several sudden
attacks of vomiting associated with severe chest pain
and dyspnea. A chest examination revealed decreased air
entry in the lower left lung; there was no subcutaneous
emphysema. Abdominal examination revealed tenderness
in the epigastric region and right upper quadrant, but no
guarding or rigidity. A chest X-ray showed a layered fluid
collection in the left chest. Emergency computed tomography (CT) showed a left pleural effusion and peri-esophageal fluid collection (Figure 1), but the esophagus was
not clearly identified and no free air or fluid was seen in
the abdomen. A left chest drain was inserted and 800 mL
of blood tinged fluid were drained. An emergent upper
endoscopy revealed a 15 mm × 12 mm perforation with
stigmata of recent bleeding distal to the Z-line on the left
side of the esophagus, but the perforation could not be
clearly demarcated due to blood (Figure 2). Therefore, we
diagnosed the patient with Boerhaave’s syndrome that developed during bowel preparation using PEG electrolyte
solution. The patient took immediate surgical intervention where the primary repair of a ruptured esophagus
was reinforced with a pedicled flap of the eighth intercostal muscle. Further evaluation for hematochezia was
not performed because it was stopped spontaneously.
The patient made an uneventful recovery following surgical management and was discharged soon after without
complications, having made a complete recovery.

WCCR|www.wjgnet.com

DISCUSSION
Esophageal perforation is uncommon condition with a
high mortality rate. The causes include endoscopic instrumentation, trauma, swallowed foreign bodies, and
Boerhaave’s syndrome, which is the most serious form of
esophageal perforation[2]. Boerhaave’s syndrome is often
misdiagnosed as acute pancreatitis, myocardial infarction,
and peptic ulcer because of its rarity and nonspecific
symptoms[1]. A delay in diagnosis leads to more extensive
contamination and inflammation of the mediastinum and
results in a poor outcome. The rupture in Boerhaave’s
syndrome is usually in the left lateral wall of the esophagus, just superior to the diaphragm[12]. This might be due
to an anatomic weakness at that point. Distal esophageal
perforations, most prevalent in Boerhaave’s syndrome,
commonly show a left-sided pleural effusion and pneumomediastinum on the chest X-ray [13]. The presence
and magnitude of these findings are usually related to
the length of time since the perforation. The diagnosis
can be made earlier and more accurately with additional
radiological examinations, such as CT. Since our patient
had severe chest pain immediately after violent vomiting
in the emergency room, we had a heightened index of
suspicion for esophageal perforation and made the diagnosis without delay. The management is still controversial
because the treatment modalities range from conservative measures to extensive surgery[12]. If the perforation is
detected in less than 24 h, primary repair and wide irrigation of the mediastinum are usually possible[14]. However,
when the treatment is delayed beyond 48 h, the treatment
is not clear. Recently, endoscopic treatment with stenting
allows for non-operative management in selected patients,
even if data on endoscopic management of perforations
in benign disease are limited[15]. The vacuum endo-sponge
therapy, that is a kind of interventional therapy successfully for the treatment of anastomotic insufficiencies in
upper gastrointestinal surgery, can be used for small perforation[11]. After the prompt diagnosis in our case, operative management was chosen because endoscopy showed
a relatively large perforation. Moreover, the patient had
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intractable chest pain and hypotension despite the chest
tube drainage.
Nausea is a common adverse effect of the use of
PEG electrolyte solution and vomiting is sometimes seen
because of the large volume needed to clean the colon.
Other adverse effects include urticarial reaction, anaphylaxis, hypothermia, obstruction-perforation, and cardiac
arrhythmia[5]. Some cases of Mallory-Weiss syndrome after vomiting due to bowel preparation have been reported[6]. However, only five cases of esophageal perforation
related to the use of the PEG electrolyte solutions have
been described in the English literature[7-11]. Among these
cases, the only reported death was of a patient who had
been managed conservatively. This complication could
have been avoided if the PEG-electrolyte solution had
been given via a nasogastric tube before the colonoscopy.
However, when administering the solution via a nasogastric tube, life-threatening complications such as aspiration and pulmonary edema after vomiting have been
described[16]. In addition, anti-emetic medication during
the preparation process can prevent this complication in
patients who have a tendency to nausea and vomiting[11].
Urgent colonoscopy for acute lower gastrointestinal bleeding usually requires a PEG electrolyte solution
purge, either orally or by nasogastric tube to rid the colon
of clots, stool, and blood[17]. However, a recent study
showed that a bowel preparation for an urgent colonoscopy is not always needed in postpolypectomy patients[18].
Therefore, a bowel preparation with PEG electrolyte
solution should be used with care in patients with postpolypectomy bleeding.

5

6
7

8
9
10

11

12

13

14
15

REFERENCES
1
2
3

4

Bjerke HS. Boerhaave’s syndrome and barogenic injuries of
the esophagus. Chest Surg Clin N Am 1994; 4: 819-825 [PMID:
7859012]
Jones WG, Ginsberg RJ. Esophageal perforation: a continuing
challenge. Ann Thorac Surg 1992; 53: 534-543 [PMID: 1489367
DOI: 10.1016/0003-4975(92)90294-E]
Davis GR, Santa Ana CA, Morawski SG, Fordtran JS. Development of a lavage solution associated with minimal water
and electrolyte absorption or secretion. Gastroenterology 1980;
78: 991-995 [PMID: 7380204]
DiPalma JA, Brady CE, Stewart DL, Karlin DA, McKinney
MK, Clement DJ, Coleman TW, Pierson WP. Comparison of
colon cleansing methods in preparation for colonoscopy. Gastroenterology 1984; 86: 856-860 [PMID: 6706069]

16

17
18

Toledo TK, DiPalma JA. Review article: colon cleansing
preparation for gastrointestinal procedures. Aliment Pharmacol Ther 2001; 15: 605-611 [PMID: 11328253 DOI: 10.1046/
j.1365-2036.2001.00966.x]
Santoro MJ, Chen YK, Collen MJ. Polyethylene glycol electrolyte lavage solution-induced Mallory-Weiss tears. Am J
Gastroenterol 1993; 88: 1292-1293 [PMID: 8338109]
Aljanabi I, Johnston P, Stone G. Spontaneous rupture of
the oesophagus after bowel preparation with polyethylene
glycol. ANZ J Surg 2004; 74: 176-177 [PMID: 14996171 DOI:
10.1046/j.1445-1433.2003.02809.x]
Pham T, Porter T, Carroll G. A case report of Boerhaave’
s syndrome following colonoscopy preparation. Med J Aust
1993; 159: 708 [PMID: 8232021]
Eisen GM, Jowell PS. Esophageal perforation after ingestion
of colon lavage solution. Am J Gastroenterol 1995; 90: 2074
[PMID: 7485041]
McBride MA, Vanagunas A. Esophageal perforation associated with polyethylene glycol electrolyte lavage solution.
Gastrointest Endosc 1993; 39: 856-857 [PMID: 8293924 DOI:
10.1016/S0016-5107(93)70290-4]
Emmanouilidis N, Jäger MD, Winkler M, Klempnauer
J. Boerhaave syndrome as a complication of colonoscopy
preparation: a case report. J Med Case Rep 2011; 5: 544 [PMID:
22054124 DOI: 10.1186/1752-1947-5-544]
de Schipper JP, Pull ter Gunne AF, Oostvogel HJ, van
Laarhoven CJ. Spontaneous rupture of the oesophagus:
Boerhaave’s syndrome in 2008. Literature review and treatment algorithm. Dig Surg 2009; 26: 1-6 [PMID: 19145081 DOI:
10.1159/000191283]
Phelan HA, Brakenridge SC, Rutland TJ, Maltese C. Boerhaave syndrome presenting as massive hemothorax. South
Med J 2009; 102: 202-203 [PMID: 19139705 DOI: 10.1097/
SMJ.0b013e318186be00]
Cho S, Jheon S, Ryu KM, Lee EB. Primary esophageal repair
in Boerhaave’s syndrome. Dis Esophagus 2008; 21: 660-663
[PMID: 18459985 DOI: 10.1111/j.1442-2050.2008.00833.x]
Ghassemi KF, Rodriguez HJ, Vesga L, Stewart L, McQuaid
KR, Shah JN. Endoscopic treatment of Boerhaave syndrome
using a removable self-expandable plastic stent. J Clin Gastroenterol 2007; 41: 863-864 [PMID: 17881934 DOI: 10.1097/01.
mcg.0000225597.46943.06]
Marschall HU, Bartels F. Life-threatening complications of
nasogastric administration of polyethylene glycol-electrolyte solutions (Golytely) for bowel cleansing. Gastrointest
Endosc 1998; 47: 408-410 [PMID: 9609437 DOI: 10.1016/
S0016-5107(98)70229-9]
Elta GH. Urgent colonoscopy for acute lower-GI bleeding.
Gastrointest Endosc 2004; 59: 402-408 [PMID: 14997144 DOI:
10.1016/S0016-5107(03)02721-4]
Saito K, Inamori M, Sekino Y, Akimoto K, Suzuki K, Tomimoto A, Fujisawa N, Kubota K, Saito S, Koyama S, Nakajima
A. Management of acute lower intestinal bleeding: what bowel preparation should be required for urgent colonoscopy?
Hepatogastroenterology 2009; 56: 1331-1334 [PMID: 19950786]
P- Reviewer Yoshida S S- Editor Huang XZ L- Editor A
E- Editor Zhang DN

WCCR|www.wjgnet.com

707

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Biodegradable stent for the treatment of a colonic stricture
in Crohn’s disease
Catarina Rodrigues, Ana Oliveira, Liliana Santos, Eduardo Pires, João Deus
Catarina Rodrigues, Ana Oliveira, Liliana Santos, Eduardo
Pires, João Deus, Department of Gastroenterology, Hospital
Professor Doutor Fernando Fonseca, IC 19 2720-276 Amadora,
Portugal
Author contributions: Rodrigues C, Pires E and Deus J were
attending doctors for the patient; Rodrigues C, Santos L and Pires
E performed the endoscopic examinations and stent placement;
Rodrigues C and Oliveira A organized the report; and Rodrigues
C wrote the paper; all authors read and approved the final manuscript.
Correspondence to: Catarina Rodrigues, MD, Department of
Gastroenterology, Hospital Professor Doutor Fernando Fonseca,
EPE, Itinerário Complementar 19, Venteira, IC 19 2720-276
Amadora, Portugal. catarinagr@hotmail.com
Telephone: +35-121-4348200 Fax: +35-121-4345566
Received: February 17, 2013 Revised: April 4, 2013
Accepted: April 13, 2013
Published: February 8, 2014

Key words: Crohn’s disease; Fibrosis; Intestinal obstruction; Stents; Polydioxanone

Abstract
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Core tip: Strictures in Crohn’s disease (CD) are challenging. Until the development of medical therapy that
can prevent or reverse intestinal fibrosis, endoscopic
management is recommended to avoid surgery. Biodegradable polydioxanone stents originally developed
to treat refractory esophageal benign strictures are a
promising alternative to balloon dilation with the advantage over metallic stents that they do not need to
be removed. However, data on their use in the bowel is
limited to a few series, mostly in patients with postsurgical colorectal strictures. We report the case of a CD
patient presenting with a symptomatic colonic fibrotic
stricture that was successfully treated with a biodegradable stent.

Biodegradable polydioxanone stents were developed
for the treatment of refractory benign esophageal strictures but have been suggested as a new therapeutic
option for intestinal strictures. The primary advantage
of biodegradable stents over self-expandable metallic stents is that removal is not required. There are,
however, few data available on their use in the small or
large bowel. We herein describe the case of a 33-yearold patient with long-standing Crohn’s disease (CD)
who developed a fibrotic stricture of the sigmoid too
long to be amenable to balloon dilation. The use of
a biodegradable polydioxanone stent was chosen to
avoid surgery. Combined endoscopic and fluoroscopic
placement of the stent was technically simple, safe and
clinically successful, and no recurrence of obstructive
symptoms occurred during a 16-mo follow-up. Further
studies are needed to evaluate the long-term efficacy
and safety of biodegradable stents in the treatment of
intestinal strictures, particularly in the context of CD.

INTRODUCTION
Strictures are a common complication of Crohn’s disease
(CD), occurring in 1/3 of patients after 10 years of disease. They occur most frequently in the ileocecal region
and rectum and at anastomotic sites where the disease
is likely to recur[1]. Medical therapy has not been shown
to be effective in the treatment of fibrotic strictures, and
its role in preventing stricture formation has been disappointing[2]. As disease recurrence is common, endoscopic
methods, such as balloon dilation or stenting for refractory strictures, have been advocated to decrease surgery.
Biodegradable stents were originally developed to
treat refractory benign esophageal strictures but are a
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promising therapeutic option for intestinal strictures
because they do not require removal and may be able to
overcome some of the drawbacks of self-expandable
metallic stents (SEMS). We report our experience with
the off-label use of a biodegradable esophageal polydioxanone stent in the management of a colonic stricture
complicating CD.

CASE REPORT
A 33-year-old female with a history of CD was admitted
to the hospital in February 2011 with abdominal cramps,
constipation and air-fluid levels in the small and large
bowel on X-ray. The CD diagnosis had been established
at age 16 years. The disease involved the terminal ileum,
colon and perianal region and presented with an inflammatory behavior (A1L3B1p according to the Montreal
classification)[3,4]. She was initially treated with oral corticosteroids and started on azathioprine, but in 2001 infliximab was added for persistent symptoms. The patient
experienced some flares over the years until 2009, when
she achieved sustained clinical and endoscopic remission
while on azathioprine at 3 mg/kg per day and infliximab
at 5 mg/kg every 4 wk.
The laboratory results were unremarkable with no
signs of systemic inflammation. A computed tomography scan revealed concentric wall thickening over 6
cm lengths in the sigmoid colon with narrowing of the
lumen and prestenotic dilation but no regional lymphadenopathy. The bowel obstruction resolved with nasogastric tube suction and intravenous fluids. Colonoscopy
confirmed the existence of a distal sigmoid stricture that
precluded the passage of the conventional colonoscope
(CF-Q160AL, Olympus Optical Co., Tokyo, Japan). A
slim colonoscope (PCF-Q180AL Olympus Optical Co.,
Tokyo, Japan) was used to reach the terminal ileum.
There were no endoscopic signs of inflammation. The
colon was shortened and showed extensive scarring and
some inflammatory polyps; the ileal mucosa appeared to
be normal. Dysplasia and malignancy were excluded by
several biopsies of the entire length of the stricture.
A short cycle of oral corticosteroids was completed,
but the stricture was refractory to medical therapy, and
the patient complained of abdominal pain and experienced a new episode of bowel obstruction in September
2011. After having discussed the therapeutic options in
a gastrointestinal multidisciplinary team meeting, we decided to place a SX-ELLA BD biodegradable esophageal
stent (ELLA-CS, Hradec Kralove, Czech Republic; Figure 1) with a trunk diameter of 20 mm flaring to 25 mm
at both ends and a length of 100 mm. The local ethics
committee approved the procedure, and informed consent was obtained from the patient.
The procedure was performed under conscious sedation (intravenous midazolam) via an anal approach with
the patient lying on her left side. Both margins of the
stricture were marked by using intramucosal lipiodol injection. The stent was loaded into its dedicated 28 French
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Figure 1 SX-ELLA biodegradable biodegradable esophageal stent. The
stent is flared at both ends to reduce the risk of migration and is fitted with radiopaque markers at the midpoint and at the ends to enable precise stent positioning under fluoroscopic control. Because of reduced long-term elasticity, the
stent is supplied separate from the delivery system and needs to be manually
loaded just before the implantation procedure (see manufacturer’s “Instructions
for Use”).

delivery system and implanted under endoscopic and
fluoroscopic guidance over a stiff 0.035-inch guidewire
with a soft tip (Jagwire, Boston Scientific, Natick, United
States) that was previously introduced through the stricture. Pre-dilation was not performed. An adequate expansion of the stent occurred immediately after its insertion
(Figures 2 and 3). Significant stent shortening occurred
upon deployment, and a water-soluble contrast (Xenetix
350, Guerbet Laboratories, Roissy, France) was injected
at the end of the procedure to confirm proper stent
position and luminal patency. There were no immediate
or delayed procedure-related complications, namely perforation, pain, hemorrhage or stent migration. The stent
insertion provided rapid clinical improvement and symptom relief, and the patient was discharged within 24 h.
A clinical and radiographic follow-up was performed
one week after the stent insertion and again one month
later, with no evidence of stent migration. At that time,
an endoscopy follow-up was also performed to monitor
the stent patency and degradation. There was no significant mucosal hyperplasic reaction and no resistance to
the progression of the conventional scope through the
stent (Figure 2). Complete stent degradation was confirmed on a plain abdominal X-ray 4 mo after the insertion (Figure 3). There was no recurrence of the obstructive symptoms during a 16-mo follow-up.

DISCUSSION
We report a case of a patient with a long-standing CD
who developed a symptomatic fibrotic stricture of the
colon despite optimized medical treatment with infliximab and azathioprine. Fibrotic strictures in CD patients
have been traditionally treated with intestinal resection,
which is often extensive and associated with high morbidity rates[5]. Furthermore, disease recurrence is common.
Within 4 years, approximately 40% of the patients will
need another resection[6,7]. Concerns over short-bowel
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dilation, and the recurrence rate of obstructive symptoms
is as high as 42% with the need for repeated dilations and
their associated perforation risk.
Our patient was not a candidate for balloon dilation because of the extent of the stricture, and surgical
resection would likely have been extensive because of
the scarring colon. Stent placement was thus considered. Compared with balloon dilation, stents determine
slower and more sustained stricture dilation, resulting in
reduced trauma and subsequent fibrosis. Furthermore,
the radial force is maintained for several weeks, allowing remodeling of the stricture and increased long-term
luminal patency with a reduced need for repeated dilations. However, data regarding the efficacy and safety
of extractable SEMS in the treatment of symptomatic
intestinal strictures in CD are limited and conflicting[12-16].
In general, the use of fully covered SEMS in this setting
appears to be effective but has been associated with several drawbacks and complications, such as a high rate of
spontaneous migrations and the need for removal, and
remains controversial. The recently developed biodegradable stents are a promising option because of their longer
patency and no need for removal, although radial force is
lower compared with nitinol stents.
Biodegradable stents are manufactured from different synthetic polymers that have other well-established
biomedical applications, particularly in the fields of sutures, tissue engineering and controlled drug delivery. The
polymers are degraded by random hydrolysis of their
molecules’ ester bounds, and the degradation products
are metabolized via normal metabolic pathways. This process compromises the structure and integrity of the stent
filaments and leads to the loss of radial force, fracture of
the stent skeleton and disintegration. The radial force of
polydioxanone stents is maintained for approximately 6-8
wk following implantation and drops to 50% by week 9.
Disintegration usually occurs within 11-12 wk, although
the degradation rate is dependent on the size, structure,
temperature, pH and type of body tissue in which the
stent is implanted[17].
Biodegradable polydioxanone stents were developed
and licensed for the treatment of refractory benign
esophageal strictures[18-22]. The experience with their use
in intestinal strictures is encouraging but still in its early
stages. Published information regarding intestinal biodegradable stenting is limited to a few small case series
that are both prospective and retrospective and focus on
patients with refractory anastomotic colorectal strictures
following resection for rectosigmoid carcinoma[23-25]. Rejchrt et al[26,27] reported the placement of biodegradable
stents in patients with stricturing CD. This was the sole
report of such a use in the small bowel and proximal
large bowel. Proximal stent insertion was accomplished
by use of a custom made introducer inserted into an
overtube after endoscope removal. The standard delivery
system for esophageal implantation has an active length
of 75 cm and can only be used for intestinal strictures up
to the distal descending colon.

A

B

C

Figure 2 Endoscopic images. A: Stricture of the distal sigmoid colon before
stent insertion. The surrounding mucosa show no signs of active inflammation
and few inflammatory polyps; B: Biodegradable stent deployed in the stricture at
the end of the procedure; C: Endoscopic view 1 mo after the stent placement.
The stent fibers present a translucent appearance and partial fragmentation.

syndrome caused by multiple resections and large segment resections led to the development of bowel-sparing
surgical techniques or strictureplasty, however, within 10
years, up to 50% of these patients will require repeated
surgery because of obstruction recurrence[8]. Facing the
problems related to repeated surgery, endoscopic methods have been advocated for managing CD strictures.
Balloon dilation (with or without steroid injection) is
currently the endoscopic treatment of choice. Several uncontrolled observational studies have shown that balloon
dilation is a safe and effective alternative to surgery in selected patients. It has and has a technical success rate that
ranges from 71% to 90% and a major complications rate
of 2% to 3%[9-11]. However, it is generally accepted that
strictures greater than 4 cm are not amenable to balloon
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A

B

Figure 3 Radiographic images. A: Stricture of the distal sigmoid
colon outlined by luminal filling with barium using a rectal catheter
(supine position); B: Biodegradable stent in situ immediately after insertion (supine position). The stent is radiolucent, but the radiopaque
markers at the midpoint and at the ends are visible (black arrows).
The margins of the stricture are marked with lipiodol (white arrows); C:
Disappearance of radiopaque markers at 4 mo confirming complete
stent degradation (erect position).

C

Intestinal insertion of biodegradable polydioxanone
stents is technically possible and relatively simple. However, it has been associated with a significant rate of early
stent migration. This issue may be solved by improvements in stent design and appropriate strategies such
as clip placement in the upper flare of the stents. It is
necessary to clarify whether pre-dilation of the stricture
should be performed (unless there is an inability to pass
the delivery system through the stricture) because the
radial force of biodegradable stents appears to be sufficient to ensure adequate stent expansion. Severe mucosal
hyperplastic reaction resulting in obstruction after biodegradable stenting has been documented in esophageal
strictures[28,29] but not in intestinal strictures thus far. Most
of these cases were treated successfully with single balloon dilation and resolved completely after stent degradation. Neither of these complications was observed in our
patient.
In conclusion, early experience suggests that biodegradable polydioxanone stents may represent a new
therapeutic option for CD patients with refractory bowel
strictures or strictures in which balloon dilation is unsuitable. Further studies are necessary to fully assess their
long-term efficacy and safety in this clinical setting.
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INTRODUCTION
Ischemic colitis results from a sudden decrease of splan
chnic blood flow to the colon. It occurs more often in
the splenic flexure and rectosigmoid junction, which are
also known as watershed areas of the colon. These two
areas have limited collateralization between superior mes
enteric artery and inferior mesenteric artery, and inferior
mesenteric artery and internal iliac artery which supply
splenic flexure and rectosigmoid junction of the colon,
respectively. Therefore, these two areas are more prone
to ischemic colitis[1].
The mechanisms of developing ischemic colitis in
clude hypoperfusion due to systemic hypotension sec
ondary to sepsis, hemorrhage, cardiac failure or any other
conditions that might cause hypotension. Vasoconstric
tion in the colonic vessels due to hypotension or certain
substances such as cocaine and other sympathomimetic
agents is another mechanism. The third mechanism is
thromboembolism due to inherited or acquired hyper
coagulable conditions such as antiphospholipid antibody
syndrome. Also increased intracolic pressure is another
mechanism for ischemic colitis by causing decrease of the

Abstract
Ischemic colitis accounts for 6%-18% of causes of
acute lower gastrointestinal bleeding. It is more often
multifactorial and more common in elderly. Drugs are
considered important causative agents of this disease
with different mechanisms. In this paper, we describe
a 37-year-old otherwise healthy female presented with
sudden onset diffuse abdominal pain and bloody stool.
Radiologic, colonoscopic and histopathologic findings were all consistent with ischemic colitis. Her only
suspected factor was hydroxycut which she had been
taking for a period of 1 mo prior to her presentation.
Her condition improved uneventfully after cessation of
hydroxycut, bowel rest, intravenous hydration, and antibiotics. This is a first case of ischemic colitis with clear
relationship with hydroxycut use (Naranjo score of 7).
Our case demonstrates the importance of questioning
patients regarding the usage of dietary supplements;
especially since many patients consider them safe and
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blood flow into the colon which can occur after screen
ing colonoscopy. Final mechanism is vasculitis involving
colonic vessels such as polyarteritis nodosa[1,2].
Advanced age, aortic surgery, diabetes mellitus, hyper
tension, and peripheral vascular disease have been also
suggested to be predisposing factors for ischemic coli
tis[1]. Hydroxycut is an over-the-counter herbal product
that has been used for purpose of the weight loss, body
building and as an energy enhancer. It is a multicompo
nent dietary supplement which has been reformulated
twice after warnings from the food and drug administra
tion (FDA). It has been linked to serious medical condi
tions, mostly acute liver toxicity. We describe here a case
of ischemic colitis developed in a healthy young female
after a month of hydroxycut consumption for purpose
of weight loss in the absence of any other risk factors for
ischemic colitis.

severe ischemic colitis (Figure 2). Multiple biopsies were
taken which were consistent also with ischemic colitis
(Figure 1C, D). CT angiogram was performed and did
not identify any stenosis, occlusion, or thrombosis in the
intra-abdominal vessels.
On further questioning to determine the etiology of
ischemic colitis in our patient, she reported taking hyr
doxycut in a recommended dose by the manufacturer for
weight loss purposes for a period of one month prior to
her presentation.
This temporal relationship between hydroxycut expo
sure and her symptoms, in the light of absence of other
causes of ischemic colitis strongly raises the probability
of hydroxycut as the potential trigger of ischemic coli
tis. This case scored a 7 on the Naranjo Nomogram for
adverse drug reactions, indicating a probable association
between hydroxycut exposure and the development of
ischemic colitis (Probable: 5-8).
She was treated with intravenous fluids, bowel rest,
intravenous antibiotics, and discontinuation of hydroxy
cut. Her hospitalization course was uneventful and she
was discharged home 3 d later. She was counseled to stop
hydroxycut consumption.

CASE REPORT
A 37-year-old otherwise healthy female presented with
severe crampy abdominal pain. Pain was diffuse but more
pronounce in left lower quadrant of her abdomen. The
pain was also associated with nausea and one episode
of non-bloody, non-bilious emesis. She had two bloody
bowel movements at home and later on she had another
two with blood clots in the stool at the emergency room.
She denied fever, chills, urinary symptoms, similar symp
toms in the past, recent travel, sick contact, or recent use
of antibiotics or non-steroidal anti-inflammatory drugs
(NSAIDs). She had no significant past medical history.
She had hysterectomy 4 years ago for repeated abnormal
Pap smears. She was not on any prescribed medications.
She denied smoking or using illicit drugs, but was drink
ing alcohol occasionally. She had no family history of
major medical problems including gastrointestinal dis
eases or blood disorders.
The patient was afebrile with temperature of 98.2 F°,
blood pressure of 106/63 without orthostatic hypoten
sion, heart rate of 65 bpm, weight of 181 pounds, and
body mass index of 29.2 kg/m2. Her physical exam was
remarkable for diffuse generalized abdominal tenderness,
especially in left upper and left lower quadrants without
guarding or rebound tenderness. Rectal exam was remark
able for blood on digital exam. The rest of exam including
cardiopulmonary, skin, and extremities were unremarkable.
Laboratory studies were unremarkable including complete
blood count (hemoglobin of 15.9 g/dL), basic metabolic
panel, liver function tests, urinalysis, urine toxicology, stool
studies (except for positive blood), lipase, amylase, choles
terol profile, hemoglobin A1c, and thyroid function tests.
Computed tomography (CT) scan showed a moderately
severe colonic wall thickening in the descending colon ex
tending into rectosigmoid area (Figure 1A, B).
Colonoscopy revealed erythematous and edematous
colonic mucosa with multiple superficial erosions and ul
cerations from the distal descending colon up to the midtransverse colon which was consistent with moderately
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DISCUSSION
This case illustrates the importance of investigation for
potential triggers for ischemic colitis when the classical
risk factors are absent. The causes of ischemic colitis vary
from systemic hypotension, aortoiliac surgery, atheroscle
rosis, thromboembolic events, vasculitis, to varieties of
drugs[3].
Drugs have been implicated in the development of
ischemic colitis by different mechanisms including de
creasing blood flow via systemic hypotension such as
angiotensin-converting enzyme inhibitors, causing vaso
spasm such as pseudoephedrine, promoting thromboem
bolism such as oral contraceptives, causing vasculitis such
as gold salts, and increasing intracolic pressure such as
alosetron[4]. The mechanism of some drugs reported to
cause ischemic colitis has not yet determined. The Table
1 below shows a list of medications and their mecha
nisms for causing ischemic colitis[4].
Many case reports have linked ischemic colitis and
some commonly used medications such as NSAIDs and
triptans, chemotherapy such as bevacizumab and irino
tecan, hepatitis C therapy with pegylated interferon and
ribavirin, following screening colonoscopy, scuba diving,
flying, snake bite, acute carbonic monoxide poisoning,
electrical muscle stimulation of the abdominal wall, fol
lowing long distance running, herbal remedies such as
ma huang (ephedra), and weight loss medications such as
phentermine[4].
A significant proportion of Americans and people
all over the world are using herbal supplements for dif
ferent purposes based on geographic, race, and cultural
backgrounds. In a survey in 2007, 17.7% of adults in the
United States and 3.9% of children were using some kind
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A

B

C

D

Figure 1 Computed tomography scan and histopathology. A, B: Computed tomography scan shows thickening of the colonic wall involving the descending colon
(arrows); C, D: Histopathology shows: the overlying surface mucosa is eroded, the lamina propria is partially hyalinized with fibropurulent exudate and acute inflammation, consistent with ischemic colitis.

A

B

C

D

Figure 2 Colonoscopy shows. A: Normal mucosa of the right colon (hepatic flexure); B, C: Erythematous, edematous, erosive, and ulcerated mucosa of the splenic
flexure of the colon, consistent with ischemic colitis; D: Normal mucosa of the sigmoid colon.
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drawing or restricting its use, as opposed to conventional
medications, for which pharmaceutical companies have
to prove the safety of drug before marketing.
Hydroxycut is one of the most sold products among
all weight-loss supplements. It is claimed to be a weightloss aid, fat burner, and energy enhancer. Hydroxycut
was introduced first containing ephedra as one of its
components; however, after banning ephedra containing
products by FDA in February 2004 for severe cardiovas
cular and neurologic toxicity, hydroxycut was withdrawn
from the market and reformulated to exclude ephedra[4,11].
In May 2009, FDA warned consumers to stop taking any
hydroxycut products due to 23 reported cases of severe
serious health events related to Hydroxycut, especially
liver toxicity resulting in one death[12].
The safety of hydroxycut (as well as its efficacy) is
unstudied extensively and it is based on post-marketing
case reports. Since 2004, after ephedra was withdrawn
from hydroxycut, it has been reported 30 cases of serious
medical conditions associated with hydroxycut ingestion
including hepatotoxicity, in form of hepatocellular injury,
immune-mediated hepatitis, or cholestasis patterns (n =
26), reversible cerebral vasoconstriction syndrome (n = 1),
hypertensive retinopathy (n = 1), rhabdomyolysis (n = 1),
atrial fibrillation (n = 1)[13-24].
Prior to May 2009, its primary ingredients included
Gymnema sylvestre, Garcinia cambogia, Rhodiola rosea extract,
Withania somnifera extract, Citrus Aurantium, chromium,
caffeine, and green tea extract (as Camellia sinensis), how
ever; it has been reformulated again since then to have
a variety of different herbal mixtures including Lady’s
mantle extract (as Alchenilla vulgaris), Wild olive extract (as
Alea europaea), Komijn extract (as Cuminum cyminum), Wild
mint extract (as Mentha longifolia), Acerola concentrate (as
Malpighia glabra), Goji extract (as Lycium barbarum), blue
berry (as vaccinium corymbosum), Pomegranate (as Punica
grantum), Bilberyy extract (as Vaccinium myritillas), Brazilian
acai concentrate (as Euterpe oleracea), Green coffee extract
(as Cunephora robusta), Cayenne pepper (as Capsicum annuum), Yohimbe extract (as Pausinystalia yohimbe), caffeine,
many amino acids, vitamins and minerals[25].
It has not determined clearly which substance(s)
is responsible for reported toxicities. It has been sug
gested hydroxycitric acid, Garcinia cambogia, chromium,
epigallocatechi-2-gallate (EGCG), green tea extract (as
Camellia sinensis), and contaminated chemicals or bacteria
as the cause of hepatotoxicity; however studies’ results
are conflicting[13,16,20,26,27]. EGCG in Hydroxycut has been
suggested as the suspected causative component for de
veloping atrial fibrillation by blocking the atrial-specific
KCNA5 potassium channel[24].
The proposed mechanism for hydroxycut-induced
ischemic colitis is the local vasoconstriction of vessels
supplying the colon due to one or more substances. High
dose of caffeine in hydroxycut has been suggested as a
sympathomimetic agent causing vasoconstriction in the
brain which might cause similar effects in other organs
such as colon; however, it is unproven[21,22,28]. Chromium

Table 1 Medications associated with ischemic colitis
Agent

Mechanism

Amphetamines
Vasoconstriction
Alosetron
Catecholamines (epinephrine, norepinephrine)
Cocaine
Cyclosporine
Digitalis
Dopamine
Ergot derivatives
Nonsteriodal anti-inflammatory drugs
Pseudoephedrine
Triptans (Naratriptan, Rizatriptan,
Sumatriptan)
Vasopressin and vasopressin analogues
Glycerin enema
Local vasospasm effect
Phosphosoda solution
Angiotensin-converting enzyme inhibitors
Systemic hypotension
Antipsychotic (chlorpromazine)
Beta blockers
Barbiturates
Diuretics
Interleukin-2
Tricyclic antidepressants
Amphetamines
Vasculitis
Gold compounds
Estrogens
Thrombotic lesion
induction
Progestational agents
Alosetron
Increased intracolic
pressure
Danazol
Glycerin enema
Carboplatin
Undetermined
Flutamide
Glutaraldehyde
Hyperosmotic saline laxatives
Interferon-α
Mycophenolate mofetil
Paclitaxel
Simvastatin
Tegaserod
With permission to reuse from Elsevier[4].

of “non-vitamin, non-mineral, natural products” within
the last 12 mo[5]. Factors associated with herbal supple
ments use are middle age, female gender, uninsured per
sons, and higher education[6]. Fifty eight percent of users
do not disclose their use to their physicians[6].
Among the most popular herbal supplements used in
the United States are weight-loss products as obesity is
becoming epidemic in the United States affecting more
than one-third of population[7]. These products are con
sidered dietary supplements and are not regulated by the
FDA[8]. Dietary supplement manufacturers only need lowlevel of evidence for their efficacy and safety to get mar
ket approval, with most studies of small sample size for
a short duration[9]. In a systematic review of 19 human
studies in 2009, the average number of participants was
64.4 (range: 24-153), and the average study duration was
15 wk (range: 2-36 wk)[9,10]. Under Dietary Supplement
Health and Education Act, once a product is marketed, it
is the FDA’s responsibility to prove it unsafe before with
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Table 2 Naranjo adverse drug reaction nomogram in our patient

1: Are there previous conclusive reports on this reaction?
2: Did the adverse event appear after the suspected drug was administered?
3: Did the adverse reaction improve when the drug was discontinued or a specific antagonist was administered?
4: Did the adverse reaction reappear when the drug was readministered?
5: Are there alternative causes (other than the drug) that could have, on their own, caused the reaction?
6: Did the reaction appear when a placebo was given?
7: Was the drug detected in the blood (or other fluids) in concentration known to be toxic?
8: Was the reaction more severe when the dose was increased or less severe when dose was decreased?
9: Did the patient have a similar reaction to the same or similar drugs in any previous exposure?
10: Was the adverse event confirmed by any objective evidence?

Yes

No

Our patient

1
2
1
2
-1
-1
1
1
1
1

0
-1
0
-1
2
1
0
0
0
0

0
2
1
0
2
1
0
0
0
1

Definite: Score ≥ 9; Probable: 5-8; Possible: 1-4; Doubtful: ≤ 0.

in prior formulas is another suggested substance to cause
vasoconstriction by activating sympathetic nervous sys
tem[23]. Other components are also possible causes by
causing direct or indirect vasoconstriction in susceptible
subjects; especially hydroxycut has multiple ingredients
with limited known information regarding their precise
mechanisms of action. Hydroxycut may work in sero
tonergic or adrenergic systems as many conventional
weight-loss medications, however, it is difficult to identify
the exact ingredient or mechanism by which hydroxycut
works or causes its side effects.
While causation is impossible to confirm, the tem
poral relationship between initiation of this product and
development of ischemic colitis, in the light of absence
of other etiologies, raises the suspicion of hydroxycut as
a potential culprit in this case. When applying Naranjo
nomogram in our patient, a score of 7 was granted indi
cating a probable likelihood (Table 2).
Naranjo nomogram for adverse drug reaction con
sists of 10 questions to assess the cause-effect relation
ship between any potential offending drug and any event.
The likelihood of a drug-event relationship is defined as
definitive if score is 9 or greater, probable if the score is
5-8, possible if the score is 1-4, and doubtful if the score
is 0 or less[29]. It is considered a useful tool for evaluating
the causality of any potential drug-induced event.
In conclusion, this is the first case report of ischemic
colitis associated with ephedra-free weight-loss supple
ment hydroxycut. Our case demonstrates the importance
of questioning patients regarding the usage of these sup
plements; especially since many patients consider them
safe and do not disclose their use voluntarily to their phy
sicians. Hydroxycut has to be considered as the potential
cause for otherwise unexplained ischemic colitis.
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DIGESTIVE SYSTEM DISEASES

Massive gastric antral vascular ectasia successfully treated
by endoscopic band ligation as the initial therapy
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also provided a good treatment outcome and less sessions.
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INTRODUCTION
Gastric antral vascular ectasia (GAVE), or water melon
stomach, is an uncommon cause of non variceal gastrointestinal hemorrhage. This condition was firstly reported
as “an erosive type of gastritis with marked veno-cappillary ectasia” by Rider et al[1,2] in 1953. Up to the present,
there had been more data regarding of the epidemiology,
pathology including the outcomes of variable treatment
modalities for this condition[1]. Interestingly, there have
been many hypotheses regarded the pathophysiology
of GAVE which seem to be linked to cirrhosis or portal hypertension. By the way, the other theories such as
GAVE and achlorhydria or mechanical stress at the antral
area thus caused the detachment of the distal gastric
mucosa to the pyloric ring were still be under investigated[1]. Considering the treatment options for GAVE,
the non-endoscopic treatment which aimed to reduce the
bleeding without ablative therapy such as beta-blocker,
octreotide, Thalidomide or even tranexamic acid reported
of only little benefit. The endoscopic therapies had been
reported since 1980s[2-4], using heater probe, followed by

Abstract
Gastric antral vascular ectasia (GAVE) accounted for
4% of non-variceal gastrointestinal hemorrhage. Even
though unclear pathogenesis, GAVE often associated
with chronic renal failure, autoimmune diseases and
cirrhosis. Asymptomatic lesions were reasonably not
to treated. The treatment options for GAVE are nonendoscopic and endoscopic treatments. For the pharmacological treatment, some success were reported for
the use of octreotide, thalidomide and tranexamic acid.
While the endoscopic treatment is the mainstay for
treatment of symptomatic lesions. The endoscopic ablative therapies such as argon plasma coagulation was
reported with good clinical outcomes. However, these
treatment options had some limitation due to the need
of special equipment and multiple sessions needed to
control the bleeding. We reported another treatment
option using the routine-achievable instrument such as
endoscopic band ligation as an initial treatment which
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Figure 1 Esophagogastroscopy was done using gastroscope. A, B: The finding revealed raised erythematous stripes radiating from pylorus up to the lower part
of gastric body; C: Using endoscopic band ligation as the initial treatment for this particular patient; D: The endoscopic view showed much improvement of the lesions.

many reports of ablative treatment such as argon plasma
coagulation(APC), cryotherapy and endoscope-mounted
ablative device (HALO90). Those ablative therapies reported as high as 80%-100% clinical response, which determined as no further blood transfusion required, after
2-4 years follow up period[1-6]. However, this treatment
options do have some limitations due to requirement of
more sessions and the expensive equipments which might
be not available in every hospital especially developing
countries. Therefore, we reported of another treatment
modality which provided an acceptable clinical outcome
with less expensive equipment.

(GIF-Q180, Olympus, Tokyo, Japan) the finding revealed
raised erythematous stripes radiating from pylorus up to
the lower part of gastric body (Figure 1A and B). The
endoscopist who performed the procedure decided to
use endoscopic band ligation (EBL), using MBL (WilsonCook Medical, Winston-Salem, NC, United States), as
the initial treatment for this particular patient (Figure
1C). The sequential EBL, which 8-10 bands were applied
per session, was scheduled as 4 wk interval for another 2
sessions. The patient responded very well after the first
session, only mild gastric discomfort was reported and
she was discharged without complication two days later.
After seven months followed-up, her hemoglobin level
was stable at 110 mg/L, no further blood transfusion required. The endoscopic view showed much improvement
of the lesions (Figure 1D).

CASE REPORT
A 73-years-old female, known case of hypertension and
Diabetes mellitus without documented evidence of cirrhosis, presented with chronic progressive anemia with
intermittent melena for 4 mo. The bleeding was very
severe that weekly blood transfusion required. She underwent esophagogastroscopy (EGD) at the community
hospital, the endoscopic finding showed fiery red gastric
mucosa, diffusely found at entire antrum and extended
to lower portion of gastric body. The biopsy was taken,
the pathology revealed GAVE. She was referred to our
endoscopic unit. Her blood works showed leukocytosis
with anemia (hemoglobin 80 mg/L), otherwise were
unremarkable. In the endoscopic suite, the patient was
under total intravenous anesthesia (TIVA) with full anesthetic monitoring. EGD was done using gastroscope

WCCR|www.wjgnet.com

DISCUSSION
GAVE could be correctly diagnosed from the typical endoscopic finding, however the histopathology might be
necessary in some atypical or severe cases such as the
present case. There had been many reports regarded of
endoscopic treatment options for GAVE, in our opinion;
were classified into two groups, which were ablative and
non-ablative therapy. The clinical outcomes of ablative
therapy such as APC treatment or HALO90 system were
reported as high as 80%-100% success rate[1,5,6]. However,
these treatments needed special equipment which might
not be available in all situations. The non-ablative treat-
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ment options which was mentioned here was the EBL.
EBL was firstly reported as the treatment for refractory
GAVE in the patients who failed other treatment modalities such as APC or hormonal therapy by Sinha et
al[7]. Wells et al[8] also reported a case series of 9 patients
showed superiority of EBL over endoscopic thermal
therapy, which were APC and Bipolar thermal probe
therapy, for re-bleeding, hospitalization and post procedure transfusion. The number of treatment sessions was
less in the EBL group (1.9 ± 0.6 sessions) than those
reported using APC (4.6 ± 4.6 sessions), though it was
not a head-to-head comparison[7,8]. The complications reported for this procedure were very small[6-10]. Regarding
of the extensive involvement of the lesion in the present
patient, the endoscopist who performed the procedure
chose EBL as the first treatment option. According to the
result of the treatment mentioned above, we proposed
that EBL could be considered as first line treatment options for the GAVE patients especially for extensive area
of involvement.
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Rare adult gastric duplication cyst mimicking a
gastrointestinal stromal tumor
Morakod Deesomsak, Pitulak Aswakul, Pairoj Junyangdikul, Varayu Prachayakul
inhomogeneous hypoechoic lesions with focal anechoic
areas arising from a second and third layer of the gastric wall. Differential diagnoses of GIST, neuroendocrine
tumor, or pancreatic heterotopia were made. The lesion
was removed using an endoscopic submucosal resection technique. Histopathology revealed an erosive gastric mass composed of a complex structure of dilated
gastric glands surrounded by fibro-muscular tissue,
fibroblasts, and smooth muscle bundles, which led to
the diagnosis of gastric duplication.
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Core tip: Gastric duplication cyst is a very rare gastrointestinal malformation and most of the cases are
diagnosed within the first year of life following clinical
investigations of abdominal symptoms including pain,
vomiting, and palpable mass. Gastrointestinal hemorrhage is a rare clinical manifestation. Here, we report
a 52-year-old man who presented with a one-month
history of progressive iron deficiency anemia without
overt gastrointestinal bleeding. Esophagogastroduodenoscopy revealed general gastrointestinal bleeding and
a 2.0 cm subepithelial tumor originating from the third
layer of gastric wall. After complete removal by endoscopic mucosal resection, histopathological findings
indicated a diagnosis of gastric duplication cyst with
erosion.

Abstract
Gastric duplication cyst is a very rare gastrointestinal
tract malformation that accounts for 2%-4% of alimentary tract duplications. Most cases are diagnosed within
the first year of life, following presentation of abdominal
pain, vomiting, and weight loss and clinical discovery of
an abdominal palpable mass. This case report describes
a very uncommon symptomatic gastric duplication cyst
diagnosed for the first time in adulthood. Only a few
other case reports of similar condition exist, and all
were identified by endosonography. The current case
involves a 52-year-old male who presented with a onemonth history of progressive iron deficiency anemia
without overt gastrointestinal bleeding. The patient underwent esophagogastroduodenoscopy, which revealed
a 2.0 cm pinkish subepithelial lesion, suspected to be
a gastrointestinal stromal tumor (GIST) and source of
gastrointestinal bleeding. The endosonography showed
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showed negativity for CD117, DOG-1, and S-100, but
focal positivity for smooth muscle actin. Although these
pathology findings suggested a differential diagnosis of
pancreatic heterotopia, no evidence was found for this
diagnosis (Figure 3) and the diagnosis of gastric duplication was made.

INTRODUCTION
Gastric duplication cyst is a rare congenital malformation of the upper gastrointestinal tract, accounting for
2%-4% of all duplications of the alimentary tract[1]. Most
cases are diagnosed in the first year of life, following presentation of abdominal pain, vomiting, and weight loss
and clinical discovery of an abdominal palpable mass or
upon clinical investigation of gastrointestinal obstruction
and/or perforation[1-3]. Bleeding was a very rare clinical
manifestation of this condition, and very few cases of
gastric duplication cysts have been diagnosed in adulthood[2-6]. Some of the adult cases have been incidentally
detected during upper endoscopy [endoscopic ultrasound
(EUS) technology] or abdominal imaging studies for
other reasons[3,5,6]. Yet, the reported radiographic and endosonographic findings from these limited cases have not
revealed any characteristic profile useful for diagnosis.
Herein we describe an unusual case of gastric duplication cyst which was identified in an adult male following
endosonographic investigations of subacute anemia and
discovery of upper gastrointestinal bleeding.

DISCUSSION
Gastric duplication cysts are rare congenital malformations with frequent localization in the alimentary tract
that follows the incidence hierarchy of ileum > esophagus > jejunum > colon > stomach > appendix[2-4]. Yet,
the etiopathogenetic origin of gastric duplication cysts
remains undefined. These duplications, however, are
usually found to be distributed dorsally to the primitive
gut during development, so that most gastric duplication
cysts appear along the greater curvature of the stomach,
adjacent to the gastric wall (only 5.5% are found in the
lesser curvature[3]). The stomach is lined by typical gastric
mucosa, which is often accompanied by patches of ectopic intestinal epithelium; in addition, a smooth muscle
coat fuses with the muscularis propria of the stomach,
making it contiguous with the wall of the stomach, and
shares a common blood supply. The cyst in the current
case was located at the greater curvature of the antral
area.
The rarity of the current case was furthered by the
manifestation of symptoms and diagnosis having occurred in later adulthood. Furthermore, gastric duplication
cysts are usually asymptomatic in adult patients, yet this
case presented with anemia from upper gastrointestinal
bleeding. Based upon the pathological findings, we speculate that acid erosion of the gastric lining near the cyst led
to the hemorrhage, as well as the observed ulceration.
Throughout the case management course, various
differential diagnoses were suggested and rejected. In
particular, the endoscopic and EUS findings of small
subepithelial lesions with umbilication suggested potential diagnoses of GIST, neuroendocrine tumor, or pancreatic heterotopia. The endosonographic characteristics
of this patient are very distinctive from those reported
for previous cases, even though all cases involved cystic
lesions at greater curvature sites of the stomach. The
cysts of previous cases have ranged in diameter from 5
to 7 cm, and were located adjacent to the fourth layer of
the gastric wall. In addition, most of these cysts showed
an inhomogeneous echoic pattern, which was suspected
to reflect secretions from the gastric gland composed of
both mucous and serous material[3,5,6]. We hypothesized
the atypical endosonographic findings of the current
case corresponded to the smaller cyst size and low fluid
volume, which caused the lesion to appear more like a
solid mass with cystic degeneration than a cystic lesion.
Therefore, the final diagnosis was gastric duplication cyst.
Finally, even though fine needle aspiration cytology may
have been able to achieve the differential diagnosis[4], we
felt that complete removal of the lesion was justified by

CASE REPORT
A 52-year-old man presented with a one-month history
of progressive iron deficiency anemia without overt gastrointestinal bleeding. Laboratory tests indicated remarkably low hemoglobin level (9.0 mg/dL; reference range:
13.0-17.0 mg/dL) and slightly low ferritin level (18.0
ng/mL; reference range: 12-200 ng/mL). Esophagogastroduodenoscopy was performed and revealed a 2.0 cm
pinkish umbilicated subepithelial lesion located at antrum
and accompanied by evidence of ulceration and blood
clotting (Figure 1A). Gastrointestinal stromal tumor
(GIST) was suspected, and subsequent endosonographic
evaluation was ordered.
In the endoscopic suite, the patient underwent total
intravenous anesthesia using propofol with full anesthetic
monitoring. A curvilinear echoscope (EG-3870UTK;
Pentax, Miyaki, Japan) was used and revealed a 1.8 cm hypoechoic mass arising from the second and third layer of
the gastric wall, with a centralized anechoic area lacking
vascular flow (Figure 1B). The findings suggested small
GIST with cystic change. An endoscopic submucosal
resection (EMR) technique was applied with an 8.8 mm
gastroscope (GIF-Q180; Olympus, Tokyo, Japan) and
creation of a submucosal cushion by injecting a 4 mL
mixture of adrenaline (1 mg), Indigo carmine (0.4% solution) and Gelofucin® (500 mL) using a 23 gauge needle
[Heyinovo™; Wilson Instruments Co., Ltd., Shanghai,
China]. The lesion was removed in an en-bloc fashion by
an electrical snare (Figure 2).
Histopathological analysis of the resected tissue revealed an erosive gastric mass that was composed of a
complex structure characterized by dilated gastric glands
surrounded by fibromuscular tissue, fibroblasts, and
smooth muscle bundles. Immunohistochemistry analysis
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Figure 1 Endoscopic view. A: Showing a subepithelial lesion with ulceration and blood clotting; B: Showing a hypoechoic lesion arising from the second and third
layers of the gastric wall, with a central anechoic area.

A

B

Figure 2 Lesion was removed in an en-bloc fashion by an electrical snare. A: Submucosal layer after completion of the endoscopic mucosal resection; B: Enbloc resected tissue.

A

B

Figure 3 Histopathology and immunohistochemistry showing. A: The eroded gastric mass composed of dilated gastric glands surrounded by fibromuscular tissue, fibroblasts, and smooth muscle bundles; B: CD117-negative staining.

the patient’s symptoms and unknown risk for malignant
transformation[1].

3
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of a 70-year-old woman with progressive ileal conduit
stomal variceal bleeding which was successfully managed by endovascular embolization via the transjugular
transhepatic approach.
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INTRODUCTION
Varices are a common complication of liver cirrhosis
with portal hypertension. Typically, they are found in the
gastro-esophageal region. Ectopic varices are rare, and
can arise along the entire gastrointestinal tract, including
the duodenum, jejunum, ileum, colon and rectum, but
seldom at the umbilicus, in the peritoneum and stomas[1,2].
Ectopic varices can present with hemorrhage, accounting
for up to 5% of all variceal bleeding[1]. However, due to
the difficulty in their diagnosis and treatment, the mortality secondary to their initial bleeding is up to 40%[3].
Currently, reports on ectopic variceal bleeding are mostly
located in the gut, especially in the duodenum and rectum. Variceal bleeding from a stoma, especially from an
ileal conduit stoma, has rarely been reported[4]. Here, we
present a case of ectopic variceal bleeding from an ileal
conduit stoma (Figure 1) which was successfully managed
by endovascular embolization via the transjugular transhepatic approach.

Abstract
Ileal conduit stomal varices are rare, and may result
in bleeding. The standard treatment modality for
management of this type of hemorrhage has not been
established. We present the case of a 70-year-old
woman with progressive ileal conduit stomal variceal
bleeding which was successfully managed by endovascular embolization via the transjugular transhepatic
approach. In conclusion, transjugular transhepatic
endovascular embolization is a good choice in patients
with ileal conduit stomal variceal bleeding who have
failed conservative therapy.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ectopic variceal bleeding; Ileal conduit;
Stomal bleeding; Cirrhosis; Hemostasis; Transjugular
transhepatic embolization

CASE REPORT
A 70-year-old woman, who had undergone cystectomy
and an ileal conduit due to interstitial cystitis two years
before, presented with chronic bleeding from the ileal

Core tip: Ileal conduit stomal varices are very rare, and
may result in refractory bleeding. We present the case
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Figure 3 Opacification showed the varices fed by the superior mesenteric
vein (black arrow) and communicated to the paraumbilical vein and femoral vein (white arrows).

Figure 1 The bluish ectopic varices at the ileal conduit stoma (black arrow).

Figure 2 Three-dimensional reconstruction showed the ectopic varices
(black arrow) at the ileal conduit stoma fed by the superior mesenteric
vein (white arrow) and communicated to the paraumbilical vein (white arrow) and femoral vein (white arrow).

Figure 4 Opacification showed disappearance of the ileal conduit stoma
varices and colis (black arrow) in the ectopic varices.

conduit stoma after the operation. The patient also had
drug-induced liver cirrhosis and a history of two episodes
of hepatic encephalopathy. The bleeding was first considered to be wound bleeding and was treated with homeostatic drugs. However, the hemorrhage persisted, and an
enhanced multislice computed tomography (CT) scan and
3-dimensional (3D) reconstruction imaging showed ectopic varices fed by the superior mesenteric vein (SMV) and
communicated to the paraumbilical vein and femoral vein
at the ileal conduit ostomy (Figure 2). The hemorrhage
could be paused by local compression. Two weeks previously, with the bleeding worsening, local compression and
vasoactive therapy (Octreotide 50 mg/h) failed to achieve
hemostasis. A wound resuture was then performed, however, the result was disappointing. Three days before, massive hemorrhage had occurred and the patient developed
hemorrhagic shock (systolic blood pressure 88 mmHg,
heart rate 103/min) and became severely anemia (hemoglobin 57 g/L, red blood cell 2.14 × 1012/L). The platelets,
prothrombin time and international normalized ratio were
78 × 109/L, 18.6 s, and 1.18, respectively. Considering her
hepatic function [Child-Pugh B (9 score)], abundant ascites and her history of recurrent hepatic encephalopathy,
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an emergency transjugular transhepatic embolization was
planned. Portal venography and peripheral superior mesenteric venography demonstrated varices arising from the
SMV with retrograde flow toward the stoma and communicated to the paraumbilical vein and femoral vein (Figure
3). The portal-pressure gradient measured during surgery
was 18 cmH2O. Ectopic varices embolization with a stainless steel coil was then performed. The portal-pressure
gradient measured after the operation was 19 cmH2O, and
postoperative opacification showed that the varices had
disappeared (Figure 4). The patient had no complications
following the procedure and received conservative medical therapy with Propranolol after the operation. Followup at 4 mo showed no focal bleeding.

DISCUSSION
Reports on the hemorrhage of ectopic varices are limited, and most are of digestive tract bleeding or umbilical vein bleeding[5-9]. Abdominal intestinal ostomy may
result in the formation of collateral vessels at the stoma,
such as the development of ileostomy stomal varices
after ileal conduit ostomy and ileostomy in several case
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reports[4,10,11]. The patient in this study developed ileal
conduit stomal variceal bleeding. Due to persistent hemorrhage, a contrast enhanced multislice CT scan and 3D
reconstruction imaging were performed which revealed
ectopic varices fed by the SMV and communicated to the
paraumbilical vein and femoral vein at the stoma. The
correct diagnosis of variceal bleeding with portal hypertension was made.
The standard therapy for ectopic variceal bleeding
has not yet been determined, and a recent review[12] recommended that management should include medical
conservative therapy, endoscopic therapy, interventional
therapy, surgical shunt or liver transplantation. Similar
to variceal bleeding from the esophageal-gastric region,
sclerotherapy or band ligation of the varices are theoretically feasible. However, because of potential necrosis
and perforation following sclerotherapy, and a high risk
of massive hemorrhage following sloughing of the occluded varices after band ligation, and persistence of
portal hypertension, the results of this treatment modality were disappointing[13], especially in stomal variceal
bleeding[11]. Our patient was treated with ectopic varices
suture ligation, however, bleeding did not stop. As transjugular intrahepatic porto-systemic shunt (TIPS) alone
or in combination with variceal embolization has demonstrated effectiveness for the hemostasis of ectopic
variceal bleeding in patients with portal hypertension in
some studies[14,15], it seemed appropriate that our patient
should be treated with this modality. However, the current common understanding of TIPS shunt creation for
hemostasis is that it increases the incidence of hepatic
encephalopathy and damages liver function. Our patient
had a history of recurrent hepatic encephalopathy, thus,
the TIPS shunt was not applicable in this patient. Surgical shunts have been shown to be effective in preventing
hemorrhage recurrence, but are associated with mortality ranging from 1% to 50%, and many patients are not
healthy enough to endure the operation[11]. Our patient
had hemorrhagic shock, therefore it was clearly unwise
to choose this treatment modality. Thus, embolization of
the ectopic varices was the best choice for this patient.
Usually, varices embolization can be managed via the percutaneous transhepatic[16-18] or transjugular transhepatic
route[4]. Hemoperitoneum is the most common complication of percutaneous transhepatic embolization[18],
other complications include bile leak, liver trauma, and
portal thrombosis[17]. As the patient had abundant ascites
and we had successfully performed thousands of TIPS
procedures, endovascular embolization of the stomal
varices via the transjugular transhepatic route for hemostasis was the appropriate therapy in this case. The varices were occluded after the procedure and no complications occurred during the procedure. No focal bleeding
was observed after four months of follow-up.
In conclusion, although rare, when a patient with ileal
conduit stoma presents with persistent stomal bleeding,
ectopic variceal bleeding from the ileal conduit should
be considered. Endovascular embolization via the tran-
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sjugular transhepatic approach is a reasonable choice
in patients with stomal variceal bleeding which failed
conservative therapy and local resuture, especially in an
emergency situation.
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Core tip: The common presence of two thrombophilic
defects increases the thrombotic risk several folds above
the risk of a single defect and these tend to occur at an
earlier age as seen in our case. Also the risk of recurrent thrombosis is significantly increased among these
heterozygotes. Indefinite anticoagulation with oral anticoagulants (goal International Normalized Ratio = 2-3)
is recommended for high risk patients like our case with
thrombosis at unusual sites (e.g. , mesenteric vein), and
heterozygosity for both factor V Leiden and prothrombin G20210A mutations. These patients should avoid
any hormonal therapy and family members should be
screened for underlying prothrombotic condition.

Abstract
Mesenteric venous thrombosis (MVT) is a rare but
life threatening form of bowel ischemia. It is implicated in 6%-9% of all cases of acute mesenteric
ischemia. The proportion of patients with primary
(or idiopathic) MVT varies from 0% to 49%, with
a decrease in frequency secondary to more recent
availability of newer investigations for hypercoagulability. The presence of factor V Leiden (FVL) and
prothrombin G20210A mutations (PGM) have been
well documented in these cases. However, there
have been scarce case reports describing MVT in
heterozygotes of both these mutations occurring
simultaneously and its implications on long term
management. Our case describes acute MVT in a
previously asymptomatic young patient with no prior history of venous thromboembolism. The patient
was found to be heterozygous for FVL and PGM and
treated with lifelong anticoagulation with warfarin
(goal international normalized ratio: 2-3) and avoidance of hormonal contraceptives.

Original sources: Karmacharya P, Aryal MR, Donato A. Mesenteric vein thrombosis in a patient heterozygous for factor Ⅴ
Leiden and G20210A prothrombin genotypes. World J Gastroenterol 2013; 19(43): 7813-7815 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i43/7813.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i43.7813

INTRODUCTION
Mesenteric venous thrombosis (MVT) is a rare but life
threatening form of bowel ischemia, responsible for 6%-9%
of all acute mesenteric ischemia. The presence of factor V
Leiden (FVL) and prothrombin G20210A mutations (PGM)
have been well documented in these cases. However, there
have been scarce case reports describing MVT in heterozygotes of both these mutations occurring simultaneously
and its implications on long term management.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT
A 22-year-old Caucasian female presented to the emer-

Key words: Mesenteric vein thrombosis; Prothrombin
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gency department with progressively worsening, colicky
left upper quadrant abdominal pain for 4 d with radiation
to her back, associated with some nausea. She denied any
history of fever or changes in bowel movements. Past
medical history was significant for Polycystic Ovarian
syndrome treated with oral contraceptives. She denied
personal or family history of thrombosis. Physical exam
was significant for tenderness on left upper quadrant of
abdomen without guarding, rigidity or rebound tenderness. Complete blood count and electrolytes were within
normal limits. A computed tomography (CT) scan of
the abdomen revealed possible superior mesenteric vein
(SMV) thrombosis without evidence of bowel ischemia
(Figure 1). Patient was started on enoxaparin (1 mg/kg
twice daily) with bridging to warfarin. Subsequent CT
angiography confirmed the initial diagnosis of SMV
thrombosis. Surgical intervention was not indicated due
to lack of bowel ischemia. Workup for possible vasculitis, including antinuclear antibody, Anti-neutrophil
cytoplasmic antibody, titers of hepatitis B, hepatitis C,
and Human Immunodeficiency Virus screening were all
negative. Hypercoagulable evaluation including protein-C
and S, antithrombin Ⅲ, anticardiolipin antibodies were all
negative. However she was found to have heterozygous
mutations for both prothrombin G20210A and FVL. She
was discharged on warfarin with a therapeutic level of anticoagulation. She was advised to have lifelong anticoagulation with warfarin [goal International Normalized Ratio
(INR) = 2-3] and avoidance of hormonal contraceptives.

Figure 1 Contrast-enhanced computed tomography scan. It shows decreased attenuation within the superior mesenteric vein (arrow), immediately
below the portal confluence, compatible with venous thrombosis.

the initial presentation in a patient with combined heterozygosity for FVL mutation and the G20210A prothrombin gene variation in the face of oral contraceptive use.
The association of each of these mutations with thrombotic disease has been well established. Among Caucasian
patients presenting with an initial episode of idiopathic
deep venous thrombosis, 12%-20% will be found to be
heterozygous for the FVL mutation and 6% heterozygous for the prothrombin G20210A gene variation as
compared to 6% and 2% respectively, in asymptomatic
Caucasian controls[7]. A recent retrospective study by
Amitrano et al[5] noted a high prevalence of thrombophilic
genotypes (75%): FVL (25%), prothrombin G20210A
gene (25%), and MTHFR prothrombotic defects (50%)
in patients with acute mesenteric vein thrombosis. Double heterozygotes of FVL mutation and the prothrombin
G20210A gene variation have been shown to be associated with a greater risk of venous thrombosis than either
defect alone. Also the age at the first episode of venous
thromboembolism in double heterozygotes was significantly younger than those without both gene defects (34.7
years vs 40.6 years; P < 0.01) in observational and metaanalytic studies. Finally, use of OCP’s was associated with
a significantly increased risk of thrombosis over those
not using them (OR = 16.97, 95%CI: 3.95-72.80)[8-11].
It seems plausible that in our case, MVT was induced
by OCPs on the background of her hematological disorders leading to a hypercoagulable state. The common
presence of two thrombophilic defects increases the
thrombotic risk several folds above the risk of a single
defect and these tend to occur at an earlier age which
was also seen in our case[10]. Also the risk of recurrent
thrombosis is significantly increased among these heterozygotes. Indefinite anticoagulation with oral anticoagulants (with goal INR = 2-3) is recommended for high risk
patients like our case with thrombosis at unusual sites (e.g.,
mesenteric vein), and heterozygosity for both FVL and
PGM[9,12,13]. These patients should avoid any hormonal
therapy including OCPs due to increased risk of blood
clots. It may also be advised to screen the family members for underlying prothrombotic condition, even with a

DISCUSSION
MVT is a rare but potentially life threatening cause of
mesenteric ischemia with high recurrence rates[1,2]. It is
implicated in 6%-9% of all cases of acute mesenteric
ischemia[1,3,4]. Predisposing conditions including myeloproliferative disorders, neoplasia, hereditary hemorrhagic
telangiectasia, paroxysmal nocturnal hemoglobinuria,
inherited thrombophilias, oral contraceptive pill (OCP)
use, pancreatitis, recent abdominal surgery or local intraabdominal infections can be identified in most patients[5]. When no underlying etiology is identified, MVT
is described as primary or idiopathic. The proportion of
patients with primary (or idiopathic) MVT varies from 0%
to 49%, with a decrease in frequency secondary to more
recent availability of newer investigations for hypercoagulability. Abdominal pain is the most common symptom,
especially with acute thrombosis, whereas chronic MVT
usually manifests as portal hypertension or diagnosed
incidentally by imaging. The increasing use of CT for the
investigation of abdominal pain and anticoagulation for
the treatment of acute MVT have improved outcomes
in these patients[6]. Surgery and bowel resection may occasionally be needed for patients with bowel infarction,
perforation, and peritonitis. The management of patients
with chronic MVT is aimed at reducing complications of
portal hypertension[4,6].
The present case is of interest in that acute MVT was

WCCR|www.wjgnet.com

731

February 8, 2014|First Edition|

Karmacharya P et al . Mesenteric vein thrombosis in heterozygous mutations

first episode of idiopathic venous thrombosis[7,11].
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DIGESTIVE SYSTEM DISEASES

Massive upper gastrointestinal hemorrhage due to invasive
hepatocellular carcinoma and hepato-gastric fistula
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Core tip: Gastrointestinal bleeding is a common complication of hepatocellular carcinoma (HCC). However, HCC
leading to Hepatogastric fistula presenting as massive
upper gastrointestinal bleeding is uncommon. Here we
report a case of HCC with direct invasion of the stomach
leading to massive gastrointestinal bleeding. Patient was
managed with selective arterial angiogram and coil embolization to control bleeding. HCC with local metastasis
to adjacent structures such gastrointestinal tract carries
poor prognosis. With increasing incidence of HCC and
recent improvements in the treatment of advanced HCC,
this condition may become more common and awareness among clinicians should help consider this condition
in the differential diagnosis and prompt management.

Abstract

Original sources: Sayana H, Yousef O, Clarkston WK. Massive
upper gastrointestinal hemorrhage due to invasive hepatocellular
carcinoma and hepato-gastric fistula. World J Gastroenterol
2013; 19(42): 7472-7475 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i42/7472.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i42.7472

A 36-year-old male Asian immigrant with a history
of hepatitis B and hepatitis C related unresectable
hepatocellular carcinoma in the left lobe of the liver
presented with hematemesis and severe anemia. He
was diagnosed with a liver mass that was resected 8
years ago described as a benign tumor in his home
country. He had received trans-arterial chemoembolization (TACE) four months ago after subsequent
diagnosis of unresectable hepatoma, and currently
was receiving chemotherapy with Sorafenib. After
resuscitation, a contrast enhanced computerized tomography was performed which showed fistulization
of hepatocellular carcinoma into adjacent stomach.
This finding was confirmed during endoscopy with
direct visualization of the fistulous opening. Hepatocellular carcinoma (HCC) invading the gastrointestinal (GI) tract is rare. We present a case and
literature review of HCC with local invasion of the
stomach causing massive upper GI bleeding after
receiving TACE.

INTRODUCTION
Hepatocellular carcinoma (HCC) is an aggressive primary malignancy of the liver with 5-year survival rates
as low as 5%[1]. It is the third leading causes of cancer
deaths across the world and ninth leading cause of cancer deaths in United States[2]. While the incidence of
other common cancers is decreasing in the United States,
HCC is on the rise with an average annual percentage
change of incidence rate of 3.5%[2]. The majority of
cases of HCC are caused by chronic liver disease from
hepatitis B and C (78%)[2]. Extra-hepatic metastasis is
found at the time of diagnosis in up to 15% of patients

© 2014 Baishideng Publishing Group Inc. All rights reserved.

WCCR|www.wjgnet.com

733

February 8, 2014|First Edition|

Sayana H et al . Hepato-gastric fistula presenting as GI bleeding

with HCC[3]. Lung is the most common site of metastasis followed by intra-abdominal lymph nodes, and bone
and adrenal glands[3]. Median survival of patients with
extra-hepatic manifestations is less than 6 mo[4]. Metastasis to the gastrointestinal (GI) tract is rare with rates
of 0.4%-2% of cases[5] and in up to 12% of cases in autopsy series[6]. Here we report a case of HCC with direct
invasion of the stomach leading to massive GI bleeding.

CASE REPORT
A 36-year-old Asian male with hepatitis B and hepatitis
C associated HCC presented with chronic melena and
massive acute upper GI bleeding with large volume
hematemesis. He had undergone trans-arterial chemoembolization (TACE) four months ago for a large, diffuse, unresectable, biopsy proven HCC in the left lobe
of the liver. Due to side effects from the procedure,
patient declined to undergo further TACE. He had been
on Sorafenib for the preceding two and one-half months
prior to this presentation. Apparently, the patient had a
liver mass that was resected in his home country eight
years ago, described verbally to him as “a benign” tumor.
Vital signs on presentation included BP 131/75 mmHg,
pulse 123, RR 32, temperature 96.0 F, and oxygen saturation was 88% on 4 L via nasal cannula. On physical
exam, he was tachycardic, chest was clear to auscultation;
mucus membranes were pale, abdominal exam showed
tender hepatomegaly (10 cm below right coastal margin
in the mid-clavicular line) and mid-epigastric tenderness.
Alpha fetoprotein level was 8.3 ng/mL. Laboratory data
revealed hemoglobin of 2.5 g/dL (hematocrit, 10%;
mean corpuscular volume 94), leukocytosis (with white
blood cell count 16.7), and platelet count of 539. Coagulation profile showed a mildly prolonged INR of 1.6 and
activated partial thromboplastin time of 21. Hemoglobin
from prior hospitalization 4 mo ago was 13.3 g/dL. The
patient was transfused with packed red cells (7 units)
and intravenous fluids were administered. Tumor marker
studies including α-fetoprotein (7.6 ng/mL), CEA (3.3
ng/mL), and CA 19.9 (< 0.1 U/mL), all of which were
normal. Hepatitis B quantitative polymerase chain reaction was 41048 U/mL, hepatitis Be antigen was negative
and hepatitis Be antibody was positive. Hepatitis C quantitative PCR was 65 IU/mL.
Abdominal computed tomography with intravenous
and oral contrast noted a large left hepatic lobe mass
which was increased in size (19 cm × 13 cm) compared
to prior mass (16 cm × 10 cm) noted two months earlier.
An EGD was performed and revealed a 1.4 cm fistula
in the posterior wall of the distal gastric body with
stigmata of recent bleeding via the fistula (Figure 1). A
large amount of air was seen centrally within the mass,
which appeared to communicate with the gastric lumen
through a 7 mm defect along the lesser curvature near
the gastric fundus (Figure 2). Subsequently, a visceral
(celiac, superior mesenteric artery, and left gastric
artery) arteriogram demonstrated no evidence of active
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Figure 1 Esophagogastroduodenoscopy image showing the fistulous opening of the hepatocellular carcinoma on the lesser curvature of the stomach.

bleeding. However, selective left gastric artery angiogram
showed hypervascular blush within the tumor and it was
selectively embolized to achieve decreased flow, utilizing
a total of three, 6 mm × 10 cm long Azur detachable
coils. His hemoglobin stabilized and he was discharged
with plans to start second line palliative chemotherapy.
He subsequently presented a month later with recurrent
GI bleeding for which he had to undergo further
selective embolization of celiac artery branches, which
showed signs of neovascularization. The patient opted
for hospice care 10 mo after diagnosis of HCC and
6 mo after treatment of acute GI bleed from hepatogastric fistula.

DISCUSSION
GI bleeding is a common complication in patients with
HCC. Common etiologies include peptic ulcer disease,
variceal bleeding due to portal hypertension from underlying cirrhosis and/or tumor invasion of portal vein
causing thrombosis, and portal hypertensive gastropathy.
Yeo et al[5] prospectively looked at 55 HCC patients who
presented with GI bleeding over a period of 11 mo and
found that majority had a non-variceal source of bleeding (53%) and the remainder variceal bleeding. Among
patients with a non-variceal source, three patients (0.05%)
bled secondary to direct invasion of tumor to gut. GI
bleeding secondary to direct invasion by HCC is rare
(0.05%-2%)[5,7-9]. Metastatic spread can be due to hematogenous, lymphatic or by direct invasion of the tumor
into adjacent organs. The most common site of direct
tumor invasion of the GI tract is stomach followed by
duodenum and colon. Predisposing factors for GI tract
invasion include large liver lesions (> 5 cm in size), subcapsular location and exophytic growth pattern. Suspected predisposing features include prior TACE and/or
radiation therapy which can lead to ischemia and inflammatory reactions in the tumor and adjoining bowel wall.
These changes can potentially lead to adhesion and local
tumor invasion with subsequent fistulization[10,11]. We hypothesize a similar process in our case. Park et al[6] found
GI tract involvement at the time of diagnosis of HCC
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Figure 2 Computerized tomography images of the abdomen. A: Showing large mass in the left lobe of the liver and oral contrast traced into liver (arrow) through
fistulous opening in stomach; B: Showing large mass in the left lobe of the liver and fistulous communication between the liver mass and the stomach; C: Showing
large mass in the left lobe of the liver and fistulous communication between the liver mass and the stomach. A: Anterior R: Right; L: Left; P: Posterior.

in 7/12 patients without any prior treatment. In our
patient, we suspect an exophytic tumor growth pattern
causing direct GI tract invasion and pressure necrosis
on adjacent organs. This process was likely worsened by
TACE/radiation related inflammatory reactions contributing to erosion and fistulization, with subsequent
bleeding into the GI tract. Sources of gastrointestinal
bleeding noted in the literature have included rupture of
hepatoma into the GI tract, bleeding from the intrahepatic portion of the tumor, or bleeding from an involved
vessel in the wall of the GI tract. In our case, we endoscopically documented oozing from the hypervascular
edges of the gastro-hepatic fistula within the stomach.
The prognosis of patients with HCC and GI involvement is poor because of massive bleeding and/or
hepatic failure. In one series, the median survival was
4 wk[7] and in a second study none survived beyond 9
mo[8]. Our patient survived 6 mo. Non-surgical techniques to achieve hemostasis include trans-arterial embolization, endoscopic injection of ethanol or adrenalin,
and radiotherapy ablation. Korkolis et al[12] reported a
case of HCC invading the stomach and upper surface of
the pancreas who underwent en bloc resection of left lobe
of liver with liver mass (15 cm × 12 cm × 9.5 cm), total
gastrectomy, distal pancreatectomy, splenectomy, cholecystectomy, radical excision of adjacent lymph node
and survival of 16 mo with no local recurrence. Curative
surgery is a potential option especially in good surgical
candidates with reasonable functional reserve. Surgical
intervention has showed prolonged survival with median
survival rates of 9.7 mo as opposed to 3.0 mo in nonsurgical therapy as reported in other case series[13,14].
In conclusion, due to improvements in chemotherapy
and advanced interventional radiologic chemoembolization techniques with improved short term survival in patients with unresectable HCC[15,16], GI tract fistulization
and associated upper GI bleeding are likely to become
more frequent in the future. This complication may be
managed via palliative surgical resection, or by angiographic embolization, as was performed in our patient.
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Endoscopic treatment of efferent loop syndrome with
insertion of double pigtail stent
Woo Yong Lee, Jeong Seop Moon
tient with efferent loop syndrome by implantation of a
double pigtail stent. Efferent loop syndrome is a very
rare postgastrectomy syndrome that can occur following Billroth-Ⅱ or Roux-en-Y reconstruction. Surgical
treatment is usually required. However, in this case,
efferent loop obstruction was successfully resolved by
the insertion of a double pigtail stent. A double pigtail
stent should be considered a treatment option for relieving efferent loop obstruction if immediate surgical
treatment is not required.
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Abstract
Efferent loop syndrome is a very rare postgastrectomy syndrome that can occur following BillrothⅡ or Roux-en-Y reconstruction. The most common
loop syndrome after gastric surgery is afferent loop
syndrome; however, efferent loop syndrome has
been reported in rare cases. Here, we report a case
of efferent loop obstruction that occurred after postoperative adhesiolysis of a small-bowel obstruction.
The patient had undergone a partial gastrectomy
with Billroth Ⅱ anastomosis and gastric ulcer perforation 30 years prior. The efferent loop obstruction was successfully resolved by the insertion of a
double pigtail stent. To the best of our knowledge,
this is the first case in the literature describing the
treatment of efferent loop obstruction.

INTRODUCTION
Efferent loop syndrome is one of two “loop syndromes”
that can occur after certain types of gastric surgery. Afferent loop syndrome is commonly reported, while efferent loop syndrome is very rarely reported. The signs and
symptomes of both loop syndromes may be similar and
difficult to distinguish, and surgical treatment is usually
required to correct these problems. This report provided
the first description of the successful treatment of a
patient with efferent loop obstruction with the implantation of a double pigtail stent.

CASE REPORT
A 58-year-old man, who had undergone a previous
partial gastrectomy 30 years prior, was admitted to the
emergency room with severe abdominal pain and vomiting. He was resuscitated and underwent computed tomography, which revealed different sites of small-bowel
obstruction in the left and middle lower abdomen. A

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Efferent loop syndrome; Double pigtail
stent; Postgastrectomy syndrome
Core tip: We report the successful treatment of a pa-
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Figure 1 Endoscopic finding revealed a narrowed and swollen entrance
of the efferent loop.

Figure 2 Gastrograph in study showed nearly complete obstruction of the
efferent loop.

laparotomy, showed that the small bowel was markedly
distended over adhesion band but not strangulated. Adhesiolysis was performed. Other abdominal finding were
nonspecific. During surgery, sings of a partial gastrectomy that included a retrocolic and antiperistaltic gastrojejunostomy. Gross finding were nonspecific.
The patient recovered well and started orally; however, seven days laters, he developed abdominal discomfort
and experienced episodes of copious billious vomiting
at night. His abdomen remained soft and not distended.
Plan abdominal radiography and laboratory tests showed
no remarkable findings. The next day, the symptoms persisted, and a gastroendoscopy was performed under the
suspicion of afferent loop syndrome. Copious amount of
bilious fluid were found in the remnant stomach and dilatation. The lumen of the afferent loop was normal; however, the efferent loop was narrowed and edematous approcimately 5 cm below the site of the gastrojejunostomy
(Figure 1). The endoscope could be passed into the loop.
The narrowed loop did not appear to have any abnormal mucosal lesions. A gastrografin study showed nearly
complete obstruction of the efferent loop (Figure 2).
The patient was treated with nasogastric tube decompression and total parenteral nutrition, but did not improve.
After seven days, a follow-up endoscopy showed that the
efferent loop had not changed. Endoscopic pneumatic
balloon dilatation (CRE™ Balloon, Boston Scientific Co.
Ltd., Ireland; 12 mm; 40 psi for 1 min, 45 psi for 1 min)
over the guide-wire and under endoscopic view was immediately performed but was not effective. Subsequently,
a double pigtail stent (Zimmon™ Biliary Stent, Cook Co.
Ltd., Ireland; 10 Fr; 7 cm) was inserted through the efferent loop stenosis and over the guide wire using a doublechannel endoscope (Olympus GIF-Type 2T240) under
endoscopic view (Figure 3). Beginning the day after the
procedure, the patient did not complain of abdominal
discomfort or experience vomiting. The device was monitored by abdominal radiography (Figure 4A). Serial plain
abdominal radiographs did not showed migration of the
stent to the other site. The patient subsequently recovered, and there were no further episodes of abdominal
discomfort and vomiting. A repeated gastrograp in study

and gastroscopy showed a good patency and a widen
loop (Figure 5). Thirteen days after procedure, the double
pigtail stent was expelled with the feces (Figure 4B). The
patient eventually recovered and was discharged. At a
3-mo follow-up, the patient did not have any symptoms.

WCCR|www.wjgnet.com

DISCUSSION
Afferent or efferent loop syndrome is a purely mechanical problem characterized by the obstruction of gastric
emptying at or near the site of a gastrojejunostomy[1].
Efferent loop syndrome is a rare post gastectomy syndrome, while afferent loop syndrome is more common[2].
The major cause of syndrome is an intestinal hernia. The
more minor causes include an adhesive band and kinking because of scarring or poor reconstruction during
gastric surgery[3,4]. In some cases, intussusception causes
efferent loop syndrome[5]. Rarely do we experience efferent loop obstruction with mucosal prolapse-like stenosis
of efferent loop due to adhesion or bowel edema.
Efferent loop syndrome usually occurs within the
first few weeks following a gastric surgery. However, this
syndrome can also develop years after gastric surgery[6].
The usual causes of this syndrome during the early postoperative period are anastomotic edema and kinking due
to poor operative procedure. The later-occurring forms
of the syndrome may be caused by anastomotic stricture,
ulcer, bowel adhesion, jejunogastric intussusception, and
anastomotic cancer[7]. Rarely do we experience efferent
loop syndrome caused by the adhesiolysis of a mechanical obstruction from a previous operation.
The clinical symptoms of efferent loop syndrome are
characterised by abdominal cramps and copious bilious
vomiting. In particular, abdominal discomfort is relieved
by vomiting. This symptom is worse when the patient is
supine, as in this patient who had vomiting only at nights.
Patients may be dehydrated and have metabolic alkalosis
if the syndrome occurs over a prolonged period of time,
patients may experience paradoxical aciduria.
The treatment of efferent loop syndrome varies depending on the cause of the syndrome. Complete loop
obstruction due to a mechanical cause requires surgical
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Figure 3 Endoscopic stent procedure was performed that double pigtail stent was inserted through efferent loop stenosis and over the guide wire using
double-channel endoscope under endoscopic view.

A

A

B

B

Figure 4 Plain abdominal radiography revealed double pigtail stent to efferent loop (A) and no double pigtail stent and other specific finding (B).

Figure 5 Follow-up gastrograpin and endoscopic study showed free flow
of contrast and recovery of narrowed, swollen orifice of the efferent loop.

intervention. Surgical interventions are numerous. However, if the syndrome is caused by an anastomotic ulcer
or edema and adhesion, conservative treatment is indicated. Conservative treatments include nasogastric drainage,

keeping non per os, prescribing H2 antagonist or proton
pump inhibitors, and total parenteral nutrition.
Because of recent advances in endoscopic intervention, various treatment methods have been attempted.
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However, treatment has mainly been reported in afferent
loop syndrome, very little documentation on the treatment of efferent loop syndrome exists in the literature.
In several cases, endoscopic stent insertion was reported
for the treatment of an obstruction due to tumor recurrence or peritoneal seeding. An endoscopic stent induced
complication generally involve dislocation and clogging
with subsequent infection. An endoscopic stent could be
used in various types of gastrointestinal (GI) tract diseases, whereas a double pigtail stent is specifically used for
managing biliary tract or pancreatic diseases. Pigtail stents
may be inferior to straight stents in their drainage capacity, but the risk of migration of pigtail stents is lower[8]. In
this case, we treated a patient with efferent loop obstruction caused by benign stricture with a double pigtail stent
to prevent the dislocation of the GI stent. The patient
improved following the clearing of efferent loop obstruction by the treatment. We therefore report that this case
was resolved with the use of a double pigtail stent.
In conclusion, efferent loop syndrome following after
a gastrectomy can be diagnosed by meticulous historytaking, physical examination, and radiologic modalities. In
our opinion, a double pigtail stent should be considered a
treatment option for relieving efferent loop obstruction if
immediate surgical treatment is not required.
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DIGESTIVE SYSTEM DISEASES

Aberrant celio-mesenteric supply of the splenic flexure:
Provoking a bleed
Matthew Wu, Darren Klass, Evgeny Strovski, Baljinder Salh, David Liu
order to stimulate bleeding and subsequent targeted
treatment. We describe a case of lower gastrointestinal
hemorrhage at the splenic flexure supplied by a celiomesenteric branch in a patient and provocative angiography with tissue plasminogen activator utilized at the
time of treatment to illicit the site of hemorrhage and
subsequent treatment.
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Core tip: In this article, the authors describe a case of
lower gastrointestinal hemorrhage at the splenic flexure
supplied by a celio-mesenteric branch in a patient and
provocative angiography with tissue plasminogen activator utilized at the time of treatment to illicit the site
of hemorrhage and subsequent treatment.

Abstract
Original sources: Wu M, Klass D, Strovski E, Salh B, Liu D. Aberrant celio-mesenteric supply of the splenic flexure: Provoking a
bleed. World J Gastroenterol 2013; 19(39): 6679-6682 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i39/6679.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i39.6679

Lower gastrointestinal hemorrhage presents a common indication for hospitalization and account for over
300000 admissions per year in the United States. Multimodality imaging is often required to aid in localization
of the hemorrhage prior to therapeutic intervention if
endoscopic treatment fails. Imaging includes computer
tomography angiography, red blood cell tagged scintigraphy and conventional angiography, with scintigraphy
being the most sensitive followed by computer tomography angiography. Aberrant celio-mesenteric supply
occurs in 2% of the population; however failure to
identify this may result in failed endovascular therapy.
Computer tomography angiography is sensitive for
arterial hemorrhage and delineates the anatomy, allowing the treating physician to plan an endovascular
approach. If at the time of conventional angiography,
the active bleed is not visualized, but the site of bleeding has been identified on computer tomography angiography, provocative angiography can be utilized in

WCCR|www.wjgnet.com

INTRODUCTION
Lower gastrointestinal (LGI) hemorrhages present a
common indication for hospitalization and account for
over 300000 admissions per year in the United States[1].
In the majority of these events, modern imaging and
endoscopic techniques such as upper and/or lower endoscopy, tagged red blood cell scintigraphy, and visceral
angiography can be used to localize the source of an
acute hemorrhage[2]. Predictors on the ability to find a
bleeding source include: (1) being visible on multidetec-
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Figure 1 Computed tomography angiography with arterial phase (20 s following injection) acquisition. A, B: Axial image (A) and coronal images (B) demonstrating active contrast extravasation (arrows) at the splenic flexure; C: Coronal reformatted image demonstrating a celio-mesenteric branch (arrow) arising from the
common hepatic artery (arrowhead); D: Seen in the large bowel mesentery (arrow) and supplying the splenic flexure.

tor computed tomography angiography (CTA); (2) visible
on tagged red blood cell scintigraphy; or (3) patient hemodynamic instability. Yet, in as many as 65% of cases,
standard diagnostic evaluation will not identify the source
of a bleed and these patients may present with recurrent
bleeds from an obscure origin[3]. Modern radiologic studies require an active bleed and a minimal rate of bleeding
in order to be detected. Since LGI hemorrhages can frequently resolve before imaging is performed, these studies may have difficulty in finding a source of the bleed[4].
If the bleeding vessel is not visualized angiographically, a
provocative maneuver can be performed using heparin or
tissue plasminogen activator (tPA) at the suspected site.
This technique is based on the premise that these pharmacologic agents will incite an acute hemorrhage that
can then be viewed angiographically. Once visualized, the
source may be treated appropriately by embolization to
occlude the vessel or by providing visual cues to assist a
surgical procedure[5].
In this letter, we discuss the utility of a multidetector CTA scan in the setting of a LGI bleed that revealed
the presence of an aberrant vessel supplying the splenic
flexure responsible for the hemorrhage. With this information, we describe the use of provocative maneuvers
to localize and successfully embolize the source of the
bleed.

bright red blood per rectum, the patient was not hemodynamically unstable (Blood pressure 110/60, pulse 78,
saturation on room air 98%). Endoscopy was felt likely to
be unhelpful due to the amount of blood passed per rectum and therefore decision was taken to proceed to CT.
A subsequent arterial phase CT scan demonstrated an
acute hemorrhage at the site of the splenic flexure (Figure 1A and B). Furthermore, a single aberrant vessel was
seen arising from the proximal common hepatic artery
(CHA) to supply the splenic flexure (Figure 1C and D).
The patient was hemodynamically stable and transferred
to the angiography suite for therapy.
A celiac angiogram was initiated through the right
common femoral artery using a 5-Fr sheath. Access was
obtained via a Sim 1 catheter (Cook Medical, Bloomington, IN) that extended to the celiac axis. As previously
established on CTA, an aberrant celio-mesenteric branch
extending from the CHA to the splenic flexure was confirmed. The Sim 1 catheter was engaged further and a
Renegade STC catheter (Boston Scientific, Natick, MA)
was used to cannulate the vessel supplying the splenic
flexure (Figure 2A and B).
Serial angiograms were performed in this area but
no acute hemorrhage was visualized (Figure 2B). Decision was made to perform a tPa provocation test. Two
milligram of tPA was dissolved in 10ccs of saline. One
milligram of tPA was injected selectively through the
catheter into the vessel supplying the splenic flexure. This
resulted in brisk bleeding in the area of the splenic flexure from the aberrant vessel of the CHA (Figure 2C). At

CASE REPORT
A 65-year-old female presented with the passage of

WCCR|www.wjgnet.com
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Figure 2 Digital subtraction angiogram. A: Sim 1 catheter (white arrow) engaged in the common hepatic artery and a microcatheter (arrowhead) cannulating the
celio-mesenteric trunk (black arrow) supplying the splenic flexure (asterisk) with no active hemorrhage seen; B: Active contrast extravasation (arrow) following instillation of 1 mg tPA; C: Angiogram following deployment of coils in branches of the celio-mesenteric vessel and no further active extravasation seen (arrow).

this point, the catheter was advanced and three 3 mm ×
3.3 mm Vortex coils were injected in order to close the
proximal and distal sites of the bleed. Further selective
angiography did not demonstrate any acute contrast extravasation (Figure 2D).
The patient remained hemodynamically stable during
the procedure and the blood pressure normalized at approximately 150/70 mmHg following embolization.

In relatively rare cases, this point in the large bowel
may receive blood supply from a celio-mesenteric branch.
The anastomosis of atypical coeliac branches represents
a rare case for consideration. Awareness of the possibility of embryological variants will assist in minimizing the
risk of complications in angiographic procedures. Failure
to identify this branch supplying the splenic flexure may
lead to an incorrect assessment of the mesenteric vasculature, particularly at the time of angiography. It also provides comprehensive detail of the arterial anatomy and
allows the radiologist to assess both access and potential
target vessels for treatment.
We propose that in patients with a GI bleed that is
difficult to locate, an arterial phase CT scan is a tool
that can provide valuable information such as the ability
to reveal variant vasculature that would have otherwise
gone unnoticed. The protocol does not require oral
contrast. Furthermore, if one is confident that there is
a bleed but is unable to view angiographically, then a
challenge with tPa or heparin may be a useful adjunctive
diagnostic approach.

DISCUSSION
Patients with a gastrointestinal bleed of unknown origin
present as a challenging population since typical investigations such as CT imaging, red blood cell scintigraphy
and endoscopic procedures are unable to find a source
to the bleed. Without a known source, these patients are
usually subjected to increased risks from repeat bleeding
events, invasive investigations, and blood transfusions[6].
Pharmacologic agents can be used to incite an acute, local
bleed in order to visualize the source of the hemorrhage
on CT scan. Although provocative angiography has yet
to be a common diagnostic tool, the literature available
through case reports and series has shown this to be an
effective yet safe technique[2,4-8].
In this particular case, the inclusion of a CT angiogram in the setting of a GI bleed was invaluable in locating the source of the hemorrhage as the patient demonstrated aberrant vasculature from the CHA to the splenic
flexure. The presence of variant vessels supplying the descending colon has been well documented and, although
uncommon, would be important information in order
to guide the management of a bleeding patient[9-11]. CTA
provides excellent delineation of the arterial anatomy and
is more sensitive than conventional angiography in identifying arterial bleeding[12].
The anastomosis between the superior mesenteric
artery (SMA) and the inferior mesenteric artery (IMA) at
the splenic flexure is normally considered a watershed region with dual arterial supply from the SMA and IMA allowing collateral circulation. This region however is more
susceptible to damage in ischemic disease.

WCCR|www.wjgnet.com
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DIGESTIVE SYSTEM DISEASES

Plastic tube-assisted gastroscopic removal of embedded
esophageal metal stents: A case report
Gui-Yong Peng, Xiu-Feng Kang, Xin Lu, Lei Chen, Qian Zhou
the ST-E tube. Care was taken to avoid bleeding and
perforation. Under the assistance of an ST-E plastic
tube, an embedded esophageal metal stent was successfully removed with no bleeding or perforation. The
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patient experienced an uneventful recovery after
surgery. Plastic tube-assisted gastroscopic removal
of embedded metal stents can be minimally invasive,
safe, and effective.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophagus; Stents; Gastroscope; Complication
Core tip: A patient presented with a disordered stent
structure as a result of failure of repeated attempts at
gastroscopic removal. An ST-E tube was inserted into
the esophagus. An alligator forceps was inserted into
the ST-E tube alongside a gastroscope. The stent wire
was gripped and pulled up into the tube. Biopsy forceps were inserted into the lower section of the stent
through the biopsy hole to fix the stent, while the alligator forceps continued to be used to pull up the stent
wire until the Z-shaped metal loops became elongated
stripes. All the stent wire was removed through the
ST-E tube.

Abstract
A patient with stent embedding after placement of
an esophageal stent for an esophagobronchial fistula
was treated with an ST-E plastic tube inserted into the
esophagus to the upper end of the stent using gastroscopy. The gastroscope was guided into the esophagus
through the ST-E tube, and an alligator forceps was inserted into the esophagus through the ST-E tube alongside the gastroscope. Under gastroscopy, the stent wire
was grasped with the forceps and pulled into the ST-E
tube. When resistance was met during withdrawal, the
gastroscope was guided further to the esophageal section where the stent was embedded. Biopsy forceps
were guided through a biopsy hole in the gastroscope
to the embedded stent to remove silicone membranes
and connection threads linking the Z-shaped wire
mesh. While the lower section of the Z-shaped stent
was fixed by the biopsy forceps, the alligator forceps
were used to pull the upper section of the metal wire
until the Z-shaped metal loops elongated. The wire
mesh of the stent was then removed in stages through

WCCR|www.wjgnet.com
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INTRODUCTION
The use of fully covered self-expandable esophageal
metal stents has favorable results in treating a variety of
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Figure 1 Disordered stent structure as a result
of failure of repeated attempts at gastroscopic
removal of the stent. A-D: Enhanced chest computed
tomography scan performed showed the stent was
situated in the middle section of the esophagus after
esophageal stent placement, the wall of the middle
and inferior segments of the esophagus thickened
noticeably, part of the stent was embedded into the
esophageal wall, borders between the stent and
surrounding fat were blurred, and the upper end of the
stent pressed against the trachea carina.

benign and malignant esophageal strictures and esophageal fistulae[1-6]. However, stent placement over a prolonged period can result in hyperplastic tissue overgrowth
on both ends of the stent, leading to in-stent restenosis[7-9]. Therefore, stents should be removed after an
appropriate period after treatment of benign esophageal
strictures and fistulae[10-12]. Notable tissue hyperplasia
can occur at both stent ends, causing difficulty in stent
removal and sometimes requiring surgical treatment.
This procedure has a high risk of trauma[13,14]. Therefore,
a minimally invasive, low-risk method is needed for
removal of embedded esophageal stents. Here, we report
our experience with a novel approach to gastroscopic
removal of an embedded esophageal stent.

the middle and inferior segment of the esophagus were
noticeably thickened. Part of the stent was embedded in
the esophageal wall, the boundary between the stent and
surrounding fat was blurred, and the upper end of the
stent was pressed against the trachea carina (Figure 1).
After consultation with thoracic surgeons, we decided to
perform gastroscopic removal on August 31, 2012.
Under the guidance of gastroscopy, an ST-E plastic
tube (3 cm × 40 cm) was inserted into the esophagus to
the upper end of the stent. A gastroscope was guided
into the esophagus through the ST-E tube, and an alligator forceps was inserted into the esophagus through the
ST-E tube alongside the gastroscope. Under gastroscopy,
the stent wire was gripped with the forceps and pulled
into the ST-E tube. When resistance was met during
withdrawal, the gastroscope was guided further to the
esophageal section where the stent was embedded. Biopsy forceps were sent through a biopsy hole in the gastroscope and inserted near the embedded stent to remove
the silicone membranes and connection threads linking
the Z-shaped stent wire. Next, while the lower section of
the Z-shaped stent was fixed by the biopsy forceps, the
alligator forceps were used to pull the upper section of
the metal wire until the Z-shaped metal loops elongated.
The wire mesh of the stent was then removed in stages
through the ST-E tube (Figure 2).

CASE REPORT
The patient was a 15-year-old girl who had experienced
coughing after drinking since early March 2012. The
imaging of iodinated contrast-enhanced radiological
examination showed an esophagobronchial fistula arising
from the left bronchus to the middle portion of the
esophagus. Under gastroscopy on May 30, 2012, a fully
covered Z-shaped metal stent measuring 2 cm × 6 cm
was placed within the esophagus to cover the fistula
opening. After the procedure, the coughing after drinking
disappeared. However, the patient developed esophageal
obstruction. Gastroscopy on August 13, 2012 showed tissue hyperplasia on both stent ends, luminal stenosis, and
embedding of both stent ends in the hyperplastic tissue.
Attempts to remove the stent under endoscopy failed
and led to a disorganized stent structure. Enhanced
chest computed tomography scan showed the wall of

WCCR|www.wjgnet.com

DISCUSSION
Benign esophagobronchial fistulae are rare and often
result from trauma, esophageal spontaneous rupture,
tuberculosis, and Crohn’s disease[2,4,5]. Treatment is usually
difficult and surgical interventions involve a high risk of
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gastroscopy. First, the esophageal entrance and throat
must be protected from scratching by the stent wire during removal; second, each of the Z-shaped stent loops
needs to be pulled outward until it is elongated. Gastroscopic procedures conducted through a ST-E tube
meet these requirements, as the plastic tube fully protects
the upper portion of the esophagus and throat from
scratching by the stent wire. A two-handed operation is
possible with an ST-E tube: with one hand, an alligator
forceps is inserted into the esophagus through the ST-E
tube alongside the gastroscope. Under the guidance of
gastroscopy, the stent wire is gripped and pulled outward
into the ST-E tube. If resistance is met during pulling,
the gastroscope can be sent further to the esophageal
section where the stent is embedded and biopsy forceps
guided with the second hand through a biopsy hole in the
gastroscope to insert into the embedded stent to remove
silicone membranes and connection threads linking the
Z-shaped stent. While the lower section of the Z-shaped
stent is fixed by the biopsy forceps, the alligator forceps
can be used to pull the upper section of the metal wire
until the Z-shaped metal loops are elongated, to enable
the wire mesh of the stent to be removed through the
ST-E tube. The wire mesh of the stent is removed in
stages by repeating the above procedures.
In our view, plastic tube-assisted gastroscopy is
a minimally invasive, safe, and effective method for
removal of esophageal embedded metal stents.

ACKNOWLEDGMENTS
We got the study approval for the paper from Southwest
Hospital.
Figure 2 An alligator forceps was inserted into an ST-E tube alongside a
gastroscope and, under the guidance of gastroscopy, the stent wire was
gripped and pulled up into the ST-E tube. Biopsy forceps were inserted into
the lower section of the Z-shaped stent through a biopsy hole in the gastroscope to fix the stent; in the meantime, the alligator forceps continued to be
used to pull up the stent wire until the Z-shaped metal loops became elongated
strips. All the stent wire was removed in stages through the ST-E tube.
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Abstract

Original sources: Li BL, Huang X, Zheng CJ, Zhou JL, Zhao
YP. Ileal duplication mimicking intestinal intussusception: A congenital condition rarely reported in adult. World J Gastroenterol
2013; 19(38): 6500-6504 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/i38/6500.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i38.6500

Core tip: We reported a case of duplication of the alimentary tract involving the ileum, which mimicked
intestinal intussusception, Meckel’s diverticulum (MD)
and Crohn’s disease, in a young man. Computed tomography enterography identified the intussusception
in the right lower quadrant, and the disease was positive on Tc-99m pertechnetate scintigraphy. Exploratory
laparotomy and surgical pathology showed ileal duplication cyst with complicating ectopic gastric mucosa.
Differential diagnosis of ileal duplication cyst was made,
especially from MD.

Intestinal duplication is an uncommon congenital condition in young adults. A 25-year-old man complained
of chronic, intermittent abdominal pain for 3 years following previous appendectomy for the treatment of
suspected appendicitis. Abdominal discomfort and pain,
suggestive of intestinal obstruction, recurred after operation. A tubular mass was palpable in the right lower
quadrant. Computed tomography enterography scan
identified suspicious intestinal intussusception, while Tc99m pertechnetate scintigraphy revealed a cluster of
strip-like abnormal radioactivity in the right lower quadrant. On exploratory laparotomy, a tubular-shaped ileal
duplication cyst was found arising from the mesenteric
margin of the native ileal segment located 15 cm proximal to the ileocecal valve. Ileectomy was performed
along with the removal of the duplication disease, and
the end-to-end anastomosis was done to restore the
gastrointestinal tract continuity. Pathological examination showed ileal duplication with ectopic gastric mucosa. The patient experienced an eventless postoperative
recovery and remained asymptomatic within 2 years of
postoperative follow-up.

INTRODUCTION
Gastrointestinal tract duplication is a rare congenital
gastrointestinal malformation reported in 1733 for the
first time, and termed as duplication of the alimentary
tract (DAT) by Fiorani et al[1]. The exact etiology of DAT
remains unknown, while multiple theories have been postulated, including “abortive twinning theory’’, “persistent
embryonic diverticula theory’’, “split notochord theory’’,
“intrauterine vascular accident theory’’ and more popular
“aberrant luminal recanalization theory’’. More than 80%
of DAT cases are diagnosed in children under 2 years but
rarely in adults[2,3]. DAT can arise from any segment of
the gastrointestinal tract from the mouth to the anus, but
involves the ileum in most cases (44%)[4]. Clinical manifestations of DAT are highly variable, especially in adults, de-
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pending on the type, size, location, and mucosal lining of
the duplication. An intestinal DAT may be asymptomatic,
while chief complaints consist mainly of belly pain, abdominal mass, intestinal obstruction, and hematochezia[5].
Ileal duplication occasionally becomes symptomatic until
adulthood and requires subsequent medical intervention.
However, ileal duplication cannot be overlooked in adult
patients due to its serious complications, such as refractory bleeding, gastrointestinal perforation, and possible
malignant transformation if with complicating gastric
mucosa heterotopia[5]. Ileal duplication is also a diagnostic
challenge in adults as it is almost impossible in the clinical
setting to differentiate it from other common gastrointestinal malformations or inflammatory diseases, such as
Meckel’s diverticulum (MD), noncomplicating intestinal
intussusception, and Crohn’s disease[6]. We report a case
of ileal duplication mimicking intestinal intussusception in
a young man in his mid 20s, which was previously misdiagnosed as appendicitis, Crohn’s disease or MD.

A

B

CASE REPORT
A 25-year-old Han Chinese man complained of chronic
abdominal pain and weight loss for 3 years. In previous
hospitalization, contrast gastrointestinal radiography
showed multiple mucosal filling defects in the terminal
segment of the ileum, while abdominal contrast-enhanced computed tomography (CT) scan revealed localized dilation, effusion, thickening, and edema of the intestinal wall in the right lower quadrant with concomitant
enlargement of multiple mesenteric lymph nodes. Ileal
Crohn’s disease was initially suspected but subsequently
excluded due to the fact that colonoscopy only identified
mild chronic inflammation. Moreover, the abdominal
symptoms could not be alleviated by the medication with
oral salicylazo-sulphapyridine but omeprazole. Open
appendectomy was performed as indicated by a serious
attack of right lower quadrant pain, and postoperative
pathology showed mild simple appendicitis. However,
intermittent abdominal pain free of hematochezia or
melena, suggestive of intestinal obstruction, still recurred
following appendectomy. The patient was referred to our
department in November 2010 due to the consistently
worsening abdominal symptoms in the absence of any
clinically evident predisposing factors.
Physical examination revealed a 10 cm × 3 cm, tubular-shaped, soft, tender, mobile mass located in the right
lower quadrant. Routine hematology and clinical chemical tests showed no clinically significant abnormalities.
Repeated abdominal contrast-enhanced CT scan revealed
a suspicious intestinal intussusception located in the right
lower quadrant (Figure 1). Repeated contrast gastrointestinal radiography and colonoscopy identified clinically
insignificant results. Tc-99m pertechnetate scintigraphy
also showed a cluster of strip-like abnormal radioactivity
in the right lower quadrant (Figure 2). Explorative laparotomy was indicated for suspicious MD in this patient
with a history of previous abdominal surgery.
Intraoperative exploration showed no clinically sig-
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Figure 1 Computed tomography enterography scan. A: Transverse view
showed suspicious ileal intussusception (white arrow) in the right lower quadrant; B: Coronal view revealed a similar result (white arrow).

nificant abnormalities, except for moderate intestinal adhesions, in the peritoneal cavity. However, a duplicating,
tubular-shaped intestinal segment, 15.5 cm in length and
4 cm in diameter (Figure 3A), was found arising from the
mesenteric margin of the native ileal segment located 15
cm proximal to the ileocecal valve (Figure 3B). The distal
part of the ileal duplication cyst had a 2-cm, completely
patent orifice into the native ileal lumen, while the proximal part ended in a blind pouch (Figure 3C). The ileal
duplication cyst was easily resected along with a 7.5 cm
native ileal segment, and an end-to-end ileal anastomosis
was performed to restore the gastrointestinal continuity.
The resection specimen showed no signs of inflammation, infection, ulceration, hemorrhage, obstruction or
malignant transformation (Figure 4A). Additionally, gross
pathology (Figure 4B) and histology (Figure 4C) showed
that the duplication cyst was lined with ileal mucus glands
and heterotopic gastric mucosae. Therefore, this disease
was diagnosed as ileal duplication cyst with complicating
gastric mucosa heterotopia. The patient experienced an
eventless postoperative recovery, and he was discharged
from hospital on postoperative day 7. The patient was
followed up at the outpatient clinic and remained asymptomatic throughout a two-year follow-up period until the
time of drafting this manuscript.

DISCUSSION
DAT was firstly reported by Fitz[7] and subsequently
defined by Ladd et al[8] as a spherical- or tubular-shaped
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Figure 2 Tc-99m pertechnetate scintigraphy. A cluster of stripy abnormal radio-activity was located in the right lower quadrant.

anomaly that was attached or adherent to and shared
the identical phenotypic characteristics with the normal
alimentary tract. Although DAT is known as a rare congenital malformation (1/10000 live births), this anomaly
can occur anywhere along the gastrointestinal tract, with
the ileum being the most frequently affected segment[2,6],
either on the mesenteric margin or the contralateral
side[9,10]. Daudet et al[11] reviewed 764 DAT cases, the
majority of which occurred at infancy but rarely at adulthood, with a male dominance.
Ileal duplication normally exhibits highly variable
and nonspecific clinical manifestations in adults. The
most frequent complaints consist mainly of symptoms
suggestive of gastrointestinal bleeding and intestinal
obstruction[5,6,12,13]; and abdominal pain and palpable abdominal mass are also reported by approximately 50%
of patients[13]. Furthermore, gastrointestinal bleeding and
refractory abdominal pain may be underlain with heterotopic gastric mucosae lining the duplication cyst. Therefore, antacids can be effective in relieving abdominal pain
as shown in this patient.
Multiple diagnostic tools are reported to be useful in
the investigation of DAT, including contrast-enhanced

WCCR|www.wjgnet.com

gastrointestinal ultrasonography and radiography, abdominal CT scan, and gastrointestinal endoscopy[14,15].
Moreover, Tc-99m pertechnetate scintigraphy is recommended as the first-line option of choice for the workup
of DAT[16]. The positive result depends mainly on the abnormal enrichment of radionuclides accumulated by the
heterotopic gastric mucosae. Ileal DAT mainly needs to
be differentiated from MD. In pathogenesis, MD is a true
congenital diverticulum deriving from the remnant of the
omphalomesenteric duct during the development of the
terminal ileum, while DAT can occur anywhere along the
gastrointestinal tract but most frequently in the ileum; MD
is normally located on the contralateral side of the mesenteric margin, while ileal duplication cyst occurs either
on the mesenteric margin or the contralateral side. MD is
often complicated with ectopic gastric mucosa; therefore,
abdominal pain responsive to antacids is more frequently
present in MD patients than in ileal DAT patients. Furthermore, MD is known to often cause a series of complications, such as diverticulitis, gastrointestinal bleeding
or perforation, and intestinal obstruction, whereas these
complications are relatively less common in ileal DAT.
However, it is almost impossible to distinguish DAT from
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Figure 3 Exploratory laparotomy findings. A: A 25-cm duplicating, tubular
small intestinal segment was found arising from the ileal mesenteric margin; B:
This duplication cyst was intimately attached to the native ileal segment located
15 cm proximal to ileocecal valve; C: this cyst had a blind end proximally and a
completely patent orifice into the native ileal lumen distally.

Figure 4 Gross and histological pathology of the resection specimen. A:
The resection specimen showed no signs of inflammation, infection, ulceration,
hemorrhage, obstruction, or malignant transformation; B: The mucosal layer of
the duplication cyst was lined with both small intestinal and gastric mucosae; C:
Histology revealed that the duplication cyst was lined with ileal mucus glands
and heterotopic gastric mucosae (hematoxylin-eosin, × 100).

MD prior to operation if the ileum is involved. A previous study conducted in Japan reported that only 11.2% of
ileal duplication cases could be correctly diagnosed before
operation, 18.2% misdiagnosed as ileal intussusception,
15.1% as ileal mass, 14.4% as ileus, and 26.7% as abdominal pain of unknown cause[17]. Therefore, it will easily lead
to the misdiagnosis of ileal DAT as MD. As MD is the
most frequent gastrointestinal malformation, a suspected
diagnosis of MD was made and indicated for exploratory
laparotomy in our case. Appendicitis also needs to be excluded as the primary complaint was right lower quadrant
pain in this patient, especially if complicating infection
occurred in the duplication cyst. Unfortunately, the ileal
duplication, which located 15 cm proximal to the ileocecal
valve, was missed in previous appendectomy. The possibility of ileal duplication should be excluded for a patient

WCCR|www.wjgnet.com

diagnosed with suspicious MD or appendicitis but exhibiting gastrointestinal bleeding and/or intestinal obstruction. Use of laparoscopy may be helpful in identifying any
suspicious ileal diseases when a diagnosis of MD or appendicitis is doubtable. Double-balloon enteroscopy may
be another effective investigational technique for the diagnosis of ileal DAT if an additional ileal lumenal orifice is
visualized[4,18,19].
Symptomatic treatment, such as acid-suppressing medications, may be effective in some cases if the symptoms
are primarily associated with ectopic gastric mucosae. Like
the possibility of adenocarcinoma in MD with complicating ectopic gastric mucosa, malignant transformation of
ileal duplication cyst with complicating gastric mucosa
heterotopia is also a major concern in adult patients as
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epithelial instability is seen in long-standing duplication
cysts. A historic review published by Johnson and his colleagues[5] reported that three out of 13 (23.1%) adult ileal
DAT patients had ileal cancer, including adenocarcinoma
in two patients and squamous cell carcinoma in one patient. Thus, radical resection of the duplication cyst along
with the affected native intestinal segment remains the
mainstay modality of definitive treatment[5,20].
In conclusion, our report described ileal DAT, a rare
congenital gastrointestinal malformation uncommonly
seen in adults. This rare condition exhibits no specific
manifestations although CT enterography scan and Tc99m pertechnetate scintigraphy may identify some characteristic appearance of intussusception and MD. Surgical resection is thought to be the most effective treatment
modality. Use of laparoscopy will allow a direct visualization and concomitant resection of possible ileal DAT.
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Core tip: Classic descriptors and latest developments
and potential role for capsule endoscopy in differential
diagnosis of adult hypertrophic pyloric stenosis (HSP).
First ever case of 3 years of video capsule retention
in a patient. First ever report of diagnosing adult HPS
with video capsule and/or with computed tomographyenterography. Physiologic effects of video capsule on
symptoms in adult HPS. Differentiating between adult
HPS and gastroparesis. Advances in treatment of adult
HPS.
Original sources: Gurvits GE, Tan A, Volkov D. Video capsule
endoscopy and CT enterography in diagnosing adult hypertrophic
pyloric stenosis. World J Gastroenterol 2013; 19(37): 6292-6295
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
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Abstract
Primary adult hypertrophic pyloric stenosis is a rare but
important cause of gastric outlet obstruction that may
be misdiagnosed as idiopathic gastroparesis. Clinically,
patients present with early satiety, abdominal fullness,
nausea, epigastric discomfort and eructation. Permanent gastric retention of a video capsule endoscope is
diagnostic in differentiating between the two diseases,
in the absence of an organic gastric outlet obstruction.
This case presents the longest video capsule retention
in the medical literature to date. It is also the first case
report of adult hypertrophic pyloric stenosis diagnosed
with video capsule endoscopy or a computed tomography scan. Finally, an unusual “plugging” of the gastric
outlet with free floating capsule has an augmented effect on disease physiology and on patient’s symptoms.

INTRODUCTION
Video capsule endoscopy in an important tool in our ever
growing arsenal in detecting bowel related abnormalities. Its wide use has lead to the significant improvement
of our ability to understand and diagnose a variety of
gastrointestinal (GI) diseases. Retention of the capsule is
one of the feared complications of the procedure, however, its location can often point to the identifiable pathology in a patient with on obscure GI condition. In this
case report, we present a truly unique situation in which
a discovery of a retained capsule lead to the correct
diagnosis of adult hypertrophic pyloric stenosis in a patient previously diagnosed with idiopathic gastroparesis.
Interestingly, freely floating video capsule intermittently
“plugged” already compromised gastric outlet, resulting
in worsening of the patient’s symptoms.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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bleeding of obscure origin, its indications have expanded
to include evaluation for small bowel tumors, polyposis
syndromes, inflammatory bowel disease, and enteropathies, including celiac disease[1]. Contraindications for
the study include motility disorders, obstruction, known
stenotic area in the GI tract, pregnancy[2]. Today, capsule
endoscopy is used in evaluation of some esophageal and
colonic disorders as well.
The PillCam® capsule (Given Imaging, Yoqneam,
Israel) is 11 mm in diameter and 26 mm in length. Although VCE is generally regarded as safe[3,4], capsule retention is recognized as a major complication of the procedure, potentially leading to bowel obstruction requiring
its surgical removal. The 4th International Conference
on Capsule Endoscopy (ICCE) in 2005 defined capsule
retention as “having a capsule endoscope remain in the
digestive tract for a minimum of 2 wk”. It was further
defined as a “capsule remaining in the bowel lumen unless directed medical, endoscopic, or surgical intervention
was instituted”[5]. The ICCE consensus did not set a time
limit for removing retained capsules. In fact, asymptomatic retention and a possibility of reversing the cause
of obstruction by directed medical management of the
underlying condition may permit cautious non-surgical
observation in select cases. Alternatively, double balloon
enteroscopy may be helpful in removing retained capsule.
The exact incidence of retained capsules varies widely
from 0%[6] to 13%[7], depending on the indication for the
study. Patients with obscure GI bleeding are considered
low risk, in contrast to patients with active Crohn’s disease or suspected small bowel obstruction where higher
incidence of capsule retention was noted [7,8]. Careful
history taking and small bowel radiologic evaluation will
lead to anticipation of a potential obstruction, and use
of biodegradable patency capsule may effectively assist
in its precise localization. In general, a capsule retention
requiring surgical intervention occurs at a rate of 0.75%[9],
ultimately leading to correct diagnosis of the underlying
pathology.
Review of the medical literature to date shows that
the duration of asymptomatic capsule retention varies
greatly from few weeks to several years. Anatomically,
the video capsule is most often retained in the ileum[5,10].
Until now, the longest reported case was 38 mo in a patient with small bowel Crohn’s disease[8]. To the best of
our knowledge, our report describes the first case of a
retained capsule in the stomach for over three years. It
is also the first case report of adult hypertrophic pyloric
stenosis diagnosed with video capsule endoscopy or a
CT scan. In addition, we postulate that the physiologic
worsening of our patient’s symptoms over last three years
was due to the added degree of gastric flow obstruction
secondary to intermittent proximal “plugging” of the pyloric channel with a retained video capsule.
Hypertrophic pyloric stenosis (HPS) is a rare cause of
gastric outlet obstruction. Infantile HPS is suspected in a
neonate with projectile non-bilious vomiting and weight
loss, and occurs in 0.2%-0.5% of births. Classically, “ol-

CASE REPORT
A 53-year-old female presented to our office for a second opinion evaluation of a progressive history of early
satiety, weight loss, and postprandial abdominal fullness
of over 10-year duration, with notable exacerbation of
her symptoms over last 3 years. Her symptoms would
typically worsen toward the evening. Her past medical
history included depression, surgically excised breast
cancer, gastroesophageal reflux disease, and eradication
of Helicobacter pylori in the absence of peptic ulcer disease.
Several prior esophagogastroduodenoscopies performed
at different clinics were notable for persistent retention
of solid food in the stomach despite overnight fasts and
nuclear studies showed prolonged gastric emptying. The
patient was diagnosed with gastroparesis, however, she
failed to respond to trials of metoclopramide, domperidone, or erythromycin. Part of her previous work up
also included a video capsule endoscopy in 2008 that
commented on delayed gastric transit and an erroneous
conclusion of a capsule entering small bowel after 7 h.
On our initial physical exam, the patient appeared in no
distress. Abdominal evaluation was unremarkable, including absence of a succession splash. Laboratory values
were all within normal limits. A scout abdominal roentogram revealed a retained capsule in the gastric antrum,
and a barium upper GI series demonstrated pronounced
delay in gastric emptying with a narrowed slightly elongated pylorus and a distended gastric antrum (Figure 1A,
B). Computed tomography (CT) enterography of the
abdomen verified retained video capsule in the distended
antrum of the stomach and visualized abnormally dense,
eccentric, and significantly narrowed pylorus measuring
15 mm in thickness and 24 mm in length (Figure 1C).
Endoscopic findings were remarkable for retained semidigested food particles despite a two day liquid diet, and
confirmed the presence of a 3-year-old video capsule
freely floating in the gastric fundus. A notably fixed and
narrow (7 mm pre-instrumentation) thickened pyloric
channel was successfully traversed with a standard 10 mm
endoscope applying moderate pressure (Figure 2). The
pyloric mucosa appeared unremarkable with no mass lesion or ulceration. Evaluation of the proximal duodenum
was unremarkable. Four quadrant biopsies of the pyloric
channel did not reveal malignancy. The video capsule was
endoscopically retrieved with a Roth Net®. The patient
was diagnosed with adult hypertrophic pyloric stenosis
that accounted for her symptoms. She refused possible
endoscopic interventions with balloon dilation or Botox
injection, and declined a surgical pyloroplasty. During
follow-up at three and 6 mo, the patient appeared well
and reported mild improvement in her symptoms.

DISCUSSION
Video capsule endoscopy (VCE) has revolutionized
noninvasive evaluation of small intestinal mucosa since
its approval for clinical use in the United States in 2001.
Initially utilized for the assessment of patients with GI
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Figure 1 Radiologic imaging. A: Retained video capsule on abdominal roentogram (arrow); B: Barium upper gastrointestinal series (arrow) shows pronounced delay
in gastric emptying with a narrowed slightly elongated pylorus and a distended gastric antrum; C: Computed enterography of the abdomen shows retained video capsule, distended antrum of the stomach, and abnormally dense, eccentric, and significantly narrowed pylorus (arrow).

A

B

C

D

Figure 2 Endoscopic findings. A: Eccentric hypertrophic pyloric stenosis (arrow); B: Retroflexed view of the gastric fundus shows freely floating 3 years old video
capsule in pool of retained semi-digested food particles (arrow); C: Close up view of retained capsule (arrow); D: Endoscopic retrieval with Roth Net (arrow).

ive sign” of a prominent pyloric muscle is palpated on
physical examination and transabdominal ultrasound
is diagnostic. Surgical intervention provides excellent
prognosis. In contrast, adult HPS is a rare disorder that
is further characterized as primary (idiopathic) or secondary (in association with peptic ulcer disease, malignancy, or hypertrophic gastropathy). To date, only over
200 cases of primary adult HPS have been described in
the medical literature[11], although its prevalence is likely
under-reported. Males are more likely to be affected, and
although affected patients range from 14 to 85 years of
age, it is mostly diagnosed in fourth and fifth decades
of life[12]. It has been traditionally accepted that primary
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idiopathic adult HPS is likely a delayed presentation of a
pediatric subclinical HPS. Histologically, there is marked
hypertrophy and hyperplasia of the circular pyloric
muscle. Grossly, pyloric channel greater than 1 cm in
length and over 8 mm of muscular wall thickness is considered hypertrophic[13]. Expected diameter of normal
pyloric orifice ranges from 1.2 to 1.5 cm[12]. Endoscopic
findings may include “cervix sign” - a fixed narrowed
pylorus with smooth borders that may preclude normal
duodenal intubation with a standard gastroscope. Pyloric
channel may also be eccentric in relation to the antrum
with slight tenting towards lesser curvature. Upper GI series may demonstrate “Kirklin’s sign” - a mushroom-like
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deformity at the base of the duodenal bulb[11]. Clinically,
patient may present with early satiety, abdominal fullness,
nausea, epigastric discomfort and eructation. Vomiting
of undigested foods may provide symptomatic improvement. Due to outlet obstruction, a gastric scintography
may show delayed emptying, leading to a common misdiagnosis of gastroparesis and a delay in effective treatment. Management of symptomatic adult idiopathic HPS
includes endoscopic balloon dilatation[14], surgical pyloroplasty or Billroth Ⅰ or Ⅱ resection[11]. Potential benefit
of Botulinum toxin injection in the pyloric sphincter may
be of clinical interest, although its use in HPS has never
been reported.
In conclusion, we report a first case in the medical literature of idiopathic adult HPS diagnosed by unusual finding of a retained video capsule endoscope in the stomach
of the patient for over 3 years. This case raises a reasonable speculation that the use of a standard patency video
capsule may, in certain cases, be applied to establish a diagnosis of occult HPS, differentiating it from an idiopathic
gastroparesis, in which normal pyloric opening will eventually permit passage of the capsule into the small bowel.
Permanent gastric retention of an 11 mm capsule may
be detected by an abdominal roentogram and the device
may be easily retrieved with an endoscope. It should be
also noted that, specific to primary adult HPS, as large free
floating capsule follows normal food bolus propagation
it may effectively block an already compromised pyloric
channel proximally, thus causing transient gastric outlet
obstruction and appreciable worsening of patient’s chronic
symptoms. GI community should be aware of unique findings of capsule endoscopy in patients with HPS and use
them to our advantage in arriving to correct diagnosis. In
addition, advances in radiologic imaging have brought an
important tool in CT enterography that, with better spatial
resolution, may replace upper GI series as a test of choice
in diagnosing primary HPS. Finally, this case raises clinical
awareness of adult HPS, an uncommon medical condition
that may mimic idiopathic gastroparesis, and importantly
points out the need to vigilantly review antecedent workup
in a complex patient with chronic GI symptoms to arrive
to correct diagnosis.
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Large symptomatic gastric diverticula: Two case reports
and a brief review of literature
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not able to resolve the underlying pathology. Surgical
resection is the mainstay of treatment when the diverticulum is large, symptomatic or complicated by bleeding, perforation or malignancy, with over two-thirds of
patients remaining symptom-free after surgery, while
laparoscopic resection, combined with intraoperative
endoscopy, is a safe and feasible approach with excellent outcomes. Here, we present two cases of uncommon large symptomatic gastric diverticula with a discussion of the cornerstones in management and report
a minimally invasive solution, with a brief review of the
literature.
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Core tip: Gastric diverticula are infrequent anatomic abnormalities and are usually asymptomatic. They present with variable symptoms. Although most symptomatic patients are diagnosed during evaluation of vague
epigastric discomfort, severe complications, including
perforation and hemorrhage, may occur. We report a
successful laparoscopic approach as a minimally invasive solution to a symptomatic gastric diverticula with a
brief literature review on this rare condition. Knowledge
of the pitfalls in diagnosis and treatment of a gastric
diverticulum are essential for successful and complete
relief of symptoms.

Abstract
Gastric diverticula are rare and uncommon conditions.
Most gastric diverticula are asymptomatic. When symptoms arise, they are most commonly upper abdominal
pain, nausea and emesis, while dyspepsia and vomiting
are less common. Occasionally, patients with gastric
diverticula can have dramatic presentations related to
massive bleeding or perforation. The diagnosis may be
difficult, as symptoms can be caused by more common
gastrointestinal pathologies and only aggravated by
diverticula. The appropriate management of diverticula
depends mainly on the symptom pattern and as well as
diverticulum size. There is no specific therapeutic strategy for an asymptomatic diverticulum. Although some
authors support conservative therapy with antacids,
this provides only temporary symptom relief since it is

WCCR|www.wjgnet.com

Original sources: Marano L, Reda G, Porfidia R, Grassia M,
Petrillo M, Esposito G, Torelli F, Cosenza A, Izzo G, Di Martino N.
Large symptomatic gastric diverticula: Two case reports and a brief
review of literature. World J Gastroenterol 2013; 19(36): 6114-6117
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i36/6114.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i36.6114

758

February 8, 2014|First Edition|

Marano L et al . Treatment of symptomatic gastric diverticula

INTRODUCTION
A gastric diverticulum is a pouch protruding from the
gastric wall and has similar characteristics to duodenal,
jejunal and colonic diverticula[1]. Generally it is a very rare
and uncommon condition with a prevalence of 0.04%
in contrast radiographs and 0.01%-0.11% in upper gastrointestinal endoscopies[2,3]. It occurs equally in men and
women, typically in the fifth and sixth decades. Although
most patients are asymptomatic, occasionally abdominal
symptoms occur, including vague pain, epigastric fullness, bleeding or perforation[4-6]. Gastric diverticula are
usually 1-3 cm in diameter and can be divided into true
diverticula comprising all gastrointestinal layers and pseudodiverticula which are often found in the antrum[7,8].
We present two cases of uncommon large symptomatic
gastric diverticula with discussion of the cornerstones in
management, and report a minimally invasive solution,
with a brief review of literature.

Figure 1 A barium study reveals diverticula directed posteriorly off
the fundus of the stomach that measured 5 cm and 8 cm in diameter in
51-year-old and 49-year-old women, respectively.

CASE REPORT
Two 51-year-old and 49-year-old women were referred to
our Department for evaluation of symptoms of epigastralgy and upper abdomen tenderness, respectively. They
denied weight loss, hematemesis and melena. The patients
did not complain of vomiting or any abnormal bowel
function. Abdominal examinations revealed no masses
or other abnormalities. A barium esophagogastric study
was performed, which showed an image of a protruding
pouch in the upper gastric region (Figure 1). To confirm
the diagnosis, an upper endoscopy was conducted, demonstrating diverticula directed posteriorly off the fundus
of the stomach that measured 5 cm and 8 cm in diameter,
respectively (Figure 2). The diverticula had a narrow neck
but no ulcer was identified. Functional examination with
esophageal stationary manometry and 24-h esophagogastric pH-multichannel intraluminal impedance monitoring
showed normal values. The electrogastrography monitoring showed an increase in bradyarrhythmic gastric activity
in both patients. Patients were presented for surgery and
the operations were performed laparoscopically. The interventions were substantially the same for both patients.
Because inspection of the stomach did not show a diverticulum at the anterior surface, the bursa omentalis was
opened by dividing the gastrocolic omentum. Under endoscopic control, the diverticula were resected at the neck
with EndoGIA (Universal, US Surgical Corporation, Norwalk, CO, United States) and then successfully retrieved
with a laparoscopic pouch (Figure 3). Then, the staple
lines were carefully examined and tested by submerging
insufflated stomach under sterile irrigation to observe
bubbles and there was no evidence of a leak. Histology
confirmed a gastric diverticula of 5 cm and 8 cm, respectively, with normal mucosa in both cases. The procedures
were uneventful. Patients were placed on a regular diet on
postoperative day 3 and discharged 5 d later. Patients did
not show any complications after surgery. On their first
6-mo follow-up visit, neither patient complained of any
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Figure 2 Endoscopic view of gastric diverticulum with a narrow neck.

symptoms, while normal radiographic and endoscopic examinations, and regular values of esophageal manometry
and 24-h esophagogastric pH-multichannel intraluminal
impedance were found.

DISCUSSION
Moebius in 1661 and later Roax in 1774 first described
gastric diverticula[9]. The literature suggests that most
symptomatic diverticula are found in patients between
20 and 60 years of age[10-12], while a unique study showed
that only 4% of gastric diverticula occurred in patients
younger than 20 years[11] and no differences in incidence
between sexes have been described[4]. Two types of gastric diverticula are recognized according to Akerlund[13]
and Schmidt et al[14]: congenital (true) and acquired (false)
diverticula, with congenital types being more common[2,15-17]. True diverticula have all layers of the gastric
wall, and it is believed that these congenital diverticula occur as a result of splitting of the longitudinal muscular fibers at the cardia level, leaving only circular muscle fibers
in the gastric wall and creating a weakening to allow a diverticulum to form during the fetal period. This hypothesis is supported by Reich[18] who reported fetal gastric
diverticula and by Lewis, which described gastrointestinal
diverticula in embryos in 1908[19]. False diverticula, also
classified as pulsation and traction diverticula, do not car-
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Figure 3 Exposure of the neck of the diverticulum for preparation of diverticulectomy and resection at the neck with a linear stapler.

ry all layers of the gastric wall[20]. Pulsation diverticula are
those arising from increased intraluminal pressure, such
as chronic coughing, obesity and pregnancy. Traction
diverticula arise from perigastric adhesions from concurrent diseases, such as peptic ulcer disease, pancreatitis,
malignancy, gastroesophageal reflux and cholecystitis[11,12].
Gastric traction diverticula have been reported after surgical procedures on the stomach, including Roux-en-Y
gastric bypass[12,21,22]. Even if gastric diverticula can arise
virtually anywhere along stomach, most congenital diverticula (70%) are typically located on the posterior wall of
the stomach just below the gastroesophageal junction[2],
while acquired diverticula are usually situated near the
gastric antrum. Typical diverticula are 1-3 cm in diameter
but large diverticula as demonstrated above can occur[2,15].
Most gastric diverticula are asymptomatic[22], however when symptoms arise, depending on the size of
the diverticular neck, they are most commonly upper
abdominal pain, nausea, and emesis, and are described
in 18%-30% of cases[2,21]. Wide-neck diverticula often
go unnoticed perhaps because food and digestive juices
are less likely to become trapped. It has been suggested
that food retention with subsequent distension of the
gastric diverticulum may cause pain[23,24]. Dyspepsia and
vomiting are less common[21,25]. Occasionally, patients
with gastric diverticula can have dramatic presentations
related to massive bleeding or perforation[26] due to food
retention with subsequent release of gastric juices within
the mucosal sac, causing diverticulitis and possibly ulceration or hemorrhage. There are two reports of invasion with adenocarcinoma[27,28]. The diagnosis may be
difficult, as complaints can be caused by more common
gastrointestinal pathologies and only be aggravated by
diverticula. Methods of detection can fail, therefore, a
combined approach should be used[8]. The presence of a
mucosal sac can be confirmed with upper gastrointestinal
contrast studies and endoscopies. These are the most
reliable diagnostic tests but reports in the literature confirm that they can still miss the lesion if it has a narrow
neck that precludes entry of the contrast or scope, giving
false negative results[2,11,29]. In a large review, Palmer[11]
reported that 5% of gastric diverticula are missed during
upper gastrointestinal investigation. Other reports recommend the use of upper endoscopy[22,30] for diagnosis,
WCCR|www.wjgnet.com

as this modality easily confirms the location and size of
the diverticulum and provides the opportunity to biopsy
any concurrent pathology. This diagnostic tool can rule
out associated pathology and may be able to reproduce
symptoms with distention of the diverticulum, indicating
which patients would benefit from resection[15,22]. Computerized tomography scans are also used to diagnose
diverticula; however, these have also mistaken diverticula
for adrenal masses[31].
Appropriate management of a diverticulum depends
mainly on the symptoms as well as on the diverticulum
size. There is no specific therapeutic strategy for an
asymptomatic diverticulum[5,18]. However, routine surveillance with a periodic physical examination is recommended, given the potential onset of complications[20].
Diverticula exceeding 4 cm are more prone to produce
complications and tend to respond less favorably to
medications. Although some authors support conservative therapy with antacids, this provides only temporary
symptom relief and is not able to resolve the underlying
pathology[20]. A necessity for successful treatment with
complete relief of symptoms is the association of the
symptoms with the diverticulum. Palmer[11] found that in
30 of 49 symptomatic patients with a gastric diverticulum, symptoms were attributable to other gastrointestinal diseases, and 6 of 9 patients with symptoms caused
by a gastric diverticulum who underwent open surgery
showed excellent outcomes. Resection of gastric diverticula in all patients will lead to unsatisfactory results[22].
Surgical resection is the mainstay of treatment when
the diverticulum is large, symptomatic or complicated
by bleeding, perforation or malignancy, with over twothirds of patients remaining symptom-free after surgery[11]. Several surgical approaches have been described
including invagination of the diverticulum as well as
partial gastrectomy[32,33], however, since the first successful laparoscopic resection of a gastric diverticulum in
the late 1990s, this approach is now considered safe and
feasible[34]. The most favorable approach providing better
exposure is by placing a, right upper quadrant port, and
2 left upper quadrant ports. Laparoscopic dissection has
been performed by either releasing the gastrocolic ligament, thus allowing exposure of the superior posterior
wall of the stomach[5,34-36]. Simple diverticulum resection
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with a laparoscopic cutting stapler has been reported to
be successful[37]. In some cases the surgical approach can
be challenging because the diverticulum is often collapsed
and hidden in the splenic bed. Sometimes, a resection of
the wrong part of the stomach has also been described[22].
For this reason the surgical procedure should be combined with intraoperative endoscopy to find an elusive
diverticula by stretching the diverticular sac[4,34-36].
In conclusion, laparoscopic resection is a safe and
feasible surgical approach with excellent outcomes and is
strongly indicated for symptomatic gastric diverticula.
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Core tip: Obscure lower gastrointestinal bleeding is a
difficult medical situation and potentially life threatening. The collaboration between endoscopists and radiologists usually allow location of the source of bleeding, but some rare situations, such as gastrointestinal
malformations, need surgical intervention to diagnose
and concomitantly treat an obscure bleeding source. In
terms of medical therapy, only proton pump inhibitor
therapy has efficacy in peptic ulcer disease. Obscure
gastrointestinal bleeding responding to empiric antacid therapy should suggest the diagnosis of bleeding
ectopic gastric mucosa such as Meckel’s diverticulum
or gastrointestinal duplication, and gastroenterologists
should be aware of this potential medical situation.

Abstract
We report the case of a 17-year-old male admitted to our
academic hospital with massive rectal bleeding. Since
childhood he had reported recurrent gastrointestinal
bleeding and had two exploratory laparotomies 5 and 2
years previously. An emergency abdominal computed tomography scan, gastroscopy and colonoscopy, performed
after hemodynamic stabilization, were considered normal.
High-dose intravenous proton pump inhibitor (PPI) therapy was initiated and bleeding stopped spontaneously. Two
other massive rectal bleeds occurred 8 h after each cessation of PPI which led to a hemostatic laparotomy after
negative gastroscopy and small bowel capsule endoscopy.
This showed long tubular duplication of the right colon,
with fresh blood in the duplicated colon. Obscure lower
gastrointestinal bleeding is a difficult medical situation and
potentially life-threatening. The presence of ulcerated ectopic gastric mucosa in the colonic duplication explains the
partial efficacy of PPI therapy. Obscure gastrointestinal
bleeding responding to empiric anti-acid therapy should
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INTRODUCTION
Obscure lower gastrointestinal bleeding is a difficult
medical situation which is potentially life-threatening. No
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Figure 1 Colonic duplication. A: Macroscopic analysis of the resected colonic duplication: colonic duplication with a pen showing the anastomosis with the right
colon; B: Pathological analysis of the duplication: pathological analysis showing intestinal duplication with a smooth muscle coat and an ectopic gastric mucosal lining; C:
Bleeding ulcer in the colonic duplication: macroscopic view of a large bleeding ulcer near the anastomosis between the duplicated and the right colon; D: Computed
tomography scan coronal view of the colonic duplication: retrospective coronal reconstruction of the emergency computed tomography scan showing the duplicated
right colon (arrow) which was not visible in the axial view.

medical therapy is currently available to manage these
patients until endoscopic, radiologic or surgical therapy
is performed after the identification of the bleeding lesion. Proton pump inhibitor (PPI) therapy is not recommended for bleeding lesions downstream of the angle
of Treitz. We describe here the partial efficacy of PPI
therapy in massive obscure gastrointestinal bleeding due
to a bleeding ulcer in the ectopic gastric mucosa of an
undiagnosed colonic duplication.

py, with a water-jet device after preparation by an enema,
were normal. Bleeding stopped spontaneously, and after
a 24-h clinical and biological stabilization, we decided to
stop the PPI therapy because of the absence of gastroduodenal ulcer disease.
Unfortunately, a further massive rectal bleed consisting of red fresh blood with melena, and hemodynamic
instability occurred 8 h later. High dose intravenous PPI
therapy was reintroduced and gastroscopy conducted by a
French national expert in endoscopy was once again considered normal. Small bowel capsule endoscopy was then
performed and his initial interpretation eliminated a bleeding lesion upstream of the angle of Treitz. PPI therapy
was once again stopped and 8 h later a third massive rectal
bleed occurred which led to selective mesenteric arteriography. This showed suspicious hypervascularization of
the right colon. Hemostatic laparotomy was performed
because of the patient’s unstable condition and lack of
a diagnosis. This showed long tubular duplication of the
right colon, which was connected to the cecum at one end
(Figure 1A), with fresh blood in the duplicated colon. Although anastomosis was not visible during the endoscopy,
the capsule was seen inside the duplicated colon. Hemostatic right hemicolectomy with ileocolonic anastomosis
was performed. Pathological analysis (Figure 1B) showed
intestinal duplication, with intimate attachment to the
mesentery, a smooth muscle coat and an ectopic gastric
mucosal lining. A large ulcer with stigma of recent hem-

CASE REPORT
A 17-year-old male was admitted to the emergency room
of our academic hospital with massive rectal bleeding.
He had reported recurrent gastrointestinal bleeding since
childhood, which led to multiple hospitalizations. At 5 and
2 years before this admission he underwent exploratory
laparotomies because of suspicion of a Meckel diverticulum. On admission, blood pressure was lowered to
80/55 mmHg, with a reflex tachycardia of 120 beats/min.
The hemoglobin level was 5.7 g/dL. Initial resuscitation
required significant volume replacement, and the transfusion of 3 blood units and 3 fresh bags of frozen plasma.
High-dose intravenous PPI therapy at the dosage used in
peptic ulcer bleeding (8 mg/h) was initiated.
An emergency abdominal computed tomography (CT)
scan, performed after hemodynamic stabilization, was
considered normal. A gastroscopy and an ileocolonosco-
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orrhage (Figure 1C) was present near the anastomosis.
Retrospective analysis of the CT scan by a senior gastrointestinal radiologist using coronal reconstruction agreed
with our diagnosis as difficult and rare, but possible (Figure
1D, arrow). Two years after the surgery, the patient had
no further gastrointestinal bleeding.

the treatment of choice in non-portal hypertensive gastrointestinal bleeding of the upper gastrointestinal tract[9].
No drugs are approved nowadays for the management of
lower gastrointestinal hemorrhage[8]. In this case, the discrepancy in the efficacy of PPI therapy and no sign of a
gastroduodenal ulcer is explained by the pathology result.
High dose PPI therapy probably acted on the bleeding ulcer existing in the ectopic gastric mucosa in the duplicated right colon. Rare cases have already been reported on
the hemostatic efficacy of anti-acid therapy (H2-receptor
antagonist or PPI) in bleeding Meckel’s diverticula whose
histological analysis reveals ectopic gastric mucosa in
more than half of the cases[10]. Obscure gastrointestinal
bleeding responding to empiric anti-acid therapy should
probably suggest the diagnosis of bleeding ectopic gastric
mucosa such as Meckel’s diverticulum or gastrointestinal
duplication.

DISCUSSION
Duplications of the gastrointestinal tract are rare congenital anomalies that can occur anywhere along its length[1,2],
and are characterized by attachment to at least one part
of the tract, a layer of smooth muscle and epithelial lining resembling some part of the tract[3]. Colonic duplication is a rare abnormality, accounting for 4%-18% of all
gastrointestinal duplications, and is usually located in the
cecum. Tubular types are found in only 18% of cases and
are most often encountered in the small and large bowel.
Gastric mucosa is frequently observed in the wall of the
duplications, irrespective of their site of origin in the
alimentary tract[3]. Clinically, they can become a problem
at any age, but the majority are discovered during the
neonatal period or infancy[4,5]. They can manifest as abdominal masses[6], bowel obstruction and gastrointestinal
hemorrhage[7]. A diagnosis of intestinal duplication can
be difficult and is usually performed intraoperatively.
This case highlights the diagnostic and therapeutic
evaluation during massive gastrointestinal bleeding of unknown origin. First, despite all diagnostic tools available
nowadays in a tertiary center, obscure gastrointestinal
bleeding can sometimes be a diagnostic and therapeutic
challenge. The growing efficacy of endoscopic devices
(gastroscopy, colonoscopy with washing-pump, small
bowel capsule endoscopy and enteroscopy) and radiologic
procedures (high resolution CT scan, arteriography) tend
to make the surgical procedure therapeutic only. This case
highlights the unusual but still existing role of surgery
in the diagnosis and treatment of massive gastrointestinal bleeds of unknown etiology[8] in challenging cases.
Whereas such a role is common in cases of obscure
bleeding during childhood, the usefulness of surgical exploration must not be ignored in adults. Gastrointestinal
congenital malformations such as colonic duplication are
a rare cause of obscure gastrointestinal bleeding. Coronal
and sagittal reconstruction of CT scans can be very useful and must always be made in cases where there is an
absence of diagnosis.
In terms of medical therapy, PPI therapy represents
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thickening, dilated thoracic aorta and the presence of
a thoracic aortic aneurysm. TA associated with CD was
diagnosed and medical treatment with cyclophosphamide, steroids and aminosalicylic acid was started, with
good clinical response at 6 mo follow-up. We discuss
the presence of possible common causes for the two
diseases and the importance of differential diagnosis in
those patients characterized for intractable disease.
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Core tip: It is known that both Takayasu’s arteritis (TA)
and Crohn’s disease (CD) can present together in the
same patient although this association is considered extremely rare. We would like to underline the importance
of considering an alternative diagnosis in those patients
characterized by intractable diseases; in our case, in
fact, an intractable CD masked TA and the patient did
not achieve clinical remission until he was treated with
major immunosupressive therapy; a treatment which
can not be considered a standard protocol for CD.

Abstract
Takayasu’s arteritis (TA) and Crohn’s disease (CD) are
two rare autoimmune disorders; however some reports
describe the presence of both diseases in the same
patient. This finding has suggested the possibility that
both diseases could share some common etiologic origin. We describe a case of a 13-year-old male affected
by CD characterized by fever, diarrhea, weight loss,
abdominal pain and elevation of inflammatory markers.
Clinical and histological features from colonic specimens were consistent with CD. Treatment with steroids
and azathioprine was started, however disease flared
every time steroids were tapered. One year later, while
still on treatment, he came back to our attention for
dyspnea at rest and at night, tiredness and weakness.
At physical examination a diastolic heart murmur was
found as well as a left carotid artery bruit. A transthoracic echocardiography showed mild aortic valve
insufficiency, left ventricular hypertrophy and a dilated
ascending aorta with same findings at the aortic arch.
A computed tomography scan showed abdominal aorta
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INTRODUCTION
Takayasu’s arteritis (TA) is a rare, chronic, relapsing
large vessel vasculitis affecting the aorta and its major
branches, and presenting manifestations include fatigue,
weight loss, hypertension, headaches, strokes, and ischemic abdominal pain. Absence of peripheral pulses has
given it the name “pulseless disease”. Crohn’s disease (CD)
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is an idiopathic, chronic, relapsing transmural inflammation affecting primarily the gastrointestinal mucosa. The
inflammatory process tends to be eccentric and segmental, often with skipped areas (normal regions of bowel
between inflamed areas). Both diseases can be considered
rare: in the United States, the reported incidence of pediatric CD is 4.56/100000 and the pediatric prevalence is
43/100000[1]; while the incidence of TA is almost 1 case
per million. However there are some reports describing
the presence of the two conditions in the same patient.
It occurs usually during adulthood, while in children this
association is extremely rare, but almost 1 in 10 patients
with TA may develop CD or CD-like colitis.
Herein we describe the case of a child initially diagnosed as having CD who then presented with TA as well.

encephalopathy syndrome, keratouveitis, bilateral ocular
ischemic syndrome and relapsing polychondritis[2].
TA-associated diseases also include pyoderma gangrenosum, ankylosing spondylitis, juvenile rheumatoid
arthritis and inflammatory bowel disease[2]. TA in patients
with CD was first described in 1970[3], but co-existence
of TA and CD has been reported in the following years[4]
even if mostly in adulthood, while its presence in childhood is considered extremely rare. The expected prevalence of CD in patients with TA, if present by chance
alone, is approximately 0.05%-0.2%. Thus it has been
suggested that this unexpected association is more than
just a coincidence[5].
Although the pathogenesis of both diseases remains
unclear some similarities have been found. Pro-inflammatory cytokines such as tumor necrosis factor (TNF)-α,
are common in both and anti-TNF-α monoclonal antibody is an effective therapeutic agent for both TA and
CD suggesting the presence of a common inflammatory
pathway[5]. In addition, the presence of granulomatous
vasculitis was found in 15 out of 25 patients affected by
CD[6]; on the other hand the vasculitis of TA is characterized by granulomatous inflammation characterized by
transmural inflammation of portions of the arterial wall
(including the elastic laminae) and granulomas containing
multinucleated histiocytic and foreign body giant cells,
histiocytes, lymphocytes (which are predominantly CD4+
T cells), and some plasma cells with fibroblasts[7]. Clinical
details of 21 reported cases of TA associated with CD[5,8]
showed that CD preceded TA in 13 reported cases as
seen in the present patient. In these cases TA developed
while being treated with corticosteroids, azathioprine
and/or disease modifying drugs, such as 5-ASA, irrespective of the activity of CD and in one case also during
infliximab treatment.
We present the interesting case of a patient affected
by TA arising some months after CD. Although the exact mechanisms underlying the coexistence of the two
diseases is not clear, it seems unlikely that coincidence
could account for the simultaneous occurrence of these
rare diseases, but the data are insufficient to allow for
certainty. As explained above, it seems that a granulomatous inflammation may be considered a final method of
development for many different conditions like TA and
CD; however chronic granulomatous disease (CGD), Behcet disease or interleukin 17 deficiency may present with
the same histological features. On this basis we could
speculate that in these patients, inflammatory bowel disease could be considered an intestinal involvement of
TA, rather than the coexistence of two different clinical
conditions. Unfortunately there are no data on intestinal
specimens in patients affected by TA and it is not clear if
TA could be considered, in these cases, an extra-intestinal
involvement of CD. In addition we would like to underline the importance of considering an alternative diagnosis in those patients affected by CD who do not respond
to conventional treatment. In these cases, it is mandatory
to rule out the presence of CGD, Behcet disease or TA.

CASE REPORT
A 13-year-old-boy presented with a 3 mo history of fever, diarrhea, weight loss and abdominal pain. Laboratory
examination revealed elevation of inflammatory markers
(erythrocyte sedimentation rate: 110 mm/h; C-reactive
protein: 12.5 mg/dL) with microcytic anemia (Hb: 9.2
gr/dL; mean corpuscular volume 68 fl).
Abdominal ultrasound showed an increased terminal
ileum wall thickness, while colonoscopy presented linear
and aphthous ulcers with some areas of cobblestone mucosa. A biopsy showed the presence of basal plasmacytosis, an increase of lamina propria cellularity (round cells
and neutrophils), basal lymphoid aggregates and epithelioid granuloma.
Clinical and histological features were consistent with CD
Treatment with steroids and azathioprine was started,
however disease flared every time steroids were tapered.
One year later, while still on treatment, he came back
to our attention for a clinical picture characterized by
dyspnea at rest and at night, with extreme tiredness
and weakness. At physical examination a diastolic heart
murmur was found as well as a left carotid artery bruit.
Transthoracic echocardiography showed mild aortic valve
insufficiency, left ventricular hypertrophy and a dilated
ascending aorta with same findings at the aortic arch. A
computed tomography scan showed abdominal aorta
thickening, a dilated thoracic aorta and the presence of a
thoracic aortic aneurysm. TA associated with CD was diagnosed and medical treatment with cyclophosphamide,
steroids and aminosalicylic acid (ASA) was started with
good clinical response at 6 mo follow-up.

Discussion
Although TA is a form of vasculitis that chiefly affects
the aorta and its major branches, systemic features such
as weight loss, fevers, and fatigue are found in 42%-83%
of children at diagnosis of active TA[2]. At the same time
musculoskeletal disease, including arthritis, arthralgia, and
myalgia, is present in 12%-65% of children as well as skin
manifestations, lymphadenopathy posterior reversible
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Core tip: Variceal bleeding is the most serious complication of portal hypertension, and it accounts for approximately one fifth to one third of all deaths in liver
cirrhosis patients. Although injection sclerotherapy
with N -butyl-2-cyanoacrylate provides effective treatment for variceal bleeding, injection of N -butyl-2-cyanoacrylate is associated with a variety of complications
including systemic embolization. Herein, we report a
case of cerebral and splenic infarctions after the injection of N -butyl-2-cyanoacrylate to treat esophageal
variceal bleeding.
Original sources: Myung DS, Chung CY, Park HC, Kim JS, Cho
SB, Lee WS, Choi SK, Joo YE. Cerebral and splenic infarctions
after injection of N-butyl-2-cyanoacrylate in esophageal variceal
bleeding. World J Gastroenterol 2013; 19(34): 5759-5762 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i34/5759.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i34.5759

Abstract
Variceal bleeding is the most serious complication of
portal hypertension, and it accounts for approximately
one fifth to one third of all deaths in liver cirrhosis
patients. Currently, endoscopic treatment remains the
predominant method for the prevention and treatment
of variceal bleeding. Endoscopic treatments include
band ligation and injection sclerotherapy. Injection
sclerotherapy with N -butyl-2-cyanoacrylate has been
successfully used to treat variceal bleeding. Although
injection sclerotherapy with N -butyl-2-cyanoacrylate
provides effective treatment for variceal bleeding, injection of N -butyl-2-cyanoacrylate is associated with a
variety of complications, including systemic embolization. Herein, we report a case of cerebral and splenic
infarctions after the injection of N -butyl-2-cyanoacrylate to treat esophageal variceal bleeding.

INTRODUCTION
Variceal bleeding is a catastrophic complication of liver
cirrhosis. Although the short-term mortality of variceal
bleeding has improved due to recent advances in treatment, the long-term outcomes remain guarded.
Currently, endoscopic treatment remains the predominant method for prevention and treatment of variceal
bleeding. Endoscopic treatments include band ligation
and injection sclerotherapy. Injection sclerotherapy with
N-butyl-2-cyanoacrylate (Histoacryl, B-Braun Surgical
GmbH, Melsungen, Germany) has been successfully
used for variceal bleeding, but Histoacryl injection is associated with a variety of complications, some of which
can be disastrous[1].

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Endoscopy showing a large esophageal varix. The varix occupies
more than half of the esophageal lumen. The adherent, whitish fibrin plug on
top of the varix is considered a site of recent hemorrhage.

Systemic embolization including the cerebrum, lung,
spleen, and portal vein is a rare and serious complication
of Histoacryl injection that has been principally described
in the treatment of gastric variceal bleeding[2,3]. However,
this complication following the esophageal variceal injection of Histoacryl is extremely rare. To date, few cases of
this complication at one site have been reported in the
English literature.
To our knowledge, this is the first report of a case
of multiple embolizations including the cerebrum and
spleen after Histoacryl injection in esophageal variceal
bleeding.

Figure 2 Non-contrast brain computed tomography showing multiple high
attenuation lesions (arrows). The multiple high attenuation lesions are emboli
of the Histoacryl-Lipiodol mixture. The high attenuation lesions were seen in the
frontal lobe and the parieto-occipital lobe.

with a mixture of Histoacryl and Lipiodol (Laboratoire
Guerbet, Aulnay-Sous-Bois, France). The mixture was
injected intra-variceally using a 21-gauge needle injector
(Injector Force, NM-200L-0821, Olympus Optical Co.,
Ltd., Tokyo, Japan). The mixture consisted of 0.5 mL
of Histoacryl and 0.5 mL of Lipiodol. Because variceal
bleeding was not controlled after the first injection, a second injection was performed in the same manner. After
the second injection, variceal bleeding was controlled.
The total injected volume was 2 mL. However, she developed dysarthria and right motor weakness (grade Ⅲ/Ⅴ)
1 h after the injection. Brain computed tomography (CT)
showed multiple hyperdense foci in the frontal lobe and
the parieto-occipital lobe (Figure 2). Magnetic resonance
imaging of the brain showed acute multifocal cortical infarctions. Abdominal CT revealed several wedge-shaped,
low attenuation lesions in the spleen, indicating infarction
(Figure 3). To evaluate the cause of the newly developed
cerebral and splenic infarctions, a transcranial Doppler
(TCD) bubble test was performed. The TCD bubble
test is used to detect a right-to-left shunt. We used 2
MHz M-mode TCD (ST3, Spencer Technologies, Seattle,
Washington, United States; SONARA, Viasys Healthcare,
Conshohocken, Pennsylvania, United States) to detect
microbubbles in the middle cerebral artery. TCD demonstrated the presence of a microbubble on the M-mode
displays in the middle cerebral artery. TCD using Spencer
Logarithmic Scale Grades was indicative of grade Ⅲ during resting and grade Ⅳ during the Valsalva maneuver

CASE REPORT
A 55-year-old woman with alcohol-induced liver cirrhosis
of Child-Pugh class B was admitted to Chonnam National University Hwasun Hospital (Jeonnam, South Korea) with a 1-d history of hematemesis. She denied prior
gastrointestinal bleeding, peptic ulcer diseases, and use of
ulcerogenic medications. On admission, she had a pulse
of 90 beats/min, a blood pressure of 80/50 mmHg, and
a respiratory rate of 30 breaths/min. The head and neck
examination was normal, except for anemic conjunctiva.
She had florid spider angiomata. The abdomen was nontender with ascites, and the spleen tip was slightly palpable. Rectal examination demonstrated the presence of
maroon-colored, liquid stool. Laboratory studies revealed
the following: hemoglobin, 8.2 g/dL (normal range,
12-18 g/dL); hematocrit, 24.8% (37%-52%); white blood
cell count, 9300/mm3 (4000-10800/mm3); platelet count,
100000/mm3 (130000-450000/mm3); total protein, 5.1
g/dL (5.8-8.1 g/dL); albumin, 2.3 g/dL (3.1-5.2 g/dL);
total bilirubin, 1.4 mg/dL (0.3-1.3 mg/dL); aspartate aminotransferase, 90 U/L (7-38 U/L); and alanine aminotransferase, 8 U/L (6-42 U/L). Her coagulation profiles
were prothrombin time 19.6 s (11-14.9 s) and activeated
partial thromboplastin time 34.5 s (28-40 s). Endoscopy
showed a large esophageal varix with a fibrin plug (Figure
1). Because the bleeding esophageal varix was too large to
apply band ligation, we performed injection sclerotherapy
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A

Figure 3 Abdominal computed tomography reveals several wedgeshaped, low attenuation lesions
in the spleen, indicating infarction
(arrow). A: Computed tomography (CT)
before endoscopic treatment; B: CT
after endoscopic treatment.

B

variety of complications. Minor complications including chest pain, dysphagia, fever, and esophageal ulcer
are common, although not typically serious. Uncommon
and serious complications include bacteremia, esophageal perforation, mediastinitis, and brain abscess. Rarely,
systemic embolic complications have followed injection
sclerotherapy, and these can be disastrous[4]. Systemic embolic complications following Histoacryl injection have
been reported, and the common sites of embolic complications were the lung, spleen, cerebrum, and portal vein.
Additionally, this complication has been principally described in the treatment of gastric variceal bleeding. Because most gastric varices are associated with a gastrorenal and splenorenal shunts[5], blood flow is abundant, and
Histoacryl injection is likely to cause systemic embolization due to the migration of the agent through a shunt[6].
In contrast to gastric variceal injection, systemic embolic
complications arising from esophageal variceal injection
sclerotherapy are extremely rare; to date, only three cases
of cerebral embolic complications following esophageal
variceal injection sclerotherapy have been documented in
the literature[7,8].
Because the bleeding esophageal varix was too large
to apply band ligation, we performed injection sclerotherapy with Histoacryl. Cerebral and splenic infarctions
followed the bleeding esophageal variceal injection sclerotherapy. Ours is an additional case of cerebral infarction
caused by the esophageal variceal injection of Histoacryl,
although it is the first report of a case of multiple embolizations including the cerebrum and spleen after the
esophageal variceal injection of Histoacryl. The possible
explanation for the development of systemic emboli may
be the transient patent foramen ovale caused by the episodes of coughing, which induced a temporary right-toleft shunt.
Clearly, transesophageal echocardiography (TEE) is
considered the gold standard for right-to-left shunt diagnosis, but it is poorly tolerated by patients and sometimes requires sedation. Additionally, TEE limits the patient’s ability
to perform a Valsalva maneuver[9]. Because our case had a
large esophageal varix, we performed a TCD bubble test
rather than TEE. The TCD bubble test has proven to be
a trustworthy and less invasive method for diagnosing a
right-to-left shunt[10]. In our case, the ultrasound waves
were reflected by microbubbles on the TCD bubble

Figure 4 Transcranial Doppler bubble test showing the Doppler flow
through the middle cerebral artery. The embolus is clearly represented in
the power M-mode (upper panel) as a whitish sloping track. The whitish sloping
track means that microemboli disrupt the ultrasonic signal (arrows).

(Figure 4). In the Spencer Logarithmic Scale Grades,
grade Ⅰ and Ⅱ are considered negative for patent foramen ovale, and grades Ⅲ through Ⅴ are considered positive. These findings indicate that the patient had a patent
foramen ovale. Therefore, cerebral and splenic infarctions
may develop due to emboli cause by a right-to-left shunt.
At the follow-up examination, her neurologic symptoms
were improved, but neurologic sequelae remained.

DISCUSSION
Endoscopic treatments, such as band ligation and injection sclerotherapy, became the cornerstone of the
management of variceal bleeding. Endoscopic band ligation is the preferred form of endoscopic treatment for
esophageal variceal bleeding, but its application in actively
bleeding patients is still challenging because the bands
at the endoscope tip limit the operator’s field of vision.
Injection sclerotherapy with various sclerosants is recommended in patients in whom endoscopic band ligation is
not technically feasible. Several sclerosants are available,
including 5% sodium morrhuate, 1%-3% sodium tetradecyl sulfate, 5% ethanolamine oleate, and 0.5%-1% polidocanol[2]. Adhesives such as Histoacryl have been used
successfully for the treatment of variceal bleeding.
Injection sclerotherapy provides effective treatment
for variceal bleeding, but it has been associated with a
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test, indicating the patent foramen ovale. Additionally,
the TCD bubble test was grade Ⅲ during resting and
grade Ⅳ during the Valsalva maneuver, according to the
Spencer Logarithmic Scale[8]. Therefore, the cerebral and
splenic infarctions in our case may have been caused by
emboli via the patent foramen ovale.
Factors that increase embolization risk include the
size of varices, the presence of a collateral vessel, excessive dilution, rapid polymerization, large volume (> 1
mL/injection) and rapid Histoacryl injection. Our case
had the three possible embolic risk factors including the
large size of the varices, the large volume (> 1 mL) of
the mixture injected, and rapid injection[6]. Because most
embolization risks associated with Histoacryl, as described above, are preventable, proper injection technique
may help minimize the risk of serious complications and
improve the long-term outcome.
Taken together, although injection sclerotherapy with
Histoacryl is a relatively safe and efficacious procedure
for the treatment of variceal bleeding, serious complications such as systemic embolization can occur. Ours
is the first report of a case of multiple embolizations
including the cerebrum and spleen after Histoacryl injection to treat esophageal variceal bleeding. Systemic embolization, despite its rarity, should be considered among
the serious complications of Histoacryl injection for the
treatment of esophageal variceal bleeding.
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Core tip: Endoscopic ligation is an effective method in
the management of protuberant lesions. It is less invasive and less expensive than surgical interventions.
However, there are few studies of this technique in the
treatment of upper gastrointestinal (GI) lesions in children. This paper reports selective endoscopic ligation
for the treatment of different upper GI protuberant lesions in children. Endoscopic ultrasonography was used
to determine the depth of invasion and provided a preliminary characterization of the lesions.
Original sources: Wang L, Chen SY, Huang Y, Wu J, Leung YK.
Selective endoscopic ligation for treatment of upper gastrointestinal
protuberant lesions. World J Gastroenterol 2013; 19(33): 5581-5585
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i33/5581.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i33.5581

Abstract
This study explored the clinical value of endoscopic
ligation for the treatment of upper gastrointestinal (GI)
protuberant lesions in children. According to the appearance and size of lesions, we used different ligation
techniques for the treatment of the lesions. Endoscopic
ultrasonography was used for preliminary characterization of the lesions. One case diagnosed with PeutzJeghers syndrome was successfully treated by a detachable snare. Two cases with semi-pedunculated or
broad-base lesions originating from the submucosal
layer of the upper GI were treated with endoscopic
variceal ligation; endoscopic examination showed that
one case had complete healing 11 wk after ligation,
while an ulcer scar was observed at the ligation site after 6 wk in the other case. All lesions were successfully
ligated at the first attempt. No significant complications
occurred either during or after the procedure. Selective
endoscopic ligation of upper GI lesions is an effective
and safe treatment for upper GI protuberant lesions in

WCCR|www.wjgnet.com

INTRODUCTION
Protuberant lesions in the gastrointestinal (GI) tract may
cause clinical symptoms (e.g., abdominal pain, bleeding,
intussusception, obstruction) and have malignant potential. In addition, the presence of the lesion is a source of
psychological distress. With the development of endoscopic techniques and devices, endoscopic treatment has
become an effective method for protuberant lesions in
the gastrointestinal tract. It is less invasive than surgical
interventions.
Endoscopic ligation has been widely used in the
management of post polypectomy bleeding, bleeding of
esophageal and gastric varices, and angiodysplasias[1]. In
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She was diagnosed with Peutz-Jeghers syndrome. Under
general anesthesia, conventional upper GI endoscopic
examination (GIF-XQ260, Olympus, Japan) revealed
multiple polyps. A large, 25 mm × 15 mm, pedunculated polyp with a hyperemic and edematous surface was
found in the descending part of the duodenum (Figure
1). Another polyp with a thick stalk, 16 mm × 10 mm
in size, also appeared in the opposite side of the duodenal papilla. To remove the two large polyps safely, we
performed endoscopic ligation with detachable snares
(MAJ339, Olympus, Japan). The device was composed
of an elliptically shaped nylon loop and a silicone-rubber
stopper which maintained the tightness of the loop. The
nylon loop was placed at the base of the stalk, tightened
around the stalk, then the stopper was detached from the
device. We observed the color change in the target lesion to ensure proper tightening, when the ligated lesion
changed to dark red because of congestion. A smaller
lesion, 3 mm × 3 mm, was found in the gastric body. It
was removed using the electrocoagulation technique. No
complications occurred during or after the procedure using the detachable snare.

A

B

Case 2
A 10-year-old boy with nausea and belching for 2 mo underwent upper gastrointestinal endoscopy (GIF-XQ260,
Olympus, Japan) in our hospital. The result revealed a
protuberant lesion located in the gastric antrum. Endoscopic ultrasonography (EUS) was performed using a radial
echoendoscope with a 20 MHz catheter probe (UM-DP1225R, Olympus, Japan), and showed a 6.5 mm × 5.0 mm
hypoechoic, homogeneous lesion originating from the
submucosal layer. The lesion did not involve the muscularis propria. Endoscopic ligation was performed using
an attached endoscopic variceal ligation (EVL) device (Six
Shooter Saeed Multiband Ligator, Wilson-Cook Medical, Winston-Salem, NC, United States), which aspirated
the lesion into the ligator cap, and then an elastic rubber
band was released then tightened around the base of the
lesion (Figure 2). The goal of ligation was to create a
polypoid form with a pseudo stalk. For complete ligation,
suction should be maintained for at least 1 min before
releasing the rubber band. There were no significant
procedure-related complications. The lesion completely
healed within 11 wk after the ligation.

C

Figure 1 Imaging in case 1. A: Endoscopic view of the large pedunculated
polyp in the descending part of duodenum; B: Endoscopic ligation with a detachable snare; C: Endoscopic view of the ligated polyp, with the endoloop
placed around the stalk.

2004, Sun et al[2] first reported endoscopic band ligation
without electrosurgery was an effective and safe treatment
for resection of small upper GI leiomyoma. They found
most leiomyomas could slough spontaneously within 3.6
to 4.5 wk. Complications related to use of electrosurgery
were avoided. There was a case report about colonoscopic polypectomy with a detachable snare to remove a large
juvenile polyp in 1-year-old girl[3]. However, there are few
published reports regarding endoscopic ligation to treat
upper GI protuberant lesions in children. Here, we report
three patients with upper GI protuberant lesions who received endoscopic treatment with ligation.

Case 3
A 10-year-old boy with an episode of recurrent abdominal pain was referred to our hospital for gastrointestinal
endoscopy (GIF-XQ260, Olympus, Japan). Under general anesthesia, EUS examination showed a hypoechoic
homogeneous mass, 13.6 mm × 9.2 mm in size, originating from the submucosal layer of the duodenal bulb
(Figure 3). It did not extend to the muscularis propria.
The ligation of this lesion was carried out with the EVL
device. The lesion was sucked sufficiently into the ligator
cap and the band was tightened to ligate the base of the
tissue. No complications were reported during the proce-

CASE REPORT
Case 1
A 4-year-old girl presented with abdominal pain for 6 mo.
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A

B

C

D

Figure 2 Imaging in case 2. A: Endoscopic ultrasonography image of the submucosal lesion; B: Endoscopic view of the lesion in gastric antrum; C: Endoscopic view
showing the ligated lesion; D: Endoscopic image at 11 wk after ligation, showing healing at the ligation site.

A

B

C

D

Figure 3 Imaging in case 3. A: Endoscopic view of the protuberant lesion in the duodenal bulb; B: Endoscopic ultrasonography image of the size of the lesion; C:
Endoscopic view of the ligated lesion using the endoscopic variceal ligation device; D: Endoscopic view of an ulcer scar at the ligation site after 6 wk.

dure. Four days later, GI endoscopy showed sloughing of
the raised lesion, and an ulcer could be observed. A scar

WCCR|www.wjgnet.com

was seen at the ligation site on a follow-up examination of
6 wk later.
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gation is associated with a risk of perforation. It is necessary to be careful to avoid aspirating excessive tissue into
the cap. Perforations were reported in two studies after
endoscopic band ligation[11,12]; two cases were GI stromal tumors in the gastric fundus, and one was a gastric
submucosal tumor partly connecting with the muscularis
propria. The reason might be that all the layers of the
gastric wall were ligated. It seems that the risk of perforation is greater with deeper layer tumors. Determination
of the origin of the lesion and appropriate suction force
are essential factors that should be considered.
Endoscopic ligation allows the lesion to slough spontaneously. The main limitation of this technique is the
difficulty in retrieving the tissue specimen. Histopathologic diagnoses could not be made. However, protuberant
lesions in children are mostly considered as benign and
to have very low potential for malignant transformation.
Sun et al[13,14] reported that EUS-assisted band ligation
with systematic follow-up by EUS was an effective treatment for small upper GI stromal tumors. EUS was used
to determine the histologic layer of origin and evaluate
whether the mass was confined completely by the band.
It has significant value in the diagnosis of submucosal
lesions. In the present study, EUS examination was used
to identify the depth of invasion. It provided preliminary
identification of the property of the lesion. We recommend that our patients should have close follow-up in
order to detect any recurrence early.
In conclusion, endoscopic ligation appears to be a
feasible method for removal of upper GI lesions in children. According to the characteristics and volume of the
lesions, selecting the correct application of ligation and
controlling the suction force can reduce the risk of related complications, such as hemorrhage and perforation.
In addition, combining endoscopic ligation with EUS
examination may be a useful technique for submucosal
tumors in children. Pediatric experience with this endoscopic technique remains limited. Thus, studies involving
more subjects and longer follow-up are needed to further
define the clinical role of endoscopic ligation in children.

DISCUSSION
There has been remarkable progress in the use of endoscopic treatment for gastrointestinal diseases. A detachable snare for endoscopic use was first developed by
Hachisu[4]. Large polyps or other raised lesions have been
successfully removed by detachable snares. In a randomized trial, Iishi et al[5] used endoscopic ligation with a detachable snare for the stalk of a large pedunculated polyp
and evaluated the safety and effectiveness of the procedure in comparison with conventional endoscopic snare
polypectomy. Results showed that no bleeding occurred
in 47 patients assigned to colonoscopic polypectomy
with a detachable snare, but bleeding occurred in five
of 42 patients who received conventional colonoscopic
polypectomy. Moreover, the use of a detachable snare reduced the duration of hospitalization after polypectomy.
In 2005, Raju et al[6] first described a new technique for
successful removal of a large pedunculated, 4 cm wide,
broad-based colonic lipoma using endoloops without the
need for cautery. Lee et al[7] reported that nine cases diagnosed with large pedunculated GI submucosal tumors
were successfully treated by endoloop ligation in 2008,
and the tumors were removed within 4 wk. Recently,
a trial was published to evaluate the clinical impact of
selective ligation using a detachable snare for small intestinal polyps in three adult patients with Peutz-Jeghers
syndrome[8]. The technique of endoscopic ligation is
safer than conventional snare polypectomy or endoscopic
mucosal resection. It could reduce the risk of bleeding
and injury of the deeper tissue layers. However, to our
knowledge, the effect of endoscopic ligation for upper
GI protuberant lesions in children has not been reported.
According to our experience, there are two aspects
to be considered in endoscopic treatment. One is the
appearance of elevated lesions. A study described some
instances where the use of a detachable snare was ineffective for colonoscopic polypectomy of large polyps with
thin stalks or for lesions that were semi-pedunculated[9]. It
is difficult to tighten the lesion sufficiently in semi-pedunculated or broad-based lesions, as the loop is more likely
to slip off. A target lesion positioned at the 5 o’clock to
7 o’clock position is easier to remove by an endoloop[1].
Huang et al[10] reported the methodology for different lesions using an EVL device or endoloop. Small GI stromal
tumors (≤ 12 mm) were treated by endoscopic band
ligation with an EVL device. Large pedunculated tumors
(> 12 mm) could be managed by endoscopic ligation
with a detachable endoloop, while ligation of large sessile tumors was carried out with a large-sized transparent
cap plus an endoloop. In our cases, we used a detachable
snare for large pedunculated lesions. If the lesion was
semi-pedunculated or sessile, endoscopic ligation was carried out with an attached band ligator device. In one of
the two cases using an EVL device, the lesion was larger
than 12 mm in diameter. For smaller lesions (3 mm × 3
mm), conventional electrocoagulation was performed.
Thus, selective ligation is essential to avoid complications.
The second consideration is that endoscopic band li-
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DIGESTIVE SYSTEM DISEASES
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Core tip: Radiofrequency ablation or cryotherapy is effective for eradicating Barrett’s esophagus (BE) with
dysplasia; however, it recurs in 5% in a year. Endoscopic submucosal dissection is a complete radically curable
treatment procedure for BE with dysplasia and Barrett’s
esophageal adenocarcinoma.
Original sources: Mori H, Kobara H, Rafiq K, Nishiyama N, Fujihara S, Ayagi M, Yachida T, Kato K, Masaki T. Radical excision of
Barrett’s esophagus and complete recovery of normal squamous epithelium. World J Gastroenterol 2013; 19(31): 5195-5198 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i31/5195.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i31.5195

INTRODUCTION
Barrett’s esophagus (BE) is a condition of the esophageal
mucosa where the esophageal squamous epithelium is
replaced with columnar epithelium because of prolonged
reflux of gastric acid and bile acid into the esophagus.
However, the definition of the esophageal gastric junction (EGJ) is different between Japan and other countries
and remains controversial. In Japan, EGJ is defined as the
distal limit of the lower esophageal palisade vessels, but
as the proximal margin of the gastric folds (Prague criteria). The japanese criteria may be more suitable for the
definition of EGJ and for the diagnosis of endoscopic
BE than other criteria[1]. Moreover, pathologically, the
need to identify goblet cells in esophageal biopsies of BE
is also controversial. Morphological evaluation of EGJ
biopsies cannot distinguish whether the columnar epithelium comes from the distal esophagus or the proximal
stomach[2,3]. There is also some controversy with regard
to the definition, classification and histological findings
and grading of dysplasia on BE[4]. The consensus indication for the treatment of BE are histological findings of

Abstract
To treat Barrett’s esophagus (BE), radiofrequency ablation or cryotherapy are effective treatments for eradicating BE with dysplasia and intestinal metaplasia, and
reduce the rates of Barrett’s esophageal adenocarcinoma (BAC). However, patients with BE and dysplasia
or early cancer who achieved complete eradication of
intestinal metaplasia, BE recurred in 5% within a year,
requiring expensive endoscopic surveillances. We performed endoscopic submucosal dissection as complete
radically curable treatment procedure for BE with dysplasia, intestinal metaplasia and BAC.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Barrett’s esophagus; Radiofrequency ablation; Cryotherapy; Endoscopic submucosal dissection;
Radically curable treatment
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Figure 1 Short segment Barrett’s esophagus undergoing endoscopic submucosal dissection. A: Short segment Barrett’s esophagus (SSBE) predominantly of
the right sidewall. The white arrows indicate the distal side, the black arrows indicate the proximal side, and the black encircled area indicates the preoperative biopsy
site; B: After circumferential resection of SSBE with endoscopic submucosal dissection: regenerating squamous epithelium is seen between the distal side (white arrows) and the proximal side (black arrows). The black encircled area indicates the postoperative biopsy site; C: Specialized columnar epithelium with the preoperative
intestinal metaplasia (hematoxylin and eosin stain, × 200); D: Postoperative regenerating squamous epithelium. Specialized columnar epithelium is not seen (hematoxylin and eosin stain, × 200).

high-grade dysplasia (HGD) by biopsies. After diagnosis
of intestinal metaplasia of specific columnar epithelium
and HGD, radio frequency ablation (RFA) or cryotherapy
is performed because of the increased risk of Barrett’s
adenocarcinoma (BAC) associated with HGD[5]; however,
the recurrence rate of BE is 5% within a year[6-9]. This
indicates that even patients who underwent RFA require
closer endoscopic surveillance. As a complete radically
curable treatment, we performed entire circumference resection by endoscopic submucosal dissection (ESD) and
subsequent steroid treatment. The application and permeation with balloon dilatation were performed to prevent stenosis[10]. We report two cases of en bloc resection
of BE and BAC with ESD, in which the patients showed
a complete recovery of normal squamous epithelium
without recurrence.

SSBE. Moreover, narrow band imaging magnified endoscopy revealed irregular microvascular and microsurface
patterns, which prompted us to recommend ESD. The
patient underwent en bloc resection with ESD because he
chose to undergo excision of SSBE with ESD to prevent
BAC. For the resection line, the distal side was the border
of the palisade vessel and the adoral fold, and the proximal side was 10 mm proximal to the columnar epithelium. Circumferential resection was performed with ESD.
On days 5, 8, 12, 15 and 20 after ESD, steroid application
and permeation with balloon dilatation were performed
to prevent stenosis. We used triamcinolone acetonide (TA)
gel as the steroid application. The TA gel was made and
applied as follows: total of 10 mL TA (100 mg) was mixed
with 7.5 mL Endolubri jelly (Olympus Medical Systems,
Tokyo, Japan) to make 17.5 mL of gel. Beginning at the
distal side of the artificial ulcer, steroid gel was applied to
the ulcer floor while pulling the scope out spirally to the
proximal side of the ulcer, using a spraying tube to apply
the steroid gel precisely. Subsequently, 5 min of balloon
dilatation (12-15 mm in diameter) was performed immediately to allow the steroid gel to permeate into the artificial ulcer. Three months after ESD and steroid treatment,
squamous epithelium without stenosis was recovered at
the excision site. The site returned to normal stratified
squamous epithelium, which was confirmed by a biopsy
of the regenerating squamous epithelium after resection

CASE REPORT
Case 1
A 40-year-old man, whose mother died of BAC associated with BE, underwent screening with esophagogastroduodenoscopy and was diagnosed with circumferential
short segment BE (SSBE), which was the same condition
that caused his mother’s death (Figure 1A and C). We
could not detect severe dysplasia by biopsies before ESD.
However, the patient insisted upon radical resection of
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Figure 2 Barrett’s adenocarcinoma with high-grade dysplasia and severe stenosis. A: Barrett’s adenocarcinoma (white arrows) with high-grade dysplasia and
severe stenosis of the lower esophagus; B: On days 5, 8, 12, 15 and 20 after endoscopic submucosal dissection, steroid application and balloon dilatation were performed to prevent stenosis; C: The base of the artificial ulcer on day 12 after surgery. Regenerating squamous epithelium can be seen from the resection margins of
the proximal side indicated by the dotted arrows; D: On day 60, the base of the artificial ulcer is thoroughly covered with regenerating squamous epithelium (black arrows). No recurrence has been observed for 5 years.

intervals should be lengthened[8]. Others reported that
the incidence of BAC in patients with BE was 30 times
more frequent than in the general population[9]. Although
closed endoscopic random biopsy is recommended for
BE including HGD to detect BAC at an early stage, cancer detection is impossible unless BAC is at the site of
biopsy[10,11]. RFA is an established treatment for BE with
dysplasia. Although the short-term results of RFA have
been determined, there have been concerns about recurrence of BE after RFA. It is reported that for BE treated
by RFA, 56% were in complete remission after 24 mo.
However, 33% of these patients had disease recurrence
within the next 2 years[12,13], which is a very high recurrence rate. Therefore, we hypothesized that radical excision by ESD without recurrence and stenosis is best and
most complete radically curative treatment procedure for
BE with dysplasia, intestinal metaplasia and BAC. In Japan, ESD is recommend for Barrett’s esophageal cancer
after accurate diagnosis using narrow band imaging with
magnifying endoscopy because of its high curative rate.
However, the esophagus is a narrow organ and healing
of an artificial ulcer that occupies two thirds or more of
the circumference of the esophagus may result in the formation of a significant stricture. Recently, several studies
have demonstrated the effectiveness of local injection
or oral administration of steroids for preventing strictures[14,15]. We developed and reported a new method for
preventing post-ESD stricture by steroid application and

(Figure 1B and D). This patient received only a proton
pump inhibitor and has not relapsed for 4 years.
Case 2
A 65-year-old woman presented with a 20-year history of
dysphagia associated with reflux esophagitis. BAC with
HGD and severe stenosis of the lower esophagus was diagnosed (Figure 2A). The patient underwent ESD resection of BE and BAC and circumferential resection of the
site of the stenosis. After ESD, steroid application and
balloon dilatation were performed to prevent stenosis
(Figure 2B). BAC was excised and BE was replaced with
squamous epithelium (Figure 2C). The normal stratified squamous epithelium was observed at the excision
site 6 mo after ESD, which was confirmed by a biopsy
(Figure 2D). Narrow band imaging magnified endoscopy
also showed a normal intraepithelial papillary capillary
loop (IPCL type Ⅰ). The patient has had no recurrence
for 5 years. In addition, high-grade stenosis of the lower
esophagus almost disappeared.

DISCUSSION
The cancerization rate and therapy of BE are still controversial[6,7]. Some researchers have reported lower incidences of dysplasia and BAC among patients with nondysplasic BE, and most patients were cancer free after a
long-term follow-up. Therefore, endoscopic surveillance
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permeation with balloon dilatation[7]. The proximal side
of the lower esophageal sphincter has a lumen with a relatively high expansion ability, and is resectable circumferentially without stenosis by steroid application and permeation with balloon dilatation, even if BE with HGD
is subjected to circumferential resection with ESD. In the
ESD procedure, recurrence does not occur because the
procedure involves en bloc resection and the regenerating epithelium returns to normal squamous epithelium.
Thus, ESD seems to be effective in the treatment of BE
associated with HGD.
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Anticoagulation and delayed bowel resection in the
management of mesenteric venous thrombosis
Hyung-Kee Kim, Jae Min Chun, Seung Huh
bowel ischemia and was treated with anticoagulation
and delayed short-segment bowel resection. The decision between prompt surgical exploration or conservative treatment with anticoagulation in patients with suspected bowel ischemia is difficult and one of the main
purpose is the preservation of bowel. So, in equivocal
patients, anticoagulation for potentially reversible bowel
ischemia and delayed bowel resection for stricture if
developed could be an appropriate management technique to prevent or limit future bowel resection.
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Abstract
Acute mesenteric venous thrombosis is potentially lethal because it can result in mesenteric ischemia and,
ultimately, bowel infarction requiring surgical intervention. Systemic anticoagulation for the prevention of
thrombus propagation is a well-recognized treatment
modality and the current mainstay therapy for patients
with acute mesenteric venous thrombosis. However,
the decision between prompt surgical exploration vs
conservative treatment with anticoagulation is somewhat difficult in patients with suspected bowel ischemia. Here we describe a patient with acute mesenteric
venous thrombosis who presented with bowel ischemia
and was treated with anticoagulation and delayed
short-segment bowel resection.

INTRODUCTION
Acute mesenteric venous thrombosis (MVT) accounts for
5%-10% of acute mesenteric ischemia, although it is rare
in the absence of abdominal malignancy or liver cirrhosis[1,2]. Acute MVT is potentially lethal because it can result
in intestinal ischemia and, ultimately, intestinal infarction
requiring surgical intervention. Although intestinal gangrene resulting from mesenteric venous occlusion was first
reported by Elliot[3], it was only after the detailed publication of Warren et al[4] in 1935 that MVT became known as
a distinct clinical entity related to mesenteric ischemia.
Recent advances and widespread use of diagnostic
modalities, in particular computed tomography (CT),
have facilitated the early detection of MVT before laparotomy; systemic anticoagulation as early treatment for
MVT prevents thrombus propagation and has resulted
in a decrease in the reported mortality rate[5,6]. Nevertheless, the decision between laparotomy vs conservative
treatment with anticoagulation can be difficult in patients
with suspected bowel ischemia. Complicating matters, the

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Recently, we experienced a patient with acute
mesenteric venous thrombosis who presented with
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Figure 1 Abdominal computed tomography demonstrates an acute mesenteric venous thrombosis at the time of initial presentation. A: A thrombus (arrow)
and perivenous infiltration at the proximal superior mesenteric vein; B: extension into the portal vein; C: An abnormal fluid collection around the liver and spleen; D:
The affected small bowel (arrow head) with long-segment wall thickening and decreased enhancement.

border between ischemic bowel and viable bowel is often
diffuse when exploratory laparotomy is performed in the
acute stage. Because the viability of bowel is difficult to
determine, overly aggressive bowel resection may result
with consequent short bowel syndrome. We describe
herein a patient with acute MVT and bowel ischemia
who was treated with prompt anticoagulation and delayed
short-segment bowel resection.

tion, prothrombin G20210A mutation, activated protein
C resistance, anticardiolipin antibodies, antiphospholipid
antibodies, or lupus anticoagulant. CT demonstrated complete thrombosis of the superior mesenteric vein (SMV)
and partial thrombosis of the portal vein. An abnormal
intraperitoneal fluid collection was noted around the liver
and the pouch of Douglas, and the affected small bowel
had an edematous and thickened wall with decreased enhancement, suggesting bowel ischemia (Figure 1).
The initial treatment included intravenous fluid administration, prophylactic antibiotics, bowel rest, and nasogastric-tube bowel decompression, with close monitoring
for signs of bowel necrosis. Anticoagulation was started
at the time of diagnosis with low molecular weight heparin (Enoxaparin, 1 mg/kg subcutaneous injection twice
daily). The patient’s abdominal pain gradually decreased
over 1 wk of conservative management. With continuing parenteral nutrition and anticoagulation, his clinical
condition stabilized 18 d after the initiation of treatment
and he started oral intake with sips of water. He was able
to progress to some oral food intake, however intermittent abdominal discomfort and fullness occurred when
he tried to increase his oral intake further. At this point,
we were concerned about the possibility of bowel stricture and discussed with him the likely ultimate need for
surgical exploration. The patient strongly desired a longer
period of conservative management, so after 5 wk in the
hospital he was discharged on oral anticoagulation.
During the follow-up period, his INR was regulated
at the outpatient clinic within the optimal range of 2.0 to

CASE REPORT
A 25-year-old male was referred to our emergency department from an outside hospital after experiencing 3 d
of abdominal pain. The pain was gradually increasing in
intensity and was squeezing and continuous in nature; he
also noted blood-tinged stools. On abdominal examination, the patient complained of epigastric and left lowerquadrant tenderness to palpation, and the bowel sounds
were decreased. Laboratory evaluation showed leukocytosis with a left shift (white blood cell count, 14100/mm3;
segmented neutrophils, 94.5%). The erythrocyte sedimentation rate was 29.0 mm/h, the C-reactive protein level
was 18.61 mg/dL, the platelet count was 258000/mm3,
the hemoglobin level was 14.8 g/dL, the international
normalized ratio (INR) was 1.22, the activated partial
thromboplastin time was 39.6 s, and the D-dimer level was
increased to 1344 μg/dL (normal range, < 340 μg/dL).
Hypercoagulability testing, including protein S, protein
C, and antithrombin-Ⅲ, was within normal limits. None
of the following were detected: factor Ⅴ Leiden muta-
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A

Several genetic and acquired risk factors such as factor Ⅴ
Leiden mutation, prothrombin G20210A mutation, protein S deficiency, protein C deficiency, antithrombin-Ⅲ
deficiency, activated protein C resistance, and antiphospholipid syndrome have been reported to be associated
with MVT. In our case, we tried to find out risk factors
mentioned above, but we could not find any risk factors including a local inflammatory disease. The JAK-2
V617F mutation, which is associated with myeloproliferative disorder, has been recently reported to be associated
with splanchnic vein thrombosis in a number of series[7,8].
Therefore, determination of this mutation may contribute to the search for genetic determinant of MVT, and
further research will define the role and clinical significance of this mutation.
The management of acute MVT has changed over
recent decades, however there is no consensus on its
optimal management, especially in patients with bowel
ischemia. Currently, systemic anticoagulation for the prevention of thrombus propagation is a well-recognized
treatment modality and the mainstay of treatment in
patients with acute MVT. Abdu et al[5], in their literature
review involving 372 patients, reported that the addition
of anticoagulation to previous treatment modalities improves survival rates and reduces recurrence rates in patients with MVT. However, they still recommend prompt
surgical intervention. Since the 1990s, several studies
have reported the feasibility of non-operative management for acute MVT[2,9-11]. Brunaud et al[2] determined that
the morbidity, mortality, and survival rates are similar in
surgical and non-surgical groups, with a shorter length
of hospital stay in patients who avoid surgery. They also
reported non-transmural infarction in 83% of resected
specimens in the surgical group and concluded that the
non-operative approach, when indicated, could avoid the
resection of small bowel that is macroscopically infarcted
but potentially curable with anticoagulation.
There are 2 potential difficulties in the management
of patients with acute-stage MVT. The first is the decision between prompt surgical exploration or conservative treatment with anticoagulation, and the second is
the difficulty in confirming bowel viability if surgical
exploration is conducted. Most of the literature on the
subject considers surgical exploration to be indicated if
there are signs of peritoneal irritation at presentation.
However, Brunaud et al[2] discussed the finding that peritoneal signs may not strictly correlate with the severity
of bowel ischemia and suggested that new criteria, such
as bowel-wall thickness and bowel-wall enhancement on
the arterial phase of CT, need further evaluation. Our patient complained of abdominal pain and had tenderness
to palpation, with the CT findings of an abnormal fluid
collection and edematous bowel with wall thickening.
However, conservative management with bowel rest and
anticoagulation did not lead to transmural infarction of
the affected bowel (bowel gangrene or perforation). We
agree that further research into alternate criteria for surgical exploration, perhaps specific CT findings, is necessary

B

Figure 2 Abdominal computed tomography at second admission. A: Dilated proximal jejunal loop (arrow heads) and resolution of thrombus in the main
portal vein (arrow); B: Remnant thrombus in superior mesenteric vein (arrow).

Figure 3 Intraoperative findings: sequelae of the mesenteric venous
thrombosis. A dilated proximal jejunum (arrow) and short-segment stricture
(arrow head) are noted.

3.0. Unfortunately, he returned to our emergency department 5 wk after discharge with abdominal pain, distension, and vomiting. A small bowel ileus was detected on
plain abdominal radiography, and CT showed dilation
of the proximal jejunal loop. The thrombus of the main
portal vein had resolved, and the SMV demonstrated a
remnant thrombus with obliteration; mesenteric congestion with development of collateral circulation was also
present (Figure 2). We suspected bowel stricture due to
the previous MVT with bowel ischemia and his complaint
of abdominal distension, along with a weight loss of 8 kg
over 2 mo. He received bowel decompression through a
nasogastric tube and underwent scheduled laparotomy 2
d after the second admission. At surgery, a short-segment
stricture of the distal upper jejunum with proximal dilatation was noted; the bowel color was normal (Figure 3). We
performed segmental resection of 6 cm of the small bowel and a functional side-to-side anastomosis with staplers.
The patient’s postoperative course was uneventful and
he was discharged 1 wk after surgery. He receives regular
follow-up at the outpatient clinic and has been taking oral
anticoagulation, without a recurrence, for 2 years.

DISCUSSION
Currently, MVT is recognized as a multifactorial disorder
predisposed by some genetic and acquired risk factors.
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to improve management in these patients.
Limited areas of infarcted bowel can be surgically
resected and anastomosed without significant morbidity,
however when extensive ischemia is present, surgeons
should try to conserve as much bowel as possible. Unfortunately, the border between ischemic bowel and viable
bowel is often diffuse, making viability difficult to determine. Bowel viability is typically assessed using Doppler examination and the clinician’s judgment; when the
diagnosis is in doubt, a second-look operation is usually
planned and performed[12,13]. Currently, numerous other
techniques for assessing intestinal viability are available[14],
however there is no consensus regarding their clinical
usefulness. Further studies are needed to determine the
value of various methods in the diagnosis of MVT and
to standardize these methods.
After patients recover from the acute stage of MVT,
the development of a small bowel stricture is among the
possible complications during the chronic stage[15,16]. Arguably, conservative management with anticoagulation
requires a more prolonged treatment period and increases
patient discomfort due to the diet restrictions and need
for hospitalization. Therefore, in patients with limited
acute-stage bowel involvement on CT, early surgical exploration could be a more appropriate treatment, eliminating
the above-mentioned shortcomings of conservative treatment. Nevertheless, the more important consideration
in these patients is the possibility of recurrence. Though
the reported MVT recurrence rate seems to be low while
patients are receiving anticoagulation[17], recurrence is still
possible, and its surgical treatment may lead to catastrophic sequelae such as short bowel syndrome.
In summary, surgical exploration in acute MVT is appropriate to be limited to the patients with definite signs
of bowel infarction; in equivocal patients, anticoagulation for potentially reversible bowel ischemia could be an
appropriate management technique to prevent or limit
future bowel resection. Of course, patients undergoing
conservative management need to be closely observed
for evidence of clinical deterioration.

4
5
6

7

8

9

10

11

12
13

14

15

REFERENCES
1

2

3

Rhee RY, Gloviczki P, Mendonca CT, Petterson TM, Serry
RD, Sarr MG, Johnson CM, Bower TC, Hallett JW, Cherry
KJ. Mesenteric venous thrombosis: still a lethal disease in
the 1990s. J Vasc Surg 1994; 20: 688-697 [PMID: 7966803 DOI:
10.1016/S0741-5214(94)70155-5]
Brunaud L, Antunes L, Collinet-Adler S, Marchal F, Ayav A,
Bresler L, Boissel P. Acute mesenteric venous thrombosis:
case for nonoperative management. J Vasc Surg 2001; 34:
673-679 [PMID: 11668323 DOI: 10.1067/mva.2001.117331]
Elliot JW. II. The Operative Relief of Gangrene of Intestine
Due to Occlusion of the Mesenteric Vessels. Ann Surg 1895;

16

17

21: 9-23 [PMID: 17860129 DOI: 10.1097/00000658-189521060
-00002]
Warren S, Eberhardt TP. Mesenteric venous thrombosis.
Surg Gynecol Obstet 1935; 61: 102-120
Abdu RA, Zakhour BJ, Dallis DJ. Mesenteric venous thrombosis--1911 to 1984. Surgery 1987; 101: 383-388 [PMID:
3563882]
Condat B, Pessione F, Helene Denninger M, Hillaire S, Valla
D. Recent portal or mesenteric venous thrombosis: increased
recognition and frequent recanalization on anticoagulant
therapy. Hepatology 2000; 32: 466-470 [PMID: 10960436 DOI:
10.1053/jhep.2000.16597]
Colaizzo D, Amitrano L, Tiscia GL, Scenna G, Grandone E,
Guardascione MA, Brancaccio V, Margaglione M. The JAK2
V617F mutation frequently occurs in patients with portal
and mesenteric venous thrombosis. J Thromb Haemost 2007; 5:
55-61 [PMID: 17059429 DOI: 10.1111/j.1538-7836.2006.02277.x]
Riva N, Donadini MP, Dentali F, Squizzato A, Ageno W.
Clinical approach to splanchnic vein thrombosis: risk factors
and treatment. Thromb Res 2012; 130 Suppl 1: S1-S3 [PMID:
23026649 DOI: 10.1016/j.thromres.2012.08.259]
Zhang J, Duan ZQ, Song QB, Luo YW, Xin SJ, Zhang Q.
Acute mesenteric venous thrombosis: a better outcome
achieved through improved imaging techniques and a
changed policy of clinical management. Eur J Vasc Endovasc
Surg 2004; 28: 329-334 [PMID: 15288639 DOI: 10.1016/
j.ejvs.2004.06.001]
Cenedese A, Monneuse O, Gruner L, Tissot E, Mennesson
N, Barth X. Initial management of extensive mesenteric venous thrombosis: retrospective study of nine cases. World
J Surg 2009; 33: 2203-2208 [PMID: 19672653 DOI: 10.1007/
s00268-009-0168-2]
Alvi AR, Khan S, Niazi SK, Ghulam M, Bibi S. Acute mesenteric venous thrombosis: improved outcome with early diagnosis and prompt anticoagulation therapy. Int J Surg 2009;
7: 210-213 [PMID: 19332155 DOI: 10.1016/j.ijsu.2009.03.002]
Rhee RY, Gloviczki P. Mesenteric venous thrombosis.
Surg Clin North Am 1997; 77: 327-338 [PMID: 9146716 DOI:
10.1016/S0039-6109(05)70552-1]
Hedayati N, Riha GM, Kougias P, Huynh TT, Cheng C,
Bechara C, Bismuth J, Dardik A, Lin PH. Prognostic factors
and treatment outcome in mesenteric vein thrombosis. Vasc
Endovascular Surg 2008; 42: 217-224 [PMID: 18332399 DOI:
10.1177/1538574407312653]
Urbanavičius L, Pattyn P, de Putte DV, Venskutonis D.
How to assess intestinal viability during surgery: A review
of techniques. World J Gastrointest Surg 2011; 3: 59-69 [PMID:
21666808 DOI: 10.4240/wjgs.v3.i5.59]
Lin HY, Ho CM, Lai HS, Lee PH. Management of acute
portomesenteric venous thrombosis induced by protein S
deficiency: report of a case. Surg Today 2012; 42: 1014-1018
[PMID: 22484987 DOI: 10.1007/s00595-012-0176-y]
Joh JH, Kim DI. Mesenteric and portal vein thrombosis:
treated with early initiation of anticoagulation. Eur J Vasc
Endovasc Surg 2005; 29: 204-208 [PMID: 15649730 DOI:
10.1016/j.ejvs.2004.10.005]
Dentali F, Ageno W, Witt D, Malato A, Clark N, Garcia D,
McCool K, Siragusa S, Dyke S, Crowther M. Natural history
of mesenteric venous thrombosis in patients treated with
vitamin K antagonists: a multi-centre, retrospective cohort
study. Thromb Haemost 2009; 102: 501-504 [PMID: 19718470
DOI: 10.1160/TH08-12-0842]
P- Reviewers Lazo-Langner A, Mohammed A, Wani IA
S- Editor Wen LL L- Editor A E- Editor Ma S

WCCR|www.wjgnet.com

784

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Mucocele of the appendix due to endometriosis: A rare case
report
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Yoshito Uenoyama, Yasunori Deguchi, Kazuo Ono, Tsutomu Chiba
formed. Multiple cystic lesions were observed around
the appendix. The cystic lesions contained mucus. Histopathological examination was consistent with a mucocele of the appendix due to endometriosis. The postoperative course was uneventful. We present the first
review of the literature to clarify the clinical features.
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Core tip: We report an extremely rare case of mucocele
of the appendix due to endometriosis. Although it is
uncommon, preoperative diagnosis of the mucocele is
important; however, diagnosis is difficult using imaging
modalities. We report a more accurate diagnostic possibility using preoperative imaging modalities, such as
colonoscopy, ultrasonography, computed tomography,
and magnetic resonance imaging. Furthermore, this
report is important because it is the first review of the
literature for mucocele of the appendix due to endometriosis.
Original sources: Tsuda M, Yamashita Y, Azuma S, Akamatsu
T, Seta T, Urai S, Uenoyama Y, Deguchi Y, Ono K, Chiba T. Mucocele of the appendix due to endometriosis: A rare case report.
World J Gastroenterol 2013; 19(30): 5021-5024 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v19/i30/5021.htm
DOI: http://dx.doi.org/10.3748/wjg.v19.i30.5021

Abstract
Mucocele of the appendix due to endometriosis is extremely rare, and there are only 10 previously reported
cases in the English literature. We report a case of
mucocele of the appendix due to endometriosis and
provide the first review of the literature. A 43-year-old
woman was admitted to the hospital because of recurrent right lower abdominal pain during her menstrual
periods. Colonoscopy revealed submucosal tumorlike elevations of the appendiceal orifice. Computed
tomography and magnetic resonance imaging of the
abdomen suggested cystic lesions near the appendix.
Consequently, mucocele of the appendix was suspected
preoperatively. An open ileocecal resection was per-
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INTRODUCTION
Mucocele of the appendix is an uncommon disease. It is
observed in 0.2%-0.3% of appendectomies and 8%-10%
of appendiceal tumors[1]. According to the modern classification[2,3], mucocele of the appendix includes four histological groups: simple mucocele, mucosal hyperplasia, mu-
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Figure 1 Preoperative image of the mucocele. A: Computed tomography (CT) (axial image); a tumor was detected (arrows); B: CT (coronal image); a tumor was
detected (arrows); C: Colonoscopy; submucosal tumor-like elevations of the appendiceal orifice; D: Magnetic resonance imaging (MRI) (T1-WI, axial image); E: MRI
(T2-WI, coronal image).

cinous cystadenoma, and mucinous cystadenocarcinoma.
Simple mucocele is caused by mucus distention secondary
to an obstruction of the appendix due to fecaliths, postinflammatory scarring, or rarely, endometriosis. There are
only 10 previously reported cases of mucocele of the appendix due to endometriosis in the English literature[4-12].
We present a rare case of mucocele of the appendix due
to endometriosis and a review of the literature.

cal resection was performed. Multiple cystic lesions were
observed around the appendix. The contents of the cystic
lesions consisted of mucus (Figure 2). Histopathological
examination indicated that the cysts were a simple type of
mucocele and that endometriosis and smooth muscle hypertrophy were present in the muscle layer of the appendix
around the mucocele (Figure 3). Consequently, we reached
a diagnosis that the mucocele of the appendix was due to
endometriosis. The postoperative course was uneventful.

CASE REPORT

DISCUSSION

A 43-year-old woman was admitted to the hospital because of recurrent right lower abdominal pain during her
menstrual periods. On physical examination, she presented
with mild right lower abdominal tenderness without rigidity. Her blood and urine tests were normal. Abdominal
computed tomography (CT) revealed low-density lesions
near the appendix. Colonoscopy revealed submucosal
tumor-like elevations of the appendiceal orifice. A biopsy
was performed and result was negative. Subsequent magnetic resonance imaging (MRI) revealed hyperintensity
on T2-weighted imaging (WI) (Figure 1). Consequently,
mucocele of the appendix was diagnosed preoperatively.
Her recurrent right lower abdominal pain during menstrual
periods suggested the involvement of endometriosis. Our
patient was offered open surgical resection because malignancy could not be ruled out. During surgery, several
cystic lesions were observed around the appendix. Features
of endometriosis were not observed in the pelvis, the
uterus, or the rest of the abdominal cavity. An open ileoce-
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A mucocele of the appendix is a rare lesion. It occurs
in 0.2%-0.3% of all appendectomies performed and
8%-10% of all resected appendiceal tumors[1]. Endometriosis of the appendix is also a rare lesion, and is
observed in 0.054%-0.8% of all appendectomies performed[13-15]. Finally, mucocele of the appendix due to
endometriosis is extremely rare.
According to the modern classification[2,3], mucocele
of the appendix includes four histological groups: simple
mucocele, mucosal hyperplasia, mucinous cystadenoma,
and mucinous cystadenocarcinoma. A simple mucocele
is characterized by degenerative epithelial changes due to
obstruction and distention of the appendix. This type represents 20%-30% of cases. A simple mucocele is caused
by mucus distention secondary to an obstruction of the
appendix due to fecaliths, post-inflammatory scarring, or
rarely, endometriosis. Mucosal hyperplasia is similar to a
hyperplastic colon polyp histologically. This type represents
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Figure 2 Macroscopic appearance of the resected specimen. A: Resected specimen contained thin-walled cystic masses; B: Cystic masses contained yellow mucin. Endometriosis was observed around the cyst (circle).
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Figure 3 Pathological findings and immunohistochemical staining. A: Appendiceal mucosa was observed on the cyst wall; B: Estrogen receptor; C, D: Obstructive
lesion of the appendiceal lumen. Endometriosis and smooth muscle hypertrophy were observed in the muscle layer (hematoxylin/eosin staining, C: × 20; D: × 100).

20%-30% of cases. Mucinous cystadenoma is a neoplasm
that presents with a tubular or papillary pattern, with mucus production and adenomatous epithelium. This type
represents 30%-50% of cases. Mucinous cystadenocarcinoma differs from cystadenoma because glandular and
stromal invasion is involved. Previously, it was believed that
only mucinous cystadenocarcinoma could cause pseudomyxoma peritonei (PMP), but it has recently been reported
that other types of mucocele can cause PMP. Ruiz-Tovar
et al[3] presented a case of simple mucocele that was apparently not perforated and developed PMP.
Consequently, the preoperative diagnosis of mucocele
of the appendix is crucial. Colonoscopy, ultrasonography
(USG), CT and MRI are used for diagnosis. On colonos-
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copy, the appearance of the appendiceal orifice at the
center of the mound has been called the “volcano sign”.
USG can be used to differentiate between acute appendicitis and mucocele. Dilatation of the appendiceal lumen
to ≥ 15 mm suggests mucocele with 83% sensitivity and
92% specificity. CT offers better specificity in establishing
a diagnosis of mucocele. The typical features are cystic
masses that are well circumscribed with low attenuation.
Wall calcifications are observed in 50% of cases, and they
strongly suggest mucocele. In addition, enhancing nodules in the mucocele wall suggest cystadenocarcinoma.
MRI is also useful in establishing a diagnosis of mucocele. On MRI, mucocele appears as a cystic mass with
low to intermediate signal intensity on T1-WI and high

787

February 8, 2014|First Edition|

Tsuda M et al . Appendix mucocele due to endometriosis

signal intensity on T2-WI. These findings can be attributed to the high protein content of a mucocele[16]. In our
case, the CT, MRI and colonoscopy imaging results were
compatible with these findings.
When mucocele of the appendix is diagnosed preoperatively, open surgery is favored over laparoscopy to prevent rupture of the mucocele, which may induce PMP.
If mucocele is detected during a laparoscopic procedure,
the patient must undergo conversion to open surgery.
Appendiceal endometriosis is diagnosed pathologically.
Glandular tissue, endometrial stroma, and hemorrhage are
typically assessed in patients who present with endometriosis[17]. Approximately half of the cases of endometriosis
of the appendix involve the body and half involve the tip
of the appendix. Muscular and seromuscular involvement
occurs in two-thirds of patients, and the serosal surface is
involved in one-third of patients. The mucosa is not involved and the submucosa is involved in one-third of patients. There was no relationship between the location of
the endometriotic foci and the symptoms of our patient,
who had endometriosis with muscular involvement.
Hapke et al[5] noted that the progression of mucocele
of the appendix due to endometriosis consists of the following steps. Endometriosis results in smooth muscle
hypertrophy of the appendix, including the muscularis mucosa, with obstruction of some of the gland crypts. These
obstructions lead to local increased mucin production from
multiple small cysts. Ultimately, several of these small cysts
coalesce, resulting in a single layer cyst that can be dissected
through the submucosa proximally. In our case, multiple
small cysts were observed surrounding the appendix. These
findings confirm the proposal of Hapke et al[5].
There are only 10 previously reported cases of a similar condition in the English literature[4-12]. We reviewed
these reported cases and the present case. The mean age
at presentation was 34 years (22-56 years). The patients
presented various symptoms: four had recurrent abdominal pain during menstrual periods; three had chronic
pelvic pain; two had acute abdominal pain with vomiting;
one had increasing menorrhagia (she had complicated
uterine myomas); and another had no symptoms. Preoperative diagnosis of mucocele was made in five cases;
diagnostic laparoscopy was performed in five cases; and
in one case, it was found by chance during surgery. Open
surgery was performed in six cases, and two experienced
rupture during surgery. The mean tumor size was 2.5 cm
(1.3-5.5 cm). Nine cases had a single cyst, and two had
multiple cysts. One case was complicated with intussusception and another with ureteric obstruction.
In summary, we report a rare case of mucocele of
the appendix due to endometriosis and provide the first
review of the literature.
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Core tip: This is a case report of idiopathic chronic ulcerative enteritis (ICUE) with perforation and recurrent
bleeding. Complete clinical material of the patient is
presented in this case report. We also provide several
images, including colonoscopy, radiography, computed
tomography, and pathology. All of this material reflected the clinical characteristics of ICUE. When patients
present with multiple, nonspecific, small intestinal ulcers without a defined etiology, a diagnosis of ICUE
should be considered. This case report will help diagnose and treat patients with similar clinical symptoms.

Abstract
Idiopathic chronic ulcerative enteritis (ICUE) is a distinct entity without a defined etiology and is rarely seen
in the clinic. Patients with ICUE mainly present with insidious abdominal symptoms such as chronic abdominal
pain and intermittent gastrointestinal hemorrhage and
symptoms of malnourishment in the early stages of the
disease. ICUE is always difficult to diagnose. However,
as the disease progresses, patients have a variety of
acute abdominal complications such as hemorrhage,
perforation, or ileus. Surgical intervention is always
needed, and the condition can recur and require repeat
laparotomy. When diffuse ulceration of the small bowel
is present in the absence of recognizable causes, it is
classified as nonspecific or idiopathic. The histological
examination always demonstrates an acute, chronic inflammatory infiltration without giant cells, granulomas,
or villous atrophy. The etiology of ICUE has not been
identified, and its pathogenesis is poorly understood;
therefore, radical surgical resection is considered the
best available treatment. Here, we report a case of
ICUE characterized by nonspecific, multiple, small intestinal ulcers resulting in perforation and recurrent
bleeding. The differential diagnosis and the treatment
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INTRODUCTION
Idiopathic chronic ulcerative enteritis (ICUE) is uncommon. It was first described by Nyman in 1949 as a kind
of ulcerous jejunoileitis[1]. Since then, numerous descriptive terms have been used, including ulcerative jejunitis[2],
chronic ulcerative jejunoileitis[3], nongranulomatous ulcerative jejunoileitis[4], and chronic nonspecific ulcerative duodenojejunoileitis[5]. These terms all attempt to describe
a type of small bowel ulcerative disorder in the absence
of a recognizable cause. Patients with ICUE present with
hemorrhage, perforation, or obstruction and often need
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emergency surgical intervention. The pathogenesis of
ICUE is not clear, and it is associated with a high mortality rate[6], therefore, surgical treatment remains a major
challenge in clinical practice. Thus far, radical surgical
resection is considered the best available treatment[7].
Here, we report a rare case of ICUE characterized by
nonspecific, multiple, small intestinal ulcers resulting in
perforation and recurrent bleeding, and discuss the differential diagnostic considerations and treatment.

CASE REPORT
A 78-year-old man was admitted to the hospital with
intermittent dull pain in the upper quadrant of his abdomen of > 2 mo duration. The pain occurred irregularly
and had no obvious relationship with meals. He reported
experiencing nausea, vomiting, heartburn, diarrhea, melena, anorexia, fatigue, and weight loss of 12.5 kg. No
hematemesis, hematochezia, tenesmus, or stools with
mucus or pus were reported. The patient had a history
of intestinal resection after trauma 10 years before. His
mother had died of bladder cancer. Gastroscopy showed
reflux esophagitis, duodenitis, and superficial gastritis
throughout the stomach. No abnormality was noted on
colonoscopy. On admission, his temperature (37  ℃) and
pulse (78 beats/min and regular) were normal. However,
his blood pressure was a little lower than average (90/45
mmHg). Physical examination revealed tenderness in the
right upper quadrant of the abdomen, without rebound
tenderness or guarding. The bowel sounds were normal.
Several enlarged lymph nodes could be palpated bilaterally in the neck and axilla. The lymph nodes were hard,
stationary, and painless.
After admission, the patient had intermittent diarrhea,
recurrent subxiphoid pain, abdominal distension, and
anorexia. Screening for markers of viral hepatitis (A-E),
cytomegalovirus, Epstein-Barr virus, herpes simplex virus, and varicella zoster virus was negative. Stool cultures
for the pathogens Shigella, Salmonella, Vibrio cholerae, Mycobacterium tuberculosis and Clostridium difficile (C. difficile), and
C. difficile toxin A were negative. Stool culture was positive for intestinal Escherichia coli and enterococci, which
accounted for 90% and 10% of normal intestinal flora,
respectively. Multiple ulcers with a segmented pattern
were noted in the terminal ileum on review of the colonoscopy (Figure 1). From the transverse to the sigmoid
colon, the mucosa was rough and had erosive patches.
The histopathology of biopsy specimens demonstrated
acute and chronic nonspecific inflammation in the mucosa and submucosa, with a large quantity of plasma cell
infiltration in the wall of the ileum, forming focal erosion
and ulcers. The vasculature of the lamina propria was dilated and edematous. Radiographs of the whole digestive
tract showed thickening of the terminal ileum mucosa,
and peristalsis was poor (Figure 2), but the emptying
function was normal. Abdominal computed tomography
(CT) showed mild intestinal dilatation and wall thickening
in the terminal ileum, and moderate ascites in the ab-
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Figure 1 Colonoscopy demonstrated multiple ulcers with a segmented
pattern in the terminal ileum.

10

Figure 2 Radiography of the whole digestive tract showed that the terminal ileal mucosa was thickened and peristalsis was poor.

dominal cavity (Figure 3). The mesenteric vasculature was
normal, and the mesenteric lymph nodes were considered
to have reactive hyperplasia. The proton pump inhibitor
omeprazole was given to suppress acid production and
protect the gastric mucosa, alleviating symptoms caused
by the gastrointestinal tract ulceration. Meanwhile, the
patient was given nutritional support to improve his nutritional status, probiotics to regulate intestinal flora, and
an infusion of albumin combined with diuretic therapy
to relieve edema. One month later, hemafecia occurred
and worsened. Moreover, the patient’s general condition
worsened, with anemia and hypoalbuminemia. On day
36 of hospitalization, his intermittent transient abdominal pain suddenly worsened. Symptoms of peritoneal
irritation and severe distention of the entire abdomen
emerged, with a rapid pulse and low blood pressure. The
patient was diagnosed with diffuse peritonitis and septic
shock. Emergency laparotomy and intraoperative endoscopy revealed multiple bleeding ulcers scattered in the
ileum and perforation at the side of mesenteric margin.
About 120 cm of the ileum had multiple bleeding ulcers,
and the ulcerative perforation was resected. Although
it had some superficial ulcers, the preserved proximal
small intestine was not bleeding. Management was aimed
at avoiding postoperative short bowel syndrome. The
edematous small intestinal wall and poor nutritional sta-
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Figure 3 Abdominal computed tomography showed mild intestinal dilatation and wall thickening in the terminal ileum (marked with black arrow),
and moderate ascites in the abdominal cavity. A: Horizontal slice; B: Coronal
slice.

Figure 5 Histological examination. A: Glands of the small intestinal mucosa
were necrotic and exfoliated, with intestinal villous atrophy and ulcer formation
[hematoxylin and eosin (HE) stain, × 40]; B: Extensive small lymphocytes and
plasma cell infiltration in the lamina propria, submucosa, and serosa of the terminal ileum (HE stain, × 100).

5A). The examination also showed chronic inflammatory
infiltration, with extensive small lymphocytes and plasma
cells in the lamina propria, submucosa, and serosa (Figure
5B). The mesenteric lymph nodes had histiocytes, which
contained lymphocytes and plasma cells in the dilated
sinuses. Phagocytosis similar to that of Rosai-Dorfman
disease was noted. After surgery, the patient’s vital signs
were normal. However, on day 4, a large amount of
bloody fluid began to leak from the ileal stoma. A blood
transfusion and intravenous infusion did not alleviate
symptoms of hemorrhagic shock. Bedside enteroscopy
through the stoma showed multiple intestinal hemorrhages. Old and new ulcers were bleeding along 30 cm of the
proximal intestine. Iced saline with norepinephrine and
thrombin were used alternatively to irrigate the surface of
the ulcers under enteroscopic guidance. The hemorrhage
of the intestinal ulcers was controlled, but it recurred a
few days later. Conservative treatment was continued.
The patient’s general condition gradually deteriorated
due to recurrent bleeding. Ultimately, the patient died of
pneumonia and respiratory functional failure.

Figure 4 Multiple intestinal ulcers in the longitudinal section of the resected terminal ileum.

tus could have led to anastomotic leakage, therefore, a
proximal and distal ileum double-lumen enterostomy was
performed in the right lower quadrant of the abdomen.
Gross pathological examination was performed after the intestinal specimen was cut longitudinally. The
intestinal ulcers were round or oval with a diameter of
0.3-1.5 cm. In some ulcers, the long axis was parallel
to the intestinal long axis (Figure 4). A perforated ulcer
could be seen at the side of the mesenteric margin. The
mesentery was thick and edematous, with enlarged mesenteric lymph nodes. Postoperative histological examination demonstrated partial intestinal villous atrophy and
multiple nonspecific ulcers in the terminal ileum (Figure
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DISCUSSION
A variety of clinical conditions can lead to small intestinal
ulcerations. Common causes include ischemia, trauma,
nutritional disturbance, immune disorders, infection,
drugs, and hormones. However, these causes can be eas-
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ily excluded through medical history and laboratory test
results. Therefore, most patients with small bowel ulcers
have recognizable pathology. After a wide differential diagnosis, only those without an underlying disorder can be
diagnosed as having ICUE.
The symptoms of small intestinal ulcers are nonspecific and insidious in the early stages. Patients with small
intestinal ulcers usually present with chronic abdominal
pain, diarrhea, a positive fecal occult blood test, intermittent hemafecia or melena, and a variety of types of
malnutrition, including iron deficiency anemia, hypoalbuminemia, and weight loss. The diagnosis is often delayed
or overlooked because the small intestine is the part of
the alimentary canal most remote from both the mouth
and the anus. Consequently, it is the most difficult to investigate. Patients typically experience exacerbations and
complications such as intestinal hemorrhage, perforation,
or obstruction, which always require emergency surgical
intervention. With development of medical techniques
such as gastrointestinal radiography, double-balloon
enteroscopy[8], and capsule endoscopy[9], small intestinal
ulcers can be diagnosed more accurately before surgery.
The patient complained chiefly of chronic abdominal
pain for 2 mo, with many nonspecific gastrointestinal
symptoms and increasing malnutrition. Later, symptoms of small intestinal ulcer bleeding and perforation
emerged. We ruled out infective, ischemic, and tumorrelated diseases. According to the laboratory results, we
first excluded bacterial infection. With no history of atherosclerosis, hyperlipidemia, congestive heart failure, or
arrhythmia, combined with normal findings on enhanced
CT and ultrasonography of mesenteric vessels, we also
ruled out mesenteric ischemia. Although the superficial
and abdominal lymph nodes were enlarged, we obtained
biopsy specimens from multiple sites during endoscopy
and bone marrow biopsy and conducted a marrow chromosome examination to rule out lymphoma.
We needed to differentiate ICUE from diseases such
as Crohn’s disease, Behcet’s disease, nonsteroidal anti-inflammatory drug (NSAID)-induced enteropathy, and cryptogenic multifocal ulcerous stenosing enteritis (CMUSE)
because they also may cause multiple small intestinal ulcers.
During surgery, we found that the multiple intestinal
ulcers mainly diffused in the terminal ileum. The ulcers
were sharply demarcated with a round or oval shape, and
the intervening mucosa was normal. The diameter of the
ulcers ranged from 0.3 to 1.5 cm, with varying depths.
The superficial ulcers were limited to mucosa or submucosa, while the deep ones can reach the serosa and even
form a transmural perforation. The lesions were different
from those seen in Crohn’s disease, which are generally
longitudinal, with a cobblestone appearance and fistulas.
ICUE can also be differentiated to the intestinal involvement of Behcet’s disease. In Behcet’s disease, ulcers
are usually found from terminal ileum to the cecum, with
transmural inflammation extending to the serous membrane and crater-shaped ulcer margins. In addition, Behcet’s disease usually has a triad of symptoms consisting
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of aphthous stomatitis, genital ulcers, and ocular symptoms, which this patient did not have.
Since 1960, it has been recognized that NSAIDs can
cause small intestinal ulcers. The macroscopic lesions of
NSAID-induced enteropathy are characterized by multiple circumferential ulcers with severe concentric stenosis, referred to as “diaphragm disease”[10]. The different
pathological characteristics in the patient and no history
of NSAID use excluded NSAID-induced enteropathy.
CMUSE also can cause nonspecific multiple intestinal
ulcers. Perlemuter et al[11] summarized the clinicopathological features of CMUSE as unexplained small intestinal strictures, superficial ulceration of the mucosa and
submucosa, no biological signs of systemic inflammatory
reaction, a chronic or recurrent clinical course even after
surgery, and a positive response to use of corticosteroids.
For our patient, the syndrome was characterized by recurrent intestinal bleeding and perforation, ulcers that were
not limited to the submucosa, and no ulcerative stenosis
or obstruction. Therefore, we excluded the diagnosis of
CMUSE.
The etiology of ICUE is unknown, and symptoms
of the disease are nonspecific and insidious. In the early
stages, patients usually present with chronic abdominal pain and symptoms of malabsorption that do not
respond to conservative treatments such as a glutenfree diet or adrenocorticosteroids. The clinical course
could be severe and rapidly fatal due to complications
such as hemorrhage, perforation, sepsis, and cachexia[12].
Surgical treatment is always required, after which the
condition may recur and require repeat laparotomy. In
many reports, ICUE was diagnosed after several operations and exclusion of other underlying disorders. The
diagnosis was confirmed by histological features characterized by the diffuse nongranulomatous ulcerations
called multiple nonspecific small intestinal ulcers. Some
patients survive after radical, aggressive surgical resection[7]. In the present case, considering the advanced age
and poor nutritional status of the patient and the risk of
short bowel syndrome, part of the affected segment was
preserved. Nevertheless, the conserved superficial ulcers
deteriorated, and multiple new ulcers emerged; both were
bleeding after surgery. Corticosteroid therapy is not effective in ICUE[13], and it is never used in patients with
gastrointestinal hemorrhage, therefore, we avoided corticosteroid therapy. The ulcers were deep and transmural,
thus, we believed that multiple intestinal perforations
would emerge as the disease progressed. Postoperative
aggravation of the ulcerative injury in the small intestine
precluded reoperation and led to patient’s debility and
death.
In conclusion, early diagnosis and treatment are important in ICUE. Radical surgical resection is considered
the best available treatment for patients presenting with
abdominal ulcerative complications such as hemorrhage,
perforation, and obstruction, although the true etiology
of ICUE is unknown. When patients present with multiple, nonspecific, small intestinal ulcers in the absence
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of well-documented causes, a diagnosis of ICUE should
be considered. However, patients of advanced age with
compromised nutritional status and severe complications
cannot undergo aggressive surgery. In these patients, the
prognosis is usually guarded.
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Core tip: This case series emphasizes the role of
capsule endoscopy in active obscure gastrointestinal
bleeding, even in hemodynamically unstable patients,
because it is able to identify the site of bleeding and
to guide therapeutic procedures. Emergency capsule
endoscopy reduces the number of diagnostic enteroscopies in Dieulafoy’s-like lesions of the small bowel and
colon.
Original sources: Ciobanu L, Pascu O, Diaconu B, Matei D,
Pojoga C, Tanţău M. Bleeding Dieulafoy’s-like lesions of the gut
identified by capsule endoscopy. World J Gastroenterol 2013;
19(29): 4823-4826 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i29/4823.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i29.4823

Abstract
Dieulafoy’s-like lesions (DLs-like) represent a cause of
obscure gastrointestinal bleeding, enteroscopy being
the main diagnostic and therapeutic procedure. Frequently, more than one enteroscopy is needed to identify the bleeding vessel. In our practice, video capsule
endoscopy (VCE) identified and guided therapy in four
cases of DLs-like; three of them were localized on the
small bowel. We report, for the first time, a diagnosis
of colonic DL-like performed by colon capsule endoscopy. Two patients presented with severe cardiovascular disorders, being hemodynamically unstable during
VCE examination. Based on the VCE findings, only one
invasive therapeutic procedure per patient was necessary to achieve hemostasis. VCE and enteroscopy may
be regarded as complementary procedures in patients
with gut DLs-like.

INTRODUCTION
Dieulafoy’s lesion (DL) is characterized by a small mucosal erosion involving an unusually large submucosal
artery in an otherwise normal mucosa[1]. Even a predilection for proximal stomach was considered previously; no
region of the gut is immune[1-3]. Characteristic histological
lesions consist of a normal artery with an abnormally
large diameter, maintaining a constant width of 1-3 mm,
that runs a tortuous course within the submucosa and
protrudes through a small mucosal defect, varying from 2
to 5 mm, which fibrinoid necrosis at its base[4]. The term
DL-like is used to describe bleeding when angiographic,
endoscopic ultrasound or pathological data are unavailable, the diagnosis being based on clinical and endoscopic
features[4]. DLs are responsible for 3.5% of mid gastrointestinal bleeding[2]. The diagnosis is challenging, not only
because of the small size of the lesion and the normal
surrounding mucosa, but also because of the intermittent
nature of bleeding; frequently more than one enteroscopic procedure being required for small bowel DLs-like.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Case 3
A 68-year-old female presented two severe episodes of
melena and hematochezia with hemorrhagic shock in
the last five months. She was not using NSAIDs and no
other symptoms were present. She was investigated with
upper and lower gastrointestinal endoscopies on the first
episode without an identifiable source of bleeding. On
the second episode of bleeding, another gastroscopy
did not find any bleeding source, and she was referred
for capsule endoscopy. After a standard preparation we
used a colon capsule endoscopy to examine the entire
gut mucosa. Capsule endoscopy found fresh blood only
in the colon with a mucosal break (Figure 1C). Colonoscopy was performed the same night: a bleeding vessel
was found on the transverse colon and hemoclips were
placed. The patient was released from hospital five days
later in good clinical condition. She did not experience
other episodes of gastrointestinal bleeding during a 2
years follow up period.

In recent years, the extensive use of video capsule
endoscopy (VCE) proved to be a useful procedure with
high diagnostic yield in obscure gastrointestinal bleeding (OGIB)[5]. Recent reports also document the utility
of this procedure in active, severe OGIB[5-8]. Some case
reports describe DLs-like diagnosis on capsule endoscopy[9-11], but none of the larger series gives specific details
on this topic. Colon capsule endoscopy, initially designed
as a non-invasive procedure for colorectal cancer screening[12], with many technical improvements, can assess the
entire length of the gut to identify sources of bleeding.
During 2006 to 2012, in our capsule endoscopy unit,
227 VCE procedures were performed, 70 patients being
investigated for overt OGIB. Four DLs-like were diagnosed by capsule endoscopy (three localized on the small
bowel and one in the colon) in active gastrointestinal
bleeding and successful guided therapeutic procedures
were performed. Capsule endoscopy findings suggestive
of DLs-like were: active blood streaming from a minute
mucosa defect or through surrounding mucosa, visualization of a protruding vessel or the appearance of a fresh,
densely adherent clot with a narrow point of attachment
to a minute mucosal defect or to normal appearing mucosa, as described in conventional endoscopy[1].

Case 4
Case 4 was an 80-year-old female patient with known
cardiovascular disorders that required both antiagregants (low doses of aspirin) and anticoagulants (warfarin). She was admitted for a severe episode of hematochezia, with hemorrhagic shock, with a 5.8 g/dL
hemoglobin level. Upper and lower endoscopies did not
find the source of the bleeding; therefore, a capsule endoscopy was performed. The patient being closely monitored because she was hemodynamically unstable. VCE
detected active bleeding in the proximal jejunum and a
small mucosal break (Figure 1D). An emergency push
enteroscopy was performed the next morning, which
was able to place metal clips on the bleeding jejunum
mucosal vessel. Her clinical condition improved and she
left the hospital five days later. During a 6-mo follow up
period she did not experience another episode of gastrointestinal bleeding.

CASE REPORT
Case 1
A 69-year-old female, receiving long-term warfarin therapy for a prosthetic mitral valve was referred to our department for intermittent melena in the last four weeks. No
bleeding source was identified after two upper and lower
gastrointestinal endoscopies. She did not use nonsteroidal
anti-inflammatory drugs (NSAIDs). At the time of VCE,
her blood pressure was 90/60 mmHg, her heart rate was
110 beats/min and her hemoglobin level was 6.8 g/dL.
Capsule endoscopy revealed significant amounts of fresh
blood in the first jejunal loop (Figure 1A), without an
identifiable lesion, highly suggestive of DL-like. On the
same day, an emergency push enteroscopy was performed,
with therapeutic hemoclipping of jejunal bleeding mucosal break. Her clinical status significantly improved, and
she was discharged a few days later, with a hemoglobin
level of 10 g/dL. She did not experience any gastrointestinal bleeding during a 5-year follow-up period.

DISCUSSION
DLs account for 1%-2% of all gastrointestinal bleeding
episodes[4]. From 1884, when it was first described by
Gallard[13], until today, the management of DLs-like has
represented a challenge. The patients present with acute
onset of bleeding, frequently without identifiable risk
factors, sometimes life-threatening. Identifying the site
of bleeding by endoscopy procedures may be difficult,
as the dimension of the mucosal break is minute and is
not easy to visualize, in the context of large amounts of
blood or if the bleeding stops[4]. These aspects are even
more relevant for small bowel localization, as the bleeding lesions are more difficult to reach. Small bowel DLslike account for 3.5% of OGIB, as assessed recently
by Dulic-Lakovic et al[2] in a large retrospective study
based on enteroscopy findings in patients with OGIB.
Enteroscopy, even if it is invasive, requires sedation and
sometimes may be technically difficult, has proved to

Case 2
A 58-year-old female who experienced four episodes
of melena in the last five years, without an identifiable
source of bleeding at multiple upper and lower endoscopies. At the time of VCE she had melena and a hemoglobin level of 5.8 g/dL. Capsule endoscopy revealed a very
small mucosal break suggestive of DL-like (Figure 1B),
with a significant amount of fresh blood in the jejunum.
Based on these findings, 12 h later, an emergency enteroscopy was performed that was able to stop the bleeding
by hemoclipping. She remained in excellent clinical condition 1 year later.
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Figure 1 Capsule endoscopy. A: Significant amounts of
fresh blood in the first jejunal loop; B: A very small mucosal
break suggestive of Dieulafoy’s lesion in the jejunum (circle);
C: A bleeding mucosal break on the colonic mucosa; D: A
small mucosal break in the proximal jejunum (circle).

be a very efficient diagnostic and therapeutic procedure
for these lesions. Patients with small bowel DLs-like
frequently require more than one enteroscopy until the
source is identified and treated; a mean of 1.5 enteroscopy per case being reported[2].
Previous case reports document a correct diagnosis
of DLs-like achieved by VCE, with subsequently successful guided therapeutic procedures[9-11]. All our cases also
argue for the good performance of VCE in identifying
and guiding therapy, even in hemodynamically unstable
patients (cases 1 and 4). An important issue to consider
in these patients is the timing of both VCE and enteroscopy. In active bleeding patients, with hemodynamically
instability, VCE is not routinely used, as it may be considered time consuming; however, recent studies report
a good diagnostic yield in identifying the site of acute
bleeding in 75% of patients and the source of bleeding
in 67% of cases[6-8]. Based on these findings, successful guided therapy was performed in 73%-76% of patients[7,8]. In these studies, no specific results or discussion
are presented for DLs-like. Our patients presented clinical signs of active bleeding at the time of VCE, which
substantially increased the chance for detecting blood
or lesions. Capsule endoscopy images were interpreted
immediately after the procedure and were followed by
emergency endoscopy in the next few hours.
To the best of our knowledge, no previous report describes colon DL-like diagnosed with colon VCE. Previous studies reported missing bleeding lesions localized in
the stomach or cecum, by conventional endoscopies and
identified on capsule endoscopy[14,15]. In case 3, previous
colonoscopy did not find fresh blood in the colon, meaning that DL was inactive. A second colonoscopy guided
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by findings on VCE enabled the correct identification of
the lesion and treatment.
In our patients, after correct localization of the bleeding active site by VCE, only one interventional endoscopy per patient was needed for treatment (3 push enteroscopies and 1 colonoscopy), hemostasis being achieved
by hemoclipping. VCE findings provided a very good
selection for subsequent therapeutic procedures, reducing
the number of interventional diagnostic maneuvers. Hemoclipping is a highly effective therapy, very well documented for gastric DLs-like[16]. Angiography can identify
and treat DLs by embolization, being used in difficult to
treat cases[3]. Surgery could be regarded as an alternative
treatment only if the bleeding is not stopped by endoscopic or angiographic procedures[3].
No pathogenetic association between NSAIDs and
DLs-like has been identified in the literature[17,18]. However, as DLs-like seem to be more frequent in older patients
with significant comorbidities[4] that may require NSAIDs
and/or anticoagulants, it is assumed that concomitant
administration of these agents prolongs and increases the
severity of bleeding, as was observed in cases 1 and 4.
In addition, differential diagnosis may be challenging, as
NSAIDs enteropathy can display a wide spectrum of features from mucosal breaks to large bleeding ulcers[19]. In
actively bleeding NSAIDs enteropathy, multiple erosions
or ulcers could be documented as necro-inflammation,
representing the background pathology induced by these
drugs[20].
The limitations of this report are related to the retrospective analyses of cases and inclusions of patients
with active OGIB, highly suspicious of DLs-like. Despite
these limitations, this case series emphasizes the role of
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capsule endoscopy in reducing the number of diagnostic
enteroscopies in DLs-like.
In conclusion, VCE should be considered in active OGIB, even in hemodynamically unstable patients,
because it is able to identify the site of bleeding and to
guide therapeutic procedures.
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Core tip: Gastrointestinal bleeding is a common medical
emergency. Ruptured superior mesenteric artery aneurysm is an uncommon cause of gastrointestinal bleeding,
with few cases reported previously. Diagnosis is difficult
before surgery. We reported the successful diagnosis and
treatment of such a case.
Original sources: Choo CH, Yen HH. Unusual upper gastrointestinal
bleeding: Ruptured superior mesenteric artery aneurysm in
rheumatoid arthritis. World J Gastroenterol 2013; 19(28): 4630-4632
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Abstract
This case report describes an unusual case of upper
gastrointestinal (UGI) bleeding caused by a ruptured superior mesenteric artery (SMA) aneurysm in the duodenum in a patient with rheumatoid arthritis. The patient
presented with UGI bleeding and hemorrhagic shock.
Emergency UGI endoscopy could not identify the source
of the bleeding because of excessive blood clots under
the second portion of the duodenum. An SMA aneurysm
with active contrast extravasation was diagnosed by
computed tomography. The aneurysm, together with
the fourth portion of the duodenum and the proximal
portion of the jejunum, was surgically resected, and the
SMA was skeletonized. On postoperative day 15, the
patient was discharged from hospital under satisfactory
conditions. Rheumatoid arthritis has been known to
cause a wide spectrum of manifestations, and an SMA
aneurysm is an unusual extra-articular manifestation. An
SMA aneurysm rupture presenting as upper gastrointestinal bleeding is a rare complication with a high mortality rate. The clinician must be alert to this potential issue
to achieve rapid diagnostic confirmation, and immediate
surgical or radiological intervention.

INTRODUCTION
Upper gastrointestinal (UGI) bleeding is a common medical emergency. Patients usually present with hematemesis
or melena, and are diagnosed after endoscopic evaluation.
Peptic ulcers and esophagogastric varices account for most
causes of UGI bleeding. A visceral aneurysm is an uncommon cause of gastrointestinal bleeding, and diagnosis is
usually made after surgery. Here, we report an interesting
case with pre-operative diagnosis of a ruptured superior
mesenteric artery (SMA) aneurysm in the duodenum of a
patient with rheumatoid arthritis.

CASE REPORT
A 27-year-old man with a history of rheumatoid arthritis
was brought to the emergency department because of
an episode of coffee ground vomitus and dizziness. He
suffered from melena for 2 d. His blood pressure was
89/52 mmHg and his heart rate was 106/min. He presented with alert consciousness in the emergency department. A nasogastric tube lavage revealed coffee ground
material, and further investigation revealed hemoglobin
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levels of 8.1 g/dL. Emergency UGI endoscopy was performed after his hemodynamic status was stabilized with
fluid hydration and blood transfusion. UGI endoscopy
found excessive blood clots below the second portion of
the duodenum. To identify the source of the bleeding,
abdominal contrast-enhanced computed tomography
(CT) was performed. The CT scan revealed an aneurysm
about 3.9 cm in diameter at the jejunal mesentery; with
active contrast extravasation into the fourth portion of
the duodenum (Figure 1). The aneurysm, together with
the fourth portion of the duodenum and the proximal
portion of the jejunum, was surgically resected, and the
SMA was skeletonized. Pathology revealed an aneurysm
measuring 3.8 cm × 3.5 cm × 2.0 cm at the mesenteric
side, with blood clots within the cystic space, as well as a
focal rupture into the lumen of the small intestine.
The patient was subsequently able to eat on postoperative day 7, and his condition was satisfactory. He was
discharged from the hospital on postoperative day 15.

A

B

DISCUSSION
UGI bleeding is a common medical condition that results in high patient morbidity. UGI bleeding commonly
presents with hematemesis or melena. It is important to
take a careful history and perform a thorough physical
examination to identify the possible source and etiology of the bleeding. Common causes of UGI bleeding
include peptic ulcers, esophagogastric varices, erosive
gastritis, Mallory-Weiss syndrome, angiodysplasia or
Dieulafoy’s lesion. Peptic ulcers are responsible for approximately half of UGI bleedings[1].
Our patient with an SMA aneurysm rupture in the
duodenum presenting as UGI bleeding was extremely
rare; there have been only a few reported cases [2-4].
Overall, only 0.2% of the general population is found
to have an aneurysm of the visceral arteries, and SMA
aneurysms represent only 5.5% of all visceral aneurysms [5]. Unlike other splanchnic artery aneurysms,
which are mostly asymptomatic, more than 90.0% of
SMA aneurysms are symptomatic, manifesting primarily
as nonspecific abdominal pain[6]. Rarely, an abdominal
mobile pulsatile mass or abdominal bruit maybe found
on physical examination. Common causes of SMA
aneurysms include septic emboli, atherosclerosis, pancreatitis and trauma. Septic emboli account for about
one-third of SMA aneurysms. Other uncommon causes
are collagen vascular disease, connective tissue disease
and neurofibromatosis[7]. Abdominal ultrasonography
and CT are useful in identifying the type of aneurysm.
However, up to 50.0% of SMA aneurysms present with
a rupture, where hypovolemic shock, hemoperitoneum
or acute abdomen are the first manifestations. Once an
SMA aneurysm ruptures, a high intra-operative mortality
rate of more than 30.0% has been reported in previous
studies[8]. Therefore, in patients diagnosed with an SMA
aneurysm, surgical resection or radiological intervention
should be recommended before the aneurysm ruptures.
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Figure 1 Computed tomography scans. A: Computed tomography (CT) scanning revealed a superior mesentery artery aneurysm about 3.9 cm in diameter at
the jejunal mesentery (white arrow); B: CT scan showing a superior mesentery
artery aneurysm (arrow head) with active contrast extravasation into the fourth
portion of the duodenum (white arrow).

An SMA aneurysm is an unusual extra-articular manifestation of rheumatoid arthritis, and our patient had no
other history contributing to the formation of an aneurysm, including septic embolic, trauma or atherosclerosis.
Rheumatoid arthritis can cause a wide spectrum of manifestations, from clinically insignificant to life-threatening.
In postmortem examinations, rheumatoid vasculitis
occurred in approximately 25.0% of all patients with
rheumatoid arthritis, whereas less than 1% of rheumatoid
arthritis patients developed clinical signs of vasculitis[9].
Among these patients, 10%-38% will have gastrointestinal
manifestations of vasculitis and this may be the first manifestation[10,11]. Cases of abdominal aneurysm rupture with
syncope and hemorrhage, bowel infarction, and intestinal
perforation have been described [10-13].
Therefore, in patients with rheumatoid arthritis who
have UGI bleeding, diagnosis of a ruptured SMA aneurysm in the duodenum should be considered, and the
clinician should be alert to this issue to achieve rapid
confirmation and to save lives.
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Coincidence of active Crohn's disease and florid
endometriosis in the terminal ileum: A case report
Elke Kaemmerer, Maren Westerkamp, Reinhard Kasperk, Gerhard Niepmann, Axel Scherer, Nikolaus Gassler
terminal ileum were found. The laparoscopy revealed
further evidence for existence of an inflammatory disease like CD, but brownish spots on the peritoneum
were found indicative for endometriosis. Surgical resection of the terminal ileum and the coecal segment was
performed followed by histopathological investigations.
In transmural sections of the terminal ileum, histomorphological features of florid endometriosis intermingled
with florid CD was found. The diagnostic findings were
substantiated with a panel of immunohistological stainings. In conclusion, the findings demonstrate that florid
endometriosis persists in florid CD lesions and the putative link between intestinal endometriosis and CD is
more complex than previously assumed.
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Core tip: A 35-year-old woman with the rare constellation of a strong mixture of florid intestinal endometriosis and Crohn’s disease in the terminal ileum is presented. Our findings suggest that there exist a putative
link between the pathogenesis of both entities, which is
more complex than previously assumed.

Abstract
Crohn’s disease (CD), a variant of chronic inflammatory
bowel disease, frequently affects the terminal ileum and
coecal region. The clinical symptoms are often subtle
and depend on the inflammatory activity of disease. In
women of child-bearing age, florid intestinal endometriosis can simulate CD. Moreover, current pathophysiological concepts include intestinal endometriosis as a
putative founder lesion for consecutive CD establishment. The report summarizes clinical and histomorphological data of a 35-year-old woman with the rare coincidence of florid intestinal endometriosis and CD both
affecting the terminal ileum. The patient was suffering
over 10 years from strong abdominal disorders including constipation, diarrhea, weight loss, and diffuse abdominal pain. In magnetic resonance imaging-Sellink,
strong inflammation and intestinal obstruction of the
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INTRODUCTION
Crohn’s disease (CD), a variant of chronic inflammatory
bowel disease, is of unknown aetiology. Changes of the
intestinal mucosal barrier are considered to play a role in
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Figure 1 Radiological and surgical aspects of florid intestinal endometriosis
and Crohn’s disease coincidence. A:
Magnetic resonance imaging-Sellink of the
lower pelvis (axial T1 FS plus contrast agent).
Bauhin’s valve and coecum are marked with
a asterisk. The arrows highlight an uncharacteristic tissue mass involving the bowel; B:
Laparoscopically, adhesion of the distal small
bowel to the pelvis wall; C: Brownish spots on
the pelvis and bladder peritoneum are indicating for endometriosis.

A

*

B

C

the pathogenesis. Its incidence peaks in the 2nd and 3rd decades of life. CD most commonly affects the terminal ileum and coecal region, but may be found in any segment
of the gastrointestinal tract. Clinical signs and symptoms
of CD are often subtle and depend on the location and
severity of the gastrointestinal involvement as well as
inflammatory activity. CD related symptoms may include
abdominal pain, severe diarrhea (sometimes with blood),
weight loss and even malnutrition[1]. Growth retardation
may occur in pediatric patients[2]. Other important symptoms which could be associated with CD are intestinal
obstruction, perirectal or perianal abscesses, perforation
and fistulas[3]. Because a plethora of non characteristic
symptoms can be found in CD, a large list of differential
diagnosis exists.
When the terminal ileum is affected in a woman of
child-bearing age, endometriosis should be included in
the differential diagnosis because this entity can simulate
CD not only clinically[4]. Endometriosis is characterized
by proliferation of endometrial tissue at extrauterine sites
including ovaries, peritoneum and the intestinal tract. At
present, the etiology of endometriosis is not fully understood. Its incidence peaks in the 3rd decade of life. About
5%-10% of women in menstruating age are affected[5].
Importantly, endometriosis affecting the intestinal tract
is found in 3%-37% of women. Rectosigmoid, proximal/middle colon, appendix, and ileum are the most
commonly affected sites. Similar to CD, the symptoms in
intestinal endometriosis are not characteristic and include
abdominal pain, (bloody) diarrhea, constipation, and segmental inflammation[6].
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We present here the rare case of coincidence of active
CD and florid endometriosis both affecting the terminal
ileum of a 35-year-old woman.

CASE REPORT
The patient, a 35-year-old woman, was admitted to our
surgical department first in August 2012. She was suffering from strong abdominal disorders over 10 years with
constipation, diarrhea, and diffuse abdominal pain resulting in impaired nutrition and weight loss. The abdominal
disorders were not related to the period, and dysmenorrhea was not given. Manifestation of CD was suggested
years ago but not further substantiated or medical treated.
The patient had a 12-year-old daughter, negative family
history for chronic inflammatory bowel diseases and cancer. The last coloscopy in July 2012 showed a swelling of
the intestinal mucosa of the ileocecal region. In biopsies,
uncharacteristic moderate inflammation was found.
In order to clarify the obscure abdominal disorder,
magnetic resonance imaging-Sellink was performed. Using this technique, strong inflammation and intestinal
obstruction affecting a long part of the distal small intestinal bowel, Bauhin’s valve, and coecum were found.
In the lower pelvis, an uncharacteristic mass of tissue involving the bowel was additionally visible (Figure 1A). All
results so far were unspecific but lead us to the estimated
diagnosis of CD with severe intestinal obstruction and
tumour like transformation. So we decided to perform
laparoscopic intervention.
The laparoscopy revealed an inflammatory disease
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Figure 2 Coincidence of florid intestinal endometriosis and Crohn’s disease in small intestinal wall. A: Complex inflammatory mucosal injury with establishment of pyloric gland metaplasia (asterisk). In deeper layers severe lymphoid aggregates (arrows) accompanied by endometrial glands exist (HE, × 10); B: Strong
lymphoid hyperplasia partially affecting the prominent neuronal plexus, and serositis (HE, × 10); C: Florid aphthous mucosal lesion (HE, × 10), the arrows indicate
endometriosis. D: Higher magnification of intestinal endometriosis(HE, × 100). Examples of epithelial proliferates are marked by an arrow. The cytogenic stroma is
highlighted by asterisks. Note the intraglandular aggregates of erythrocytes.

Pathologic studies and findings
The resected specimen was fixed in 10% formaldehyde
for about 24 h followed by tissue preparation. Representative tissues were embedded in paraffin and sectioned.
Tissue sections were stained with HE, sometimes with
PAS. In addition, an extensive panel of immunohistochemical routine stains were performed using the DAKO
Autostainer Link 48 system and commercially available
primary antibodies and detection systems (all DAKO
Deutschland, Hamburg, Germany). The primary antibodies included CD45 (dilution 1:2000), CD10 (dilution
1:50), K7 (dilution 1:1000), K20 (dilution 1:200), CDX2
(dilution 1:50), and progesterone receptor (dilution 1:350).
With the exception of CDX2, all antigens were uncovered with pre-treatment at pH 6.1 as recommended by
the supplier. In order to detect the CDX2 antigen, tissues
slides were pre-treated at pH 9.0.
The surgical specimen includes a 32 cm small intestine with a 6 cm coecal segment, 4.5 cm appendix, and
1.5 cm mesenteric fatty tissue. High grade stenosis of
the small intestine with wall thickening, several aphthous
lesions, and destruction of Bauhin’s valve were found.
Macro-sections revealed diffuse fibrosis of the intestinal
wall and aspects of serositis.
Tissue sections of the small intestinal bowel wall demonstrated a mixture of two histomorphological patterns
(Figure 2). At first, a multifocal erosive-ulcerative, aph-

affecting the distal small bowel with strong tumour like
adhesion to the pelvis, but inconspicuous uterus and
adnexa (Figure 1B). In addition, some brownish spots
on the pelvis and bladder peritoneum were found that
macroscopically appeared as endometriosis (Figure 1C).
By laparoscopical intervention, it was impossible to free
the intestinal segment. Consequently, a longitudinal laparotomie was performed. The tumour like inflamed small
intestinal segment and the ileocoecal portion were resected. Both ureters were not affected by the inflammation.
Following a gynaecological council and the fact that intraoperative frozen sections of the tumour-like lesion in the
spatium rectovaginale did not demonstrate endometriosis,
the inflamed mass in the lower pelvis was not resected. It
was taken into account that resection of the tumour-like
lesion, probably an additional manifestation of CD, was
impossible without anterior rectum resection.
In the follow-up, the patient recovered quickly with
one day observation on the intensive care unit. With the
fast track concept the patient was quickly activated and
within 4 d nutrition was increased to normal. Intestinal
anastomosis (ileo-ascendostomia) and all wounds healed
primarily and without any complications. Using antiinflammatory and antibiotic therapies, the inflamed mass
in the lower pelvis was diminished. The patient is now
incorporated in our follow-up care system and will be
systematically re-evaluated.
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Figure 3 Immunohistochemical characterization of florid intestinal endometriosis and Crohn’s disease. The intramural glandular structures (arrows in A-F) are
positive for keratin 7 (A), CD10 (B), and progesterone receptor (C), but negative for keratin 20 (D) and CDX2 (E) which is vice versa to the mucosal staining; Strong
anti-CD45 immunostaining illustrates severe lymphoid hyperplasia in CD (F). A-F: To illustrate immunostainings in detail always the intramural gland designated by a
red arrow is shown in insets (original magnification: × 10; inset: × 250).

thous process with transmural lymphoid aggregates and
chronic inflammation of serosal tissue layers was found.
Moreover, pyloric gland metaplasia was frequently established in the mucosa layer. Despite missing granulomas,
the morphological aspects were diagnostic for manifestation of CD (activity score Ⅲ). In addition to CD, a second histomorphological pattern was found. Several areas
with gland forming epithelial cells adjacent to a cell rich
matrix were distributed within the CD lesions, reflecting
florid endometriosis in CD. The endometriosis glands
were sometimes accompanied by few siderophages. The
endometriosis was distributes throughout the small intestinal wall and preferentially found in the inner layer of
the tunica muscularis. The basic histomorphological findings were further characterized by immunohistochemistry
(Figure 3).
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DISCUSSION
CD is an important variant of inflammatory bowel disease and it is assumed as a disorder with polyetiological background. Modern pathophysiological concepts
include intestinal endometriosis as a putative risk factor
to promote development of inflammatory bowel disease
in particular CD. Following results from a Danish longterm study group in 2011 it is suggested that likelihood
of CD in women with endometriosis is higher than in the
control population[7]. In detail, the data reflects the situation that endometriosis gives a basis for the manifestation
of CD and possible autoimmune triggered diseases even
in the long term after the diagnosis of endometriosis.
In this study the risk of CD manifestation was highest
among women diagnosed with endometriosis below the
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age of 25 years. The possible link between both diseases
is substantiated by the following points: (1) both are inflammatory diseases; (2) the CD is preferentially found in
women; and (3) both diseases are characterized by intermittent appearance. Common immunological features or
an impact of endometriosis treatment with oral contraceptives on risk of CD must be also discussed as possible
links[8,9]. In view with these studies, occurrence of florid
CD mixed-up with florid small intestinal endometriosis
as presented here is a rare constellation.
In contrast to CD, terminal ileal involvement from
endometriosis is uncommon and occurs only in 1%-7%
of all patients with intestinal endometriosis[10]. Patients
with intestinal endometriosis of the terminal ileum are
usually young nulliparous women who present with intermittent or persistent abdominal pain and possible obstruction. These features apply only partially to the case
presented here.
The data presented here have some parallels to a Belgian case series[11]. In the Belgian study, clinical and histological findings from eight females with simultaneous
histological diagnosis of intestinal endometriosis and CD
were addressed. However, the strong mixture of active
CD and florid intestinal endometrial deposits in terminal
ileum tissues was not recorded. From this point of view,
our case clearly demonstrates that both florid entities can
mixed-up in the terminal ileum.
It could be speculated from our findings and the
Belgian study that the sequence of events in manifestation of CD after endometriosis is high variable including
persistence of intestinal endometriosis[11]. In addition, the
strong mixture of the two histological patterns as demonstrated here raises the possibility that intestinal CD lesions are secondary involved by intestinal endometriosis.
This hypothesis could be further substantiated by anamnestic data of our patient, where CD was assumed years
ago, but (intestinal) endometriosis was never assumed.
Non-invasive diagnostic separation of intestinal endometriosis and CD raises several problems. This is due to
the fact that both diseases may affect the bowel and may
cause abdominal pain. They are associated with inflammation, tissue induration, wall thickening and structuring. In addition, both diseases have a known fairly long
delay from onset to diagnosis. Immunological features of
endometriosis, including serological alterations as raised
cytokine levels, decreased cell apoptosis, B- and T-cell abnormalities are comparable to those seen in CD[12].
Finally, it has to be stressed that intestinal endometriosis and CD are important differential diagnoses in
view of therapeutic procedures. Pharmaceutical therapies
are completely different between intestinal endometriosis
and CD. Concerning surgical intervention it should be
stressed that intestinal segment resection could be thera-

peutic in intestinal endometriosis, whereas in CD patients
resections are always symptomatic treatment.
Here we demonstrate the rare constellation of a
strong mixture of florid intestinal endometriosis and
CD in the terminal ileum of a 35-year-old patient. Our
findings suggest that the putative link between the pathogenesis of both entities is more complex than previously
assumed.
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colitis suggesting lymphocytic or collagenous colitis
could present as a continuum of ulcerative colitis. The
exact molecular mechanism of this histological transformation or the prognostic implications is still unclear. Till
then it might be prudent to follow up these patients to
assess for the relapse of inflammatory bowel disease as
well as for dysplasia surveillance.

Ramprasad Jegadeesan, Mangesh R Pagadala, Norma Gutierrez, Mujtaba Butt, Udayakumar Navaneethan, Department
of Gastroenterology and Hepatology, Digestive Disease Institute,
Desk A30, Cleveland Clinic, Cleveland, OH 44195, United States
Xiuli Liu, Department of Pathology, Pathology and Laboratory
Medicine Institute, Cleveland Clinic, Cleveland, OH 44195,
United States
Author contributions: Jegadeesan R and Navaneethan U designed research; Jegadeesan R, Pagadala MR, Gutierrez N and
Butt M performed research; Liu X contributed to re-evaluation of
pathology slides; Jegadeesan R wrote the paper and Navaneethan
U revised the paper.
Correspondence to: Udayakumar Navaneethan, MD, Department of Gastroenterology and Hepatology, Digestive Disease
Institute, Desk A30, Cleveland Clinic, 9500 Euclid Ave, Cleveland, OH 44195, United States. navaneu@ccf.org
Telephone: +1-216-4444880 Fax: +1-216-4446305
Received: April 4, 2013
Revised: May 4, 2013
Accepted: May 16, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ulcerative colitis; Lymphocytic colitis; Microscopic colitis; Collagenous colitis; Inflammatory
bowel disease
Core tip: Lymphocytic colitis (LC), together with collagenous colitis (CC) is a part of the spectrum of “microscopic colitis” (MC) characterized by profuse non-bloody
watery diarrhea, without endoscopic or radiological lesions, but with histological abnormalities. The association between LC and inflammatory bowel disease (IBD)
is weak and unclear. The case reports of CC progressing to ulcerative colitis (UC) and vice versa has been
previously reported but however to our knowledge we
report the first case series of six patients with chronic
UC subsequently developing into CC or LC suggesting
MC could be a part of the spectrum of IBD.

Abstract
Lymphocytic and collagenous colitis are forms of microscopic colitis which typically presents in elderly patients
as chronic watery diarrhea. The association between
microscopic colitis and inflammatory bowel disease is
weak and unclear. Lymphocytic colitis progressing to
ulcerative colitis has been previously reported; however
there is limited data on ulcerative colitis evolving into
microscopic (lymphocytic or collagenous) colitis. We report a series of six patients with documented ulcerative
colitis who subsequently were diagnosed with collagenous colitis or lymphocytic colitis suggesting microscopic colitis could be a part of the spectrum of inflammatory bowel disease. The median duration of ulcerative
colitis prior to being diagnosed with microscopic colitis
was 15 years. We noted complete histological and/or
symptomatic remission in three out of six cases while
the other three patients reverted back into ulcerative
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INTRODUCTION
Lymphocytic colitis (LC), together with collagenous
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colitis (CC) is a part of the spectrum of “microscopic
colitis” (MC) characterized by profuse non-bloody watery
diarrhea, without endoscopic or radiological lesions, but
with histological abnormalities. LC is characterized by increased lymphocytic infiltration of the colonic epithelium
and lamina propria. CC in addition to the inflammatory
infiltrate is characterized by a markedly thickened sub
epithelial collagen band adjacent to the basal membrane.
The association between LC and inflammatory bowel disease (IBD) is weak and unclear. The case reports of CC
progressing to ulcerative colitis (UC) and vice versa has
been previously reported but however to our knowledge
we report the first case series of six patients with chronic
UC subsequently developing into CC or LC suggesting
MC could be a part of the spectrum of IBD[1-4].
We evaluated more than 1000 UC patients from a retrospectively collected UC colonoscopy database who had
more than 3000 colonoscopies at our institution from
1998-2011. We identified a total of six patients with documented UC who subsequently were diagnosed with biopsy proven CC or LC from this database. All six patients
were seen at our institution with the underlying UC for
further management and the diagnosis of UC was reconfirmed by colonoscopic study in our institution. When
these patients were followed up either for the change in
symptoms or surveillance with the colonoscopic studies,
colonic biopsies revealed CC or LC with no evidence of
UC (Table 1).
Diagnostic criteria used by our pathologists to diagnose LC is increased intraepithelial lymphocytes (IELs
> 20/100 colonic surface epithelial cells) in an architecturally normal colonic mucosa, accompanied by surface
epithelial damage and a mixed mononuclear inflammatory infiltrate in the lamina propria[5]. These patients were
treated for LC and on subsequent follow up three out of
six patients reverted back to UC. All the slides were reexamined by a single pathologist and the diagnosis was
confirmed (Liu X).

any recurrence of any symptoms.
Patient 2
A 75-year-old male with a history of UC for 25 years
came for the surveillance colonoscopy to our institution.
The surveillance colonoscopy with random colon biopsies revealed chronic quiescent UC involving the entire
colon with no dysplasia. Subsequently, the patient developed intermittent watery diarrhea with fecal urgency. He
denied nocturnal symptoms, bloody diarrhea and recent
weight loss. He had a history of aspirin intake but there
was no temporal relationship between aspirin intake and
onset of diarrhea. Further work up with colonoscopy
revealed mild erythema in left colon. The colon biopsies
were consistent with LC throughout the colon with a
significant increase in the number of intraepithelial lymphocytes without any evidence of UC. He was started
on sulfasalazine and symptoms resolved within a month.
Surveillance colonoscopy done 2 years later was macroscopically normal. Histopathological studies were negative both for UC and LC. He was asymptomatic to follow
up till date.
Patient 3
A 61-year-old male with a long standing history of leftsided UC maintained on remission with sulfasalazine
and 6-mercaptopurine had a surveillance colonoscopy
performed for UC at our institution 20 years later and
was macroscopically normal. Colonic biopsies revealed
evidence of LC in the right colon. He was not treated
for LC since he was asymptomatic on maintenance treatment. Four years later another surveillance colonoscopy
revealed chronic quiescent UC. He was completely asymptomatic through these years.
Patient 4
A 59-year-old female was diagnosed with left-sided UC
at the age of 46 and was maintained on mesalamine
with complete symptomatic remission. She subsequently
developed symptoms of intermittent watery diarrhea
accompanied by abdominal cramps. She was treated
with prednisone and mesalamine with no symptomatic
improvement. She had a history of ibuprofen intake for
back pain for a long time and there was no association
between ibuprofen and the development of new symptoms. She was further evaluated with colonoscopy which
revealed increased intraepithelial lymphocytes with collagen deposition throughout the colon consistent with CC.
She was treated with bismuth and her symptoms resolved
within 2 mo. The follow up colonoscopy a year later was
negative for CC.

CASE REPORT
Patient 1
A 79-year-old female with a history of UC for 14 years
presented with complaints of left lower quadrant abdominal pain for 1 month duration. She also had intermittent watery diarrhea and fecal urgency over the past
2 years. She denied bloody diarrhea or recent weight
loss. She was on maintenance mesalamine, and UC was
kept under complete remission. She was evaluated with
colonoscopy for the present complaints which revealed
very mild generalized redness throughout colon. Random
colonic biopsies suggested marked surface epithelial lymphocytosis with collagen deposition in all areas of the
colon consistent with the diagnosis of CC without any
evidence of UC. She was treated with mesalamine 2400
mg/d and complete resolution of symptoms occurred
within a month. She was asked to continue mesalamine
and follow up if symptoms recur again. She has not had
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Patient 5
A 53-year-old female with a history of left-sided UC for
16 years had surveillance colonoscopy performed which
revealed inactive UC in rectum and a tubular adenoma in
the descending colon. She was referred to our institution
for an opinion regarding UC and tubular adenoma. She
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Patient 6
A 36-year-old female had a long standing history of extensive colitis for 18 years. She developed steroid dependent UC and required 6-mercaptopurine and mesalamine
for symptom control (Figure 1A). She was maintained on
complete remission on these medications. She had a surveillance colonoscopy performed which revealed mild erythema in distal rectum. The colonic biopsy studies were
consistent with LC (Figure 1B) in all other areas of the
colon. She had a follow up colonoscopy three years later
which showed left-sided chronic active UC without any
evidence of LC (Figure 1C). She has been asymptomatic
at the time of last follow-up.

A

B

DISCUSSION
LC is characterized by chronic watery diarrhea and specific histopathological changes in a macroscopically normal colonic mucosa. The incidence has been reported to
be 5.5 per 100000 and prevalence is 63.7 per 100000[6],
but the incidence and prevalence appears to be increasing
over time. The median age at diagnosis is 59 years with
female: male ratio of 2.4:1. The most frequent symptoms
at presentation are diarrhea, abdominal pain, weight loss
and fecal urgency. Most patients are in remission with a
limited disease duration of 6 mo; it can be chronic intermittent or chronic continuous in minority of patients. 7
However, relatively limited data has been published on
the relationship between inflammatory bowel disease
(IBD) and LC[7-11].
The etiology of LC is largely unknown and probably
multifactorial. At present, it is thought to be caused by
immunological reaction to different mucosal insults in
predisposed individuals. The frequent association of LC
with other autoimmune disorders (thyroid disease, diabetes mellitus, celiac disease, psoriasis, and rheumatoid
arthritis), inflammation in the lamina propria with increased intraepithelial lymphocytes and the fair response
to steroids support this theory. Infectious agents, drugs,
or food antigen such as gluten may be precipitating factors. The importance of genetic factors in LC is still unclear but Olesen et al[7] suggested a family history of IBD
in patients with LC. We describe six cases of UC that
subsequently evolved into CC or LC. The median age at
the time of UC diagnosis was 38 years in our series. The
median duration of UC prior to being diagnosed with CC
or LC was 15 years. The median age at the time of LC
diagnosis was 51 years. We noted complete histological
and/or symptomatic remission in three out of six cases
while the other three patients reverted back into UC suggesting that LC could present as a continuum of UC. The
triggering factor for this transformation is still unknown.
The association between MC and IBD is found predominantly in patients with extensive colitis[12]. However, in
our case series only 50% of patients had extensive colitis
when LC or CC was diagnosed.
The relationship between LC and IBD is unclear. Sur-

C

Figure 1 Histologic evolution of colitis (hematoxylin and eosin stain, ×
200). A: Active colitis manifested by epithelial injury and cryptitis, in the context
of clinical history of ulcerative colitis (UC) and lack of other etiologies for active
colitis, this is consistent with early exacerbation of UC; B: Lymphocytic colitis
(LC) (3 years after the exacerbation depicted in A). There is surface intraepithelial lymphocytosis and epithelial injury but without significant chronic information. The crypt architecture is normal; C: Reverting to active ulcerative colitis
manifested by basal lympho plasmacytosis, architectural distortion, and cryptitis
(3 years after an episode of LC-pattern of injury).

was treated with mesalamine for UC in the past and she
was kept under complete remission. She was evaluated
with a colonoscopy in our institution which suggested
macroscopically normal colon with a histop anthology
consistent with LC without any evidence of dysplasia.
There was no change in treatment. Subsequently, surveillance colonoscopy done a year later revealed mild inactive
UC in rectum and sigmoid colon without any evidence
of LC and dysplasia. Two subsequent surveillance colonoscopies were positive for chronic UC in sigmoid colon
and rectum without any dysplasia.
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Table 1 Clinical characteristic of patients
Variables

Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

Age at the time of last follow-up (yr)
81
75
62
60
52
36
Gender
Female
Male
Male
Female
Female
Female
Age at diagnosis of UC
65
42
28
46
34
18
Age at diagnosis of LC/CC
79
72
48
54
45
33
Duration of UC when LC/CC was
14
30
20
8
11
15
diagnosed
Extent of UC when LC/CC was
Extensive colitis Extensive colitis
Left-sided
Left-sided
Left-sided
Extensive colitis
diagnosed
Extent of LC/CC at diagnosis
Extensive colitis Extensive colitis
Right-sided
Extensive colitis Extensive colitis
Extensive colitis
Endoscopic findings at the time of Mild generalized Mild erythema
Normal
Normal
Normal
Mild erythema at distal
LC/CC diagnosis
redness
at left colon
rectum
Medication at the time of LC/CC
Mesalamine
None
Sulfasalazine, 6Mesalamine
Mesalamine
Mesalamine, 6diagnosis
mercaptopurine
mercaptopurine
Medications added when LC/CC
None
Sulfasalazine
None
Bismuth
None
None
was diagnosed
Outcome on subsequent follow up
Asymptomatic
Asymptomatic Ulcerative colitis Asymptomatic Ulcerative colitis
Ulcerative colitis
Family history of IBD/LC/CC
UC
None
None
None
None
UC
Smoking
Yes
Ex-smoker
No
Yes
Yes
Ex-smoker
History
Alcohol use history
Yes alcoholic
Yes
No
No
Yes
No
History of aspirin/NSAIDS intake
No
Aspirin
No
NSAIDS
No
No
Period of follow up after LC/CC
3 mo
3 yr
10 yr
3 yr
8 yr
3 yr
was diagnosed
NSAIDS: Non steroidal anti-inflammatory drugs; CC: Collagenous colitis; LC: Lymphocytic colitis; UC: Ulcerative colitis; IBD: Inflammatory bowel disease.

veillance colonoscopic biopsies from IBD patients with
inactive disease may show a collagenous colitis pattern in
UC and a focal LC-like pattern with Crohn’s disease[1,12,13].
In our patients, the histopathological diagnosis of LC
when UC was in complete remission further raises the
question whether the observed LC pattern is an expression of healing and inactive UC disease in reality. However, the presence of symptoms in some patients and lack
of IBD flare immediately prior to LC diagnosis makes
this “healing” theory unlikely. A previous study had demonstrated that the transcriptional factor nuclear factor κB
activation occurs in both UC and CC patients. However
in CC patients, nuclear factor κB activation occurs only
in epithelial cells whereas it occurs both in epithelial cells
and lamina propria macrophages in UC patients[14]. Hence
it is possible that the site of nuclear factor κB activation
determines the pathological manifestation of the disease.
Either UC or MC may precede the onset of the other.
Based on these data, it seems reasonable to assume that
UC and MC could represent both ends of the spectrum
of the same disorder.
With the aggregate of cases we have reported along
with other few case reports it seems highly reasonable to
assume that LC or CC could be a part of the spectrum of
IBD. Whether it is a random coincidence of MC and IBD
in the same patient remains to be answered. Since there was
no specific cause of LC in our patients such as an infection
or drugs, along with the absence of autoimmune conditions
usually associated with LC further supports our current
view. The prognostic implication of this histological transformation to LC in inactive UC patients is still unknown
and has to be further evaluated with prospective studies.
Until then it might be prudent to consider MC as a part of
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the natural history of IBD, at least in some cases, and follow up these patients to assess for the relapse of IBD as
well as for dysplasia surveillance.
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Endoscopic retrieval of 28 foreign bodies in a 100-year-old
female after attempted suicide
Quan-Peng Li, Xian-Xiu Ge, Guo-Zhong Ji, Zhi-Ning Fan, Fa-Ming Zhang, Yun Wang, Lin Miao
Quan-Peng Li, Xian-Xiu Ge, Guo-Zhong Ji, Zhi-Ning Fan, FaMing Zhang, Yun Wang, Lin Miao, Institute of Digestive Endoscopy and Medical Center for Digestive Diseases, Second Affiliated Hospital of Nanjing Medical University, Nanjing 210011,
Jiangsu Province, China
Author contributions: Li QP and Ge XX contributed equally to
this work; all the authors contributed to this article.
Correspondence to: Lin Miao, MD, Institute of Digestive
Endoscopy and Medical Center for Digestive Diseases, Second
Affiliated Hospital of Nanjing Medical University, 121 Jiang Jia
Yuan, Nanjing 210011, Jiangsu Province,
China. miaofrest@yahoo.com.cn
Telephone: +86-25-58509932 Fax:+86-25-58509931
Received: February 28, 2013 Revised: April 19, 2013
Accepted: May 17, 2013
Published: February 8, 2014

measures were applied to maintain stable vital signs
and airway patency, while an alligator forceps or basket
was inserted through a flexible gastroscope to remove
all foreign bodies. The objects removed from the patient included 26 coins, a ferrous ring, and a cylindrical
plastic object.

Abstract

INTRODUCTION

Original sources: Li QP, Ge XX, Ji GZ, Fan ZN, Zhang FM,
Wang Y, Miao L. Endoscopic retrieval of 28 foreign bodies in a
100-year-old female after attempted suicide. World J Gastroenterol 2013; 19(25): 4091-4093 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i25/4091.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i25.4091

Ingestion of foreign bodies that lodge in the upper gastrointestinal (GI) tract is common. Most objects pass
through the GI tract spontaneously, but some need endoscopic or surgical removal. Here, we report the first case
of a centenarian who had swallowed several foreign bodies, which were safely removed by endoscopy.

Foreign body ingestion is a common emergency situation in children with one or a few objects having been
ingested. Here we report our experience using endoscopic retrieval in a female centenarian with dyspnea
and foreign bodies in the esophagus. She attempted
suicide by swallowing 26 coins and two other foreign
bodies. A gastroscope was used to remove all foreign
bodies in the lower esophagus. In total, 26 coins, one
ferrous ring and one cylindrical plastic object were retrieved. To our knowledge, this is the first clinical report
on retrieval of so many foreign bodies in a single case.

CASE REPORT
Foreign body ingestion is a commonly encountered clinical problem in pediatric emergency cases, but generally it
involves only one or a few objects. Here, we report a case
of ingestion of foreign bodies in a centenarian.
A 100-year-old woman complaining of retrosternal
pain and tachypnea visited the emergency room. She had
swallowed several foreign bodies in a suicide attempt due
to intolerable pain induced by a fracture she suffered 3 mo
previously. She was bedridden and had a depressed mood,
which caused her to attempt suicide. She was admitted
to hospital and a routine chest roentgenogram showed
the incidental finding of suspicious foreign bodies, which
were located in the lower esophagus (Figure 1). Blood

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Foreign body; Esophagus; Endoscopy; Coin;
Gastroscope; Retrieval basket
Core tip: Foreign body ingestion is typically a childhood
phenomenon, and generally involves one or a few objects. Here, we report our experience using emergency
endoscopy in a centenarian with dyspnea who had
swallowed 26 coins and other foreign bodies. Rescue

WCCR|www.wjgnet.com

811

February 8, 2014|First Edition|

Li QP et al . Endoscopic retrieval of 28 foreign bodies

A

B

Figure 1 A roentgenogram showing foreign bodies in the lower esophagus
(arrow).

Figure 2 Gastroscope examination. A: Gastroscopy displayed several coins
(arrow) in the lower esophagus; B: A cylindrical plastic foreign body impacted in
the esophageal wall (arrow).

occurrence rate of foreign body ingestion is relatively low
in adults. The situation in adults occurs more commonly
in patients with psychiatric disorders, mental retardation,
or impairment caused by alcohol[2]. This is the first report
of a centenarian ingesting foreign bodies in a suicide attempt due to intolerable pain. Additionally, the location
of the foreign bodies in this case was in the lower esophagus, which was different from previous reports in which
the majority of foreign bodies were located in the upper
esophagus[3,4]. Foreign bodies in the upper esophagus may
cause mechanical compression of the airway while in the
lower esophagus may cause functional narrowing of the
cardia. In this case, the patient’s dyspnea was caused by
both mechanical compression of the airway and functional narrowing of the cardia because of the irritation
of so many foreign bodies.
The type of foreign body may influence the risk of
complications. The types of foreign objects are different
for different ages and cultures. In children, coins are a
common type of foreign body[5]. In Asian countries, bone
foreign bodies have been regarded as the most common
type due to traditional habits of swallowing fish bones or
eating soup from which fish bones are not removed[6,7].
The current case was rare in that a centenarian swallowed
the coins.
Endoscopic removal of foreign bodies and impacted
food boluses is a reliable and safe procedure in the hands
of a skilled endoscopists, and it has a high success rate
and low level of significant complications[8]. However,

Figure 3 Foreign bodies after removal. These included 26 coins, a ferrous
ring, and a cylindrical plastic object.

tests were normal, and an electrocardiogram showed
premature ventricular extrasystole. Further gastroscopy
examination using a flexible endoscope under a conscious
state showed that several coins were located in the lower
esophagus (Figure 2A). Endoscopic removal of these
coins was performed, but failed because of their smooth
edges. Therefore, an alligator clamp was employed to secure the coins, and more than 10 coins were successfully
removed. Additionally, a cylindrical plastic foreign body
was difficult to extract using the alligator clamp (Figure
2B). After several attempts, this foreign body was taken
out via a stone retrieval net. Subsequently, additional foreign bodies were found and taken out using the alligator
forceps. The foreign bodies removed from the patients
included 26 coins, a ferrous ring, and a cylindrical plastic
object (Figure 3). The procedure took about half an hour.
When we reviewed the gastroscopy procedure, there was
no block and no active bleeding in the esophagus.

DISCUSSION
Ingestion of foreign bodies is common in clinical practice. Most foreign body ingestion is accidental, and often
occurs in the pediatric population, with a peak incidence
between 6 mo and 6 years of age[1]. In contrast to the
high frequency of foreign body ingestion in children, the
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the effectiveness of endoscopic removal of the foreign
bodies was challenged by the smooth edges of the coins
in the current case. Therefore, an alligator clamp was
utilized. Additionally, a stone retrieval net was also employed to extract a cylindrical plastic foreign body in the
present case. Many foreign bodies were removed, which
is another important point in this case.
According to our experience, the key factor in shortening the procedure time was to catch and remove the
foreign bodies in a short time using a powerful retrieval
device. If the surface of the foreign body is smooth, it
may be much more difficult. Each object is a challenge to
the endoscopist. This was the reason why it took us 0.5 h
to remove all the foreign bodies using a common stone
extraction device. Fortunately, a novel retrieval basket is
being developed by Detian Medical (Changzhou, China).
Based on our animal and in vitro experiments, it is much
easier for an endoscopist to catch foreign bodies and polyps and hold them stably in this basket device compared
with traditional retrieval devices.
In conclusion, we reported our experience with retrieval of 26 coins and another two foreign bodies from
the esophagus of a 100-year-old suicidal patient with dyspnea. To our knowledge, this is the first clinical report of
retrieval of so many foreign bodies in a single case.
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ential diagnostic procedure related to gastrointestinal
symptoms.
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INTRODUCTION
Foreign body ingestion is a common problem in everyday
emergency practice, primarily in children. Fortunately, the
majority of the ingested foreign objects pass through the
gastrointestinal tract without complications. Foreign body
ingestion may present without symptoms[1], and in some
cases results in perforation with gastrointestinal bleeding
or an obstruction[1]. Rarely, an abscess or a fistula occurs[1]. It has been reported to mimic other diseases (renal
stone or irritable bowel syndrome)[1]; however, there are
no literature data concerning differential diagnostic difficulties of Crohn’s disease (CD) and a foreign body.
CD is a chronic relapsing inflammatory gastrointestinal
disease. It is often difficult to diagnose due to the fact that
there is no single pathognomonic sign or symptom. Here
we report on a case with chronic abdominal symptoms,
weight loss and occult bleeding suggesting CD. However,
at colonoscopy, a swallowed pen was impacted in the sigmoid region causing the aforementioned symptoms.

Abstract
Foreign body ingestion is a common clinical problem in
early childhood. However, it may occur even in adults,
unknowingly. Most ingested foreign bodies entering
the stomach pass through the gastrointestinal tract
uneventfully. Here we report on a 13-year-old boy
who presented with chronic abdominal pain, weight
loss and occult gastrointestinal bleeding for 6 mo.
Colonoscopy was negative; however, a ballpoint pen
was impacted in the sigmoid region. Subsequently,
the child admitted swallowing a pen as a 20-euro bet
6 mo previously. Crohn’s disease is a chronic relapsing inflammatory gastrointestinal disease. It is often
difficult to diagnose due to the fact that there is no
single pathognomonic sign or symptom. This case is a
description of an adolescent with chronic gastrointestinal symptoms due to a foreign body. Therefore, an
ingested foreign body should be included in the differ-

WCCR|www.wjgnet.com

CASE REPORT
A 13-year-old boy was admitted to the First Depart-
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ment of Paediatrics at Semmelweis University with 10-kg
weight loss in the last 6 mo and intermittent colicky
abdominal pain. Past medical history revealed that 6 mo
previously he was admitted to hospital for 2 d due to
acute abdominal pain and vomiting. He was given intravenous fluids and his complaints improved. However, anorexia persisted, abdominal pain returned intermittently,
and he lost 10 kg during this period. Stool blood test was
positive twice, while stool culture, parasite and assays for
Clostridium difficile toxins A and B were all negative. Considering the age of the patient, weight loss, chronic abdominal pain and positive stool blood test, as well as negative
stool culture, inflammatory bowel disease was suspected
and he was referred to our clinic.
Physical examination revealed normal vital signs without any clinical abnormalities. His abdomen was soft,
non-tender, without guarding or palpable masses. There
was normal sphincter tone, no perianal abscess, skin tag
or fistula at rectal examination. Laboratory tests showed
normal red blood cell count, white blood cell count and
thrombocyte count. C-reactive protein, total protein
and albumin were within the normal limits. Abdominal
ultrasound showed slight wall thickening in the descending colon. There was no family history of inflammatory
bowel disease.
The upper endoscopy was negative. There were
no ulcers, no sign of bleeding, and no antral or bulbar
lymphonodular hyperplasia. The terminal ileum and the
colon appeared normal, confirmed by multiple mucosal
biopsies at histology. Surprisingly, at withdrawal of the
colonoscope, an impacted foreign body (plastic half-ball
pen, Figure 1) was observed embedded in the sigmoid
region. The surrounding mucosa was inflamed, with no
visible mucosal vessels. The plastic, numbered ballpoint
pen could not be removed by Dormia set and polypectomy snare despite several attempts. After the diagnostic
procedures, the patient admitted swallowing a half-plastic
pen as a 20-euro bet with his friend 6 mo ago. At first,
he thought there might have been a connection between
the swallowed pen and his symptoms as he had a hospital
admission for 2 d due to acute abdominal pain and vomiting (see above). Later, he was embarrassed and hoped
that these two events were just a coincidence. He never
disclosed his bet.
Plain abdominal X-ray and abdominal ultrasound
were performed the next day after endoscopy, but the
foreign body could not be visualized. The pen passed
through the colon spontaneously hence the control colonoscopy showed no foreign body after 5 d. The patient
had no symptoms during 21 mo of follow-up; his weight
gain is normal, and there is no occult bleeding.

Figure 1 Half-plastic pen impacted in the sigmoid region.

ingested foreign bodies are a common event in the paediatric population.
The first recorded paediatric foreign body ingestion
was described by Frederick the Great in 1692[2]. Most
accidentally ingested foreign bodies go undetected and
pass through without any incident. However, 10%-20%
require endoscopic removal and 1% or less require surgical intervention[3]. In general, the passing of an ingested
foreign body depends on the anatomic conditions of the
gastrointestinal tract and on factors related to the ingested foreign body. Long, thin objects as seen in our case
are less likely to pass the pylorus or the duodenum[2]. The
presenting features vary according to the site and include
pancreatitis, hepatic abscess, appendicitis, intussusceptions and irritable bowel syndrome[1,2].
There are only a few reports of foreign bodies imitating CD in the English literature. Ioannidis et al[4] reported
on a case of incidental toothpick ingestion which caused
an ileum fistula and mimicked CD. In addition, a patient
presented with recurrent, subacute obstruction and right
iliac mass mimicking the presentation of CD[5]. Subsequent lower endoscopy revealed small bowel phytobezoar
which passed spontaneously.
To our knowledge, only one paediatric case of an ingested foreign body mimicking CD has been reported[6];
nevertheless, this was an acute event. A 7-year-old boy presented with a 2-wk history of cramping abdominal pain
and low grade fever. Colonoscopy revealed an oedematous, friable rectosigmoid junction with a solitary fistula or
ulcer. Hydrocortisone enemas were prescribed with minimal improvement. Seven days later his condition became
more serious, and a computed tomography scan revealed
a right iliopsoas abscess. Repeated colonoscopy showed a
toothpick in the lumen of the rectosigmoid colon.
Foreign bodies usually cause acute symptoms of perforation, obstruction or gastrointestinal bleeding. However, our patient had chronic symptoms. This is probably
due to the lack of perforation or obstruction. Meanwhile,
his symptoms were similar to the reported cases, in which
perforation or fistula was diagnosed.
We were presented with a healthy, young adolescent
with chronic abdominal pain, weight loss and occult
bleeding - classic presenting features of paediatric inflam-

DISCUSSION
We report on a case of an ingested foreign body as
a twenty-euro bet. To our knowledge, this is the first
description of a swallowed object causing chronic gastrointestinal symptoms in a paediatric patient. However,
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matory bowel disease. Our working hypothesis was CD,
though the laboratory tests were negative. Colonoscopy
revealed a plastic, half-ball pen embedded in the sigmoid
mucosa. The patient concealed swallowing a half-pen as
a 20-euro bet with his friend. His subsequent hospital admission due to vomiting and acute abdominal symptoms
may be explained as due to gastric irritation. Later the
foreign body passed through the upper gastrointestinal
tract and impacted in the sigmoid region. We speculate
that occult bleeding was caused by the chronic mucosal
irritation around the embedded pen. Anorexia and abdominal pain can be explained by the increased bowel
peristalsis around the logged pen[7].
The value of imaging studies for an ingested foreign body seems to be questionable based on our case.
Hence, plain abdominal X-ray (plastic pen) and abdominal ultrasound (sigmoid localization) could not identify
the pen. Nevertheless, the role of imaging studies is
crucial to determine the inflammatory reaction in and
around the bowel wall and to exclude findings requiring
surgical intervention[7].
The majority of ingested foreign bodies that reach
the stomach pass through the alimentary tract without
complication. If not, the management of ingested foreign bodies is dependent on their size, shape, material
and location. After imaging studies, endoscopy should
be considered as the crucial step in management since it
is a potent and safe diagnostic tool. On the other hand,
surgical treatment is mandatory in the presence of complications such as abscesses and fistulas[7]. In our patient,
we attempted the removal of the embedded pen, but due
to the increased possibility of perforation, we did not
prevail. Subsequently, the pen was spontaneously passed
after the first endoscopy as a result of the previous attempts of removal.
In summary, we report on an adolescent patient with

chronic gastrointestinal symptoms due to a swallowed
plastic pen that mimicked CD. Therefore, an ingested
foreign body should be included in the differential diagnostic procedure related to chronic gastrointestinal
symptoms.
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report and literature review
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cm × 5 cm ileocecal mass with severe mucosal edema
and luminal stricture in the distal ileum. Histopathological examination confirmed a diagnosis of ileocecal
endometriosis without other areas involved. After oneyear follow-up, there was no recurrence of the symptoms.
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Core tip: We describe the case of a 41-year old woman
who had recurrent abdominal pain with vomiting and
diarrhea on presentation to our hospital. The results of
computer tomography scanning and small bowel endoscopy were strongly suspicious for Crohn’s disease.
However, surgery and histopathological examination
confirmed a diagnosis of ileocecal endometriosis without other areas involved.
Original sources: Tong YL, Chen Y, Zhu SY. Ileocecal endometriosis and a diagnosis dilemma: A case report and literature review. World J Gastroenterol 2013; 19(23): 3707-3710 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i23/3707.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i23.3707

Abstract
Bowel endometriosis affects between 3.8% and 37%
of women with endometriosis. The evaluation of symptoms and clinical examination are inadequate for an
accurate diagnosis of intestinal endometriosis. We describe the case of a 41-year-old woman who presented
to our hospital because of six months of recurrent abdominal pain, vomiting and diarrhea, without previous
history of bowel disease. Physical examination revealed
a palpable 3 cm × 5 cm mass in the right lower quadrant abdomen. Laboratory tests showed slightly elevated levels of CA19-9 and CA125. Small bowel computer
tomography scanning revealed an ileocecal mass with
bowel wall thickening and luminal narrowing. Small
bowel endoscopy identified a deep longitudinal ulcer
and mucosal edema in the distal ileum. All these findings supported the diagnosis of Crohn’s disease. The
patient underwent a laparotomy, which identified a 5
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INTRODUCTION
Intestinal endometriosis affects 12%-15% of menstruating women, and is generally an asymptomatic condition[1].
Ileal involvement is very rare and the patients generally
present with an asymptomatic or painful mass[2]. Symptoms of bowel endometriosis are numerous, ranging
from being asymptomatic to a constellation of symptoms
like painful bowel movements, cramps, constipation, diarrhea, vomiting, rectal pain, infertility, abdominal mass,
increased urinary frequency and cyclical hematochezia[3].
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Classically, the symptoms become worse during menses,
but this is not always the case. This myriad of symptoms
makes the condition difficult to diagnose. Small bowel
endometriosis tends to affect bowel serosa and only 10%
of intestinal cases have mucosal involvement[1,4,5]. It can
be difficult to discern between ileal Crohn’s disease (CD)
and endometriosis.
In this report, we describe a further case of ileocecal mass with longitudinal ulcer which was suspected as
being CD. Surgery and histopathological examination
confirmed a diagnosis of ileocecal endometriosis with no
other areas involved. This report serves as a reminder of
this rare condition as well as highlighting the diagnostic
difficulties it can pose.

dometrial tissue in extrauterine sites. It affects 10%-15%
of women of reproductive age and usually becomes
apparent in the reproductive years when the lesions are
stimulated by ovarian hormones[6]. Intestinal endometriosis occurs in 12%-15% of cases, and the incidence of the
involvement of different intestinal sites varies greatly in
the literature, with the rectosigmoid colon, small bowel,
appendix and cecum affected in 50%-90%, 2%-16%,
3%-18% and 2%-5% of cases, respectively[4]. As in our
case, ileocecal involvement is rare with an incidence of
4.1% in intestinal cases[7].
The etiology of endometriosis is still elusive. The
most widely accepted theory is that “retrograde menstruation’’ causes the implantation and growth of endometriosis on the serosal surface of extra-uterine organs
or that this occurs secondary to metaplasia in the pelvic
peritoneum[2,8-10].
Symptoms of bowel endometriosis can be associated
with the patient’s menstrual cycle in 18%-40% of cases
but may become permanent when the lesions progress[2,11,12]. Under cyclical hormonal influences, serosal
implants may proliferate and infiltrate the bowel wall, and
lead to inflammation, fibrosis, and metaplasia or hyperplasia of intestinal smooth muscles that can involve the
serosa, submucosa and (uncommonly) mucosa[13]. This
then leads to introverted mucosa surrounding the appendix hole, luminal stricture, longitudinal ulcer, and ileocecal mass as we believe happened in our case.
Symptoms range from an asymptomatic state to a
constellation of symptoms like painful bowel movements, cramps, constipation, diarrhea, vomiting, rectal
pain, infertility, abdominal mass, increased urinary frequency and cyclical hematochezia[3]. Those symptoms can
mimic a wide spectrum of diseases, including irritable
bowel syndrome, infectious diseases, ischemic enteritis/
colitis, inflammatory bowel disease and neoplasm, so it
is difficult to establish a preoperative diagnosis of bowel
endometriosis[2,14,15].
Laboratory tests such as CA125 detection are not
sensitive enough for diagnosis[9]. Transvaginal sonography should be used as the first-line diagnostic technique;
this has shown a sensitivity and specificity of 43.7% and
50%, respectively[16,17]. Saline contrast sonovaginography
was more accurate in diagnosing the condition than was
transvaginal ultrasonography, with a sensitivity and specificity of 90.6% and 85.7%, respectively[16-18]. Contrast
CT with enteroclysis protocols can be useful in diagnosis
as this may demonstrate focal or constricting bowel lesions[4,9]. Magnetic resonance imaging (MRI) is currently
the best imaging modality for enteric endometriosis with
a sensitivity of 77%-93%[1,9]. Endoscopy may provide no
valuable results because of the intact mucosa, but it is
still recommended in all patients with suspected endometriosis to rule out mucosal involvement and malignant lesions with the help of biopsies, if needed. In our patient,
symptoms relapsed irregularly and were not related with
menses. The imaging results showed an ileocecal mass
and longitudinal ulcer with luminal stricture under endoscopy, which strongly suggested CD. Due to the bowel

CASE REPORT
A 41-year-old lady with no significant past medical history was presented to our hospital because of six months
of recurrent abdominal pain, vomiting and diarrhea.
The patient had no past history of tuberculosis or other
infectious diseases. She also denied radiation exposure, a
poisonous chemical contact history and genetic history.
Her family had no history of bowel disease. Physical examination revealed a palpable 3 cm × 1.5 cm mass in the
right lower quadrant abdomen.
Laboratory tests showed slightly elevated levels of
C-reactive protein, CA19-9 and CA125. No other abnormalities were found in tests such as erythrocyte sedimentation rate, immune index or tuberculosis series check.
Routine stool test was normal with occult blood negative.
Computer tomography (CT) scanning revealed an
ileocecal mass with multiple mesenteric lymph nodes
enlarged. A colonoscopy she underwent three months
previously showed introverted mucosa surrounding the
appendix hole without colon abnormalities. Small bowel
endoscopy identified a deep longitudinal ulcer in the distal ileum, mucosal edema and luminal stricture which the
endoscope couldn’t go through (Figure 1). All these findings supported the diagnosis of CD. To evaluate other
intestinal lesions, we undertook small bowel CT scanning,
which revealed an ileocecal mass with bowel wall thickening and luminal narrowing, without other intestinal areas
being involved (Figure 2).
Due to the bowel obstruction, the patients underwent
a laparotomy, which revealed an ileocecal mass, 5 cm × 5
cm in size, with severe mucosal edema and luminal stricture in the distal ileum. No other organs were invaded.
The frozen-section diagnosis was endometriosis. En bloc
resection was taken and the histopathological examination confirmed ileocecal endometriosis. No subsequent
medical treatment was undertaken. The patient recovered
well after the surgery, and her quality of life has been significantly improved. After one-year follow-up, there was
no recurrence of the symptoms.

DISCUSSION
Endometriosis is defined as the presence of ectopic en-
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Figure 1 Enteroscopic findings of the patient. A: Mucosal edema of the distal ileum; B: A deep longitudinal ulcer and luminal stricture in distal ileum; C: Multiple
ulcers, mucosal edema in distal ileum.

A

B

C

Figure 2 Small bowel computer tomography scan of the patient. Ileocecal bowel wall thickening and luminal narrowing with proximal lumen expansion. Contrast
enhancement pattern showed marked enhancement. No other parts of the intestine involved.

obstruction, surgery was recommended.
Histopathological confirmation required presence
of both glandular and stromal tissue. In our patient, the
pathologist’s findings showed that the annular lesion of
endometriosis and mucosa was not involved.
The treatment of uncomplicated intestinal endometriosis depends on the patient’s age and intention to
conceive. Medical treatment with hormonal therapy such
as the oral contraceptive pill, danazol or gonadotropin
antagonists can be attempted for intestinal disease when
there is no obstruction[1,2,19]. Bowel resection is indicated
if there are symptoms of obstruction or bleeding, and if
malignancy cannot be excluded. Post-operative hormonal
therapy does not demonstrate benefits, according to a recent meta-analysis[20].
In summary, bowel endometriosis should be borne
in mind when a woman of reproductive age presents
with episodic gastrointestinal symptoms. A careful history may elicit symptoms related to the patient’s menses.
Small bowel CT and MRI is indicated, and endoscopy
is still recommended in all patients to rule out mucosal
involvement and malignant lesions. In our case, the final
diagnosis could only be given by the pathologist’s report.
Multidisciplinary care should be encouraged to ensure
correct evaluation and improve the management of these
patients.
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DIGESTIVE SYSTEM DISEASES

Gastric body diaphragm-like stricture as a rare complication
of nonsteroidal anti-inflammatory drugs
Li-Li Wu, Yun-Sheng Yang, Feng-Chun Cai, Shu-Fang Wang
NSAIDs use. In this study, the first case of NSAIDs-induced diaphragm-like stricture in the gastric body is reported which was successfully treated by an endoscopic
approach to avoid a complicated surgical intervention.
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INTRODUCTION
Nonsteroidal anti-inflammatory drugs (NSAIDs) are
known to cause erosion, ulceration, occult bleeding and
subsequent stricture formation in the gastrointestinal
tract. A rare NSAIDs-induced complication is the formation of diaphragm-like strictures in the intestine[1-4].
Herein, we report, to our knowledge, the first case of
NSAIDs-induced diaphragm-like stricture in the gastric
body successfully treated by an endoscopic approach to
avoid a complicated surgical intervention.

Abstract
Increased risk due to nonsteroidal anti-inflammatory
drugs (NSAIDs) therapy has been observed in patients.
Although diaphragm-like stricture in the small bowel
and colon induced by NSAIDs therapy has been rarely
reported, gastric body diaphragm-like stricture has
not been reported. We describe the first case of gastric body diaphragm-like stricture due to NSAIDs in a
44-year-old male patient who was successfully treated
by an endoscopic approach to avoid complicated surgery. This case highlights new insight into the disadvantages of NSAIDs and provides new data for future
clinical studies.

CASE REPORT
A 44-year-old male patient presented with a 2-mo history
of abdominal distention and vomiting. There was temporary relief after vomiting and the vomitus was composed
of gastric contents. The patient had taken more than 15
g of compound aminopyrine phenacetin tablets by mistake whilst drunk three months previously. On physical
examination, his abdomen was tender without any other
relevant physical findings. Routine blood and biochemical tests were normal, and tumor markers were within the
normal ranges. Gastroscopy showed multiple erosions,
ulcers and nodular changes in the proximal gastric body,

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Gastric; Gastroscopy; Diaphragm; Stricture;
Nonsteroidal anti-inflammatory drug
Core tip: The major disadvantage of nonsteroidal antiinflammatory drugs (NSAIDs) therapy is the potential
to induce adverse gastrointestinal effects. However,
diaphragm disease is a rare complication of long-term
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in which the largest ulcer was about 1.0 cm × 1.5 cm (Figure 1A, black arrow). Deformation and stricture of the
gastric body was noted, and the gastroscope was unable
to pass through the stricture (Figure 1A, white arrow).
Biopsy pathology at the ulcer edges revealed inflammation and other benign changes. Organic iodine solution
radiography of the upper gastrointestinal tract showed a
very thin stricture in the gastric body (Figure 1B). Subsequently, a pediatric gastroscope was used, but also failed
to pass through the stricture. Repeat biopsy pathology
confirmed the previous histology of benign inflammation, and immunohistochemistry showed weakly positive
results for CD3, CD43, CD20, Ki-67 and CK, which were
consistent with the drug-induced gastric body benign ulcers and stricture. Endoscopic transcatheter radiography
was then performed which demonstrated that the gastric
body stricture was a diaphragm-like stricture (Figure 1C).
The patient underwent balloon dilation and placement
of a metal stent (Figure 1D); his symptoms resolved after
these endoscopic procedures. On follow-up 2 mo later,
the patient had no symptoms.

A

B

DISCUSSION
C

NSAIDs, such as aspirin, indomethacin, diclofenac,
and compound aminopyrine phenacetin, are the most
commonly prescribed drugs for inflammation, arthritis and cardiovascular protection. However, a major
disadvantage of NSAIDs therapy is the potential to
induce adverse gastrointestinal effects, particularly in
the stomach and duodenum. It has been reported that
as many as 25% of chronic NSAIDs users may develop
ulcer disease, and 2%-4% of these ulcers may bleed or
perforate[5,6]. NSAIDs are absorbed into enterocytes and
then uncouple mitochondrial oxidative phosphorylation, resulting in the dysfunction of tight intracellular
junctions and intestinal permeability. Enterocytes are
thereby exposed to luminal aggressive contents, leading
to inflammation and ulceration[7]. Recent clinical research
shed light on NSAID-induced small intestinal mucosal
damage including erosions and ulcerations, which occur
more often than previously expected[8]. Graham et al[9]
reported that 70% of patients who took NSAIDs for >
3 mo had small intestinal ulcers and erosions shown by
capsule endoscopy.
Diaphragm disease induced by NSAIDs, first described by Lang et al[1] in 1988, is a rare and severe complication of long-term NSAIDs use, especially in elderly
patients[2]. Although diaphragm-like stricture of the small
bowel was not associated with the use of NSAIDs in
recent reports[10], diaphragm disease was thought at one
time to be a unique form of intestinal pathology associated with NSAIDs administration. Disease may occur in
2% of NSAIDs users in the small bowel[3], commonly
in the ileum[2,4], or in the duodenum in some cases[11,12].
In the past decade, diaphragm-like strictures in the large
intestine due to adverse effects of NSAIDs have been
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Figure 1 Imaging features of diaphragm-like stricture. A: Gastroscopy
showed multiple erosions, ulcers, and nodular changes in the proximal gastric
body (black arrow) with a very thin stricture (white arrow) which the gastroscope
was unable to pass through; B: Organic iodine solution radiography of the upper
gastrointestinal tract showed a tight stricture in the gastric body (arrow); C: Endoscopic transcatheter radiography demonstrated a diaphragm-like stricture (arrow);
D: After balloon dilation placement of a metallic stent was undertaken (arrow).
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increasingly reported[13,14].
The precise pathogenesis of diaphragm disease is
unclear, however, the main histological abnormalities
include thickening and chaotic arrangement of muscular bundles in the muscularis mucosae, fibrosis of the
lamina propriae and mucosal ulceration[15]. Therefore,
affected patients frequently present with gastrointestinal
obstructive symptoms and often require surgical treatment.
Although diaphragm-like strictures have been reported in the small bowel and colon, strictures in the gastric
body have not been documented in the literature. This
may be because the gastric body not only has a wider
lumen or space, but also has a thick muscularis. We recently experienced a rare case which occurred after ingestion of a large quantity of NSAIDs. It is known that
endoscopic dilation, surgical resection and suspension
of NSAIDs administration are common treatment options depending on the position, length and severity of
the stricture. In the present middle-age patient, we successfully used the minimally invasive treatment modalities endoscopic dilation and placement of a metal stent,
which avoided complicated surgical management.
More and more cases induced by NSAIDs have been
reported in the literature, including gastrocolic fistula[16],
Brar et al[17] reported a case of perforation, and even a
case of Crohn’s disease was reported which was endoscopically and histologically misinterpreted[18]. Due to the
increasing world-wide use of NSAIDs, NSAID-related
gastrointestinal complications still continue to be a major concern and require more therapeutic strategies[19-24].
This study, for the first time, reports a rare case of diaphragm-like gastric body stricture which was successfully
treated by an endoscopic approach. The endoscope is a
useful tool for the diagnosis and treatment of suspected
NSAIDs-related gastrointestinal complications.
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Core tip: This is a case of 61-year-old woman who
presented with upper gastrointestinal hemorrhage
caused by duodenal Dieulafoy’s lesion that presented
with blood oozing from the normal mucosa on upper
endoscopy. Complete hemostasis was achieved using
a mini-loop ligation without a mucosal lesion, such as
ulceration, on two month follow-up endoscopy. Thus,
mini-loop ligation is an effective, easy to use and safe
method for the treatment of Dieulafoy’s lesion. However, case reports with longer follow-up are needed for
a definitive statement because of the substantial risk
of re-bleeding from a residual aberrant artery.
Original sources: Gomerčić Palčić M, Ljubičić N. Mini-loop
ligation of a bleeding duodenal Dieulafoy's lesion. World J
Gastroenterol 2013; 19(22): 3505-3507 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i22/3505.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i22.3505

Abstract
Two percent of gastrointestinal hemorrhages are caused
by Dieulafoy’s lesions, which are located in duodenum
in only 15% of cases. There are no recommendations
regarding the prime endoscopic treatment technique for
this condition. A 61-year-old woman presented with melena without signs of hemodynamic instability. During an
urgent upper endoscopy, blood oozing from the normal
mucosa of the duodenum was seen and this was classified as a Dieulafoy’s lesion. A mini-loop was opened at
the rim of a transparent ligation chamber, at the end of
the endoscope, and after aspiration of the lesion, closed
and detached. Complete hemostasis was achieved without early or postponed complications. In every day clinical practice, mini-loop ligation is rarely used because of
possible complications, such as site ulceration, organ
perforation, re-bleeding and possible inexperience of
the operator. To the best of our knowledge this is the
first case of successful treatment of bleeding duodenal
Dieulafoy’s lesion by mini-loop ligation.

INTRODUCTION
Dieulafoy’s lesion (DL), a condition first reported in 1884,
and named in 1898, refers to dilated submucosal arterial
malformation (width of 1-3 mm) that protrudes through
overlying epithelium erosion accompanied with normal
surrounding mucosa[1]. It can be found in any segment of
the gastrointestinal (GI) tract with a preference for the
lesser curvature of the stomach, 6 cm distally from the
esophagogastric junction[2]. The incidence of DL is unknown because it is usually an asymptomatic condition that
is often undiagnosed; however, its most common complication, GI hemorrhage, accounts for 2%-3% of all GI
hemorrhage. A combination of abundant arterial bleeding
with an inapproachable site of the lesion implies urgent
and reliable treatment; the available endoscopic hemostatic
methods are thermal, mechanical and injection[3,4]. To the
best of our knowledge mini-loop ligation has never been
reported as a treatment option in a case of DL.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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at high risk for surgery, is usually a salvage method in
cases of unsuccessful endoscopic treatment, particularly
if the lesion cannot be visualized because of excessive
hemorrhage[6]. EUS is used to help detect the site of the
submucosal vessel, especially in cases of spouting bleeding and to confirm ablation of a DL after therapy.
The endoscopic appearance of a DL is typically arterial spurting or oozing streaming from a minimal defect
of the normal surrounding mucosa, or, less commonly,
a protruding vessel without signs of active bleeding or
with an adherent clot. In this case, blood oozing out of
the normal mucosa was visualized without the possibility
to distinguishing the underlying vessel. Once the diagnosis is established, several endoscopic techniques can
be used, depending on the site of the lesion, severity of
symptoms and previous operator experience. Available
endoscopic procedures are electrocoagulation, heat probe
coagulation, argon plasma coagulation, local epinephrine
injection, sclerotherapy, banding and hemoclip. There is
no consensus as to which is the most appropriate method. Based on the available data, endoscopic mechanical
haemostatic methods seem to be superior to thermal or
injection treatment methods[7,8]. However, the most commonly used methods are injection therapy and mechanical endoscopic therapy with hemoclips. In our case, a mechanical hemostatic method was used; the bleeding vessel
with the surrounding mucosa was aspirated into the
transparent ligation chamber and a preloaded nylon ring,
called a mini-loop, was closed and detached with consequent complete hemostasis. A search of the published
literature using PubMed with the phrase “Dieulafoy’s
lesion” resulted in 211 articles, of which the first was
dated to early 1978 reporting two cases of DL of the
jejunum[9]. First report of a duodenal DL was published
in 1993[10] and to the best of our knowledge, there have
been no reports of mini-loop ligation as a choice of endoscopic treatment for DL. Despite the fact that the first
choice therapy for the bleeding duodenal DLs among
most endoscopists includes injection of epinephrine and
electrocoagulation[11], mechanical techniques are used
more frequently and endoscopic band ligation (EBL) has
been demonstrated to be an effective treatment for bleeding esophageal, stomach, duodenal and rectal DLs[12,13].
Chung et al[14] and Yanar et al[15] demonstrated higher efficacy of mechanical hemostatic therapy in initial hemostasis and lowering re-bleeding rate with hemoclip and
band ligation compared to injection therapy in patients
with DL. On the other hand, EBL has been shown to be
as effective as injection therapy with epinephrine, with or
without thermal therapy, with a significantly longer length
of hospitalization among patients treated with injection
therapy or combined therapy with epinephrine and thermal therapy[16]. In a study that compared two mechanical methods, EBL and endoscopic hemoclip placement
(EHP), no difference was detected in efficacy or safety
in the management of bleeding gastric DLs and only
one patient from each group experienced re-bleeding[17].
A larger study (66 patients) showed a lower recurrent
bleeding rate in patients treated with EBL compared with
EHP (3.1% vs 14.7%)[18]. A combined therapy, such as

CASE REPORT
A 61-year-old woman was admitted to our emergency
unit because of melenic stool without abdominal pain,
nausea or vomiting. Her previous history indicated that
she did not have any serious health problems, just arterial hypertension and hyperlipoproteinemia, which were
adequately regulated with chronic therapy. There was no
history of alcohol abuse or excess intake of non-steroidal
anti-inflammatory drugs (NSAIDs). She was anemic, but
showed no signs of hemodynamic instability. Although a
nasogastric tube aspirate was clear after insertion, a rectal
examination showed evidence of melena. Laboratory tests
revealed low levels of erythrocytes 2.8 × 109/L and hemoglobin 79 g/L with normal coagulation parameters. After
signing an informed consent, the patient underwent an urgent upper endoscopy (GIF Q160, Olympus Optical Co.,
Japan). Blood oozing from a pin-point defect with normal
surrounding mucosa of the duodenum was visualized
and that was suggestive of DL (Figure 1A). A detachable
nylon ring was opened at the rim of a transparent ligation
chamber attached to the tip of the endoscope (Figure 1B).
The lesion was aspirated into the chamber and subsequently the mini-loop was closed and detached, achieving
complete hemostasis (Figure 1C). A blood transfusion was
administered later, together with pantoprazole in the infusion over a 48 h period. A repeated endoscopy showed
that the mini-loop was located at the site of the lesion
with no visible sign of acute hemorrhage. The patient was
discharged from the hospital on the fourth day with a satisfactory complete blood count (erythrocytes 3.9 × 109/L
and hemoglobin 98 g/L). On follow up examination two
months later, no pathology of a duodenal mucosa was
observed, such as ulceration on the site, and values of her
complete blood count were normal.

DISCUSSION
DL of the duodenum is an uncommon cause of upper
GI bleeding, currently experiencing an increase of its
frequency because operators’ increased awareness of
this condition. The duodenum is the second commonest
site of DLs, accounting for 15% of patients, second only
to the lesser curvature of the stomach, which accounts
for around 70%[3,5]. Although the incidence of DL is unknown, it accounts for 2%-3% of all GI hemorrhages.
Clinical presentations of this condition are extremely
wide-ranging: from symptom free, and therefore, frequently undiagnosed cases, to signs of severe and often
fatal GI hemorrhage. These lesions usually appear among
the elderly, predominantly in men, and are associated with
multiple co-morbidities such as chronic renal and heart
failure. Other risk factors include the usage of NSAIDs,
and antiplatelet and anticoagulant therapy. The patient we
treated was an elderly woman with a history of arterial
hypertension and hyperlipoproteinemia.
Upper endoscopy, the gold standard, is diagnostic in
90% of the cases; other available diagnostic techniques
are angiography and endoscopic ultrasound (EUS). Selective catheter-directed embolization, especially in patients
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A

B

C

Figure 1 Sixty-one-year-old woman was admitted to our emergency unit because of melenic stool without abdominal pain, nausea or vomiting. A: Bleeding
duodenal Dieulafoy's lesion; B: Visible bleeding Dieulafoy's lesion through the rim of a transparent ligation chamber attached to the tip of the endoscope; C: The miniloop is closed and detached, achieving complete hemostasis.

EBL with EUS, promises a new era in diagnostic efficacy
in terms of establishing accurate diagnosis, guiding EBL
and confirming success of the treatment[19].
Therapeutic endoscopy is the first line of treatment
of DL. However, the choice of technique is not specified. In our case, endoscopic mini-loop ligation proved to
be an effective, easy to use and safe method for the treatment of DL. Mini-loop ligation may become a method
of choice in resolving bleeding DL; however, case reports
with longer follow-up periods are needed for a definitive
statement because of the substantial risk of re-bleeding
from a residual aberrant artery.
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DIGESTIVE SYSTEM DISEASES

Meckel’s diverticulum bleeding diagnosed with magnetic
resonance enterography: A case report
Fu-Run Zhou, Liu-Ye Huang, Hai-Zhu Xie
tive pathology showed Meckel’s diverticulum containing
pancreatic tissues. He was cured and discharged 7 d
after operation. We conclude that MR enterography of
the small intestine has greatly improved the diagnosis
rate of Meckel’s diverticulum, particularly in those patients with the disease which can not be confirmed via
double-balloon enteroscopy.
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Core tip: This study describes a case of male patient
with bleeding from Meckel’s diverticulum diagnosed with
magnetic resonance (MR) enterography of the small
intestine. MR enterography of the small intestine has
greatly improved the diagnosis rate of Meckel’s diverticulum, particularly in those patients with the disease
which can not be confirmed via double-balloon enteroscopy.

Abstract
Although the introduction of double-balloon enteroscopy has greatly improved the diagnostic rate, definite
diagnosis of Meckel’s diverticulum far from the ileocecal valve is still impossible in most cases. We explored
the role of magnetic resonance (MR) enterography in
detecting bleeding from Meckel’s diverticulum that can
not be confirmed via double-balloon enteroscopy. This
study describes a case of male patient with bleeding
from Meckel’s diverticulum diagnosed with MR enterography of the small intestine. No bleeding lesion
was found via colonoscopy, anal enteroscopy, or oral
colonoscopy. MR enterography of the small intestine revealed an occupying lesion of 3.0 cm in the lower segment of the ileum. The patient was transferred to the
Department of Abdominal Surgery of our hospital for
surgical treatment. During surgery, a mass of 3 cm × 2
cm was found 150 cm from the ileocecal valve, in conjunction with congestion and edema of the corresponding mesangium. Intraoperative diagnosis was small
bowel diverticulum with bleeding. The patient underwent partial resection of the small intestine. Postopera-
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INTRODUCTION
Gastrointestinal bleeding of unknown cause is mostly a result
of lesions located in the small intestine, for which the diagnosis and treatment can be challenging[1,2]. Meckel’s diverticulum
is a common congenital malformation of the small intestine, with gastrointestinal bleeding being the most common symptom. Preoperative diagnosis of this condition is
difficult. Although the introduction of double-balloon enteroscopy has greatly improved the diagnostic rate, definite
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diagnosis of Meckel’s diverticulum far from the ileocecal
valve is still impossible in most cases. This study describes
a case of bleeding from Meckel’s diverticulum diagnosed
with magnetic resonance (MR) enterography of the small
intestine in our department.

malformation of the small intestine, with an incidence of
1% to 4%[3]. It usually occurs in the ileum within 100 cm
of the ileocecal valve[4], and is a true diverticulum consisting of all layers of the bowel wall. Meckel’s diverticulum
harbors various ectopic tissues, with gastric mucosa being
the most common (about 50%), followed by pancreatic
tissues (about 5%)[5]. The majority of people afflicted
with Meckel’s diverticulum are asymptomatic, and 4%
to 6% of the patients are detected due to symptoms of
related complications[6-10]. Gastrointestinal bleeding is the
most common symptom of Meckel’s diverticulum[11], followed by intussusception, and intestinal obstruction.
Such bleeding occurs from larger vessels invaded by
erosion and ulceration of normal intestinal mucosa in the
diverticulum, as a result of the secretion of gastric acid
or alkaline pancreatic fluid from the ectopic mucosa[12-15].
Consisting mainly of fundic glands, where parietal cells
secrete gastric acid and chief cells secrete pepsin, the ectopic gastric mucosa is closely related to gastrointestinal
bleeding, as the acid does not only directly cause corrosion of the diverticulum and intestinal mucosa, but also
promotes the conversion of pepsinogen secreted by ectopic chief cells into pepsin, which in turn induces tissue
digestion and leads to ulceration and bleeding.
Preoperative diagnosis is difficult when Meckel’s diverticulum is complicated by small intestinal bleeding[15].
Gastroscopy, colonoscopy, barium meal and ultrasound
lack specificity, but they can be used to exclude lower
gastrointestinal bleeding from other sites. Due to its highdensity resolution, CT scanning can detect and accurately
locate stones of low density in Meckel’s diverticulum[16,17].
CT enterography of the small intestine has been proven
to be more useful than conventional CT in patients suspected of having small bowel lesions, as it not only maximizes the visibility of the mucosa and intestine structure
with the aid of contrast agents, but also detects parenteral
abnormalities[18-22]. MR enterography is a radiation-free
technique developed based on CT enterography, which
allows evaluation of intestinal functionalities using MR
fluoroscopy.
MR enterography is a novel technique that combines
the advantages of both the conventional enterography
and the morphological imaging of magnetic resonance
imaging, thus making it an examination for both the
functions and the morphologies of small intestine. Before
MR enterography is done, the bowel must be completely
cleansed and the intestinal canal distended. Therefore, it
is critically important to select a contrast agent that can
thoroughly distend the intestinal canal and clearly demonstrate the enteric cavity and intestinal wall, and does
not produce artifacts or pose a hazard to human health.
Although the double-contrast imaging of the small intestine is helpful for observing the early mucosal changes,
it cannot visualize the lesions around the intestinal wall
or in the mesentery. In contrast, MR enterography, with
three-dimensional imaging capabilities and excellent softtissue contrast, can be used to observe the mucosa and
analyze the changes around the intestinal canal[23-25].

CASE REPORT
A 25-year-old man was first admitted to the hospital for
lower abdominal pain on March 25, 2011. No abnormality was found through enhanced computed tomography
(CT) scan of the whole abdomen on admission. No positive finding was reported on anal enteroscopy. Barium
meal examination of the entire digestive tract showed
multiple fluid levels in segments 4 and 5 of the small intestine. His condition improved with anti-inflammatory
therapy, intestinal spasmolysis, and nutritional support.
He was then discharged on April 3, 2011. After that, he
was diagnosed as having “appendicitis” and underwent
appendectomy in a local hospital. Encapsulated fluid was
present in the right lower quadrant, which was improved
after puncture and drainage. Later, he was again admitted to our hospital on February 17, 2012 due to melena
for two days after recurrent abdominal pain for nearly a
year. Examinations on admission showed a positive fecal
occult blood test, stool red blood cell (RBC) +++/HP,
C-reactive protein: 30.9 mg/L; abdominal CT revealed
a small amount of fluid in the pelvic cavity. Routine examination of the ascites fluid collected by ultrasoundguided puncture showed red fluid, specific gravity >
1.018, positive Rivalta test, RBC ++++/HP, and nucleated cell count of 1.8 × 109/L. Ascites smears revealed
no acid-fast bacilli. Bacterial culture indicated Streptococcus
sanguis. No bleeding lesion was found via colonoscopy,
anal enteroscopy, or oral colonoscopy. His condition improved after hemostatic, anti-infective and symptomatic
treatment, and he was discharged on March 4, 2012. His
condition remained stable after discharge until three days
prior to admission when he experienced lower abdominal pain after eating spicy food, and had dark red bloody
stools, 2-3 times a day. He was admitted for a third time
on April 24, 2012. Blood tests upon admission showed
hemoglobin (HGB) of 96 g/L; MR enterography of the
small intestine showed an occupying lesion of 3.0 cm in
the lower segment of the ileum. He was transferred to
the Department of Abdominal Surgery for surgical treatment. During surgery, a mass of 3 cm × 2 cm was found
150 cm from the ileocecal valve, in conjunction with
congestion and edema of the corresponding mesangium.
Intraoperative diagnosis was small bowel diverticulum
with bleeding. Postoperative pathology showed Meckel’
s diverticulum containing pancreatic tissues. The patient
underwent partial resection of the small intestine, and
was cured and discharged 7 d after operation (Figure 1).

DISCUSSION
Meckel’s diverticulum is the most common congenital
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small bowel mucosa possible, and the latter technique
also enables biopsy for pathological diagnosis and endoscopic treatment[26-28]. Compared with traditional push enteroscopy (90-150 cm) and retrograde terminal ileoscopy
(50-80 cm), double-balloon enteroscopy has a longer
average depth (240-360 cm orally and 102-140 cm anally);
compared with capsule endoscopy, it enables more pathological and endoscopic applications, such as hemostasis,
polypectomy, dilatation treatment, and removal of foreign substances[29,30]. Heine et al[31] demonstrated in their
study that double-balloon enteroscopy has a diagnosis
rate of 63% for obscure gastrointestinal bleeding, and
complete small bowel examination is achievable for about
1/3 of these cases.
Although double-balloon enteroscopy has a high
diagnosis rate for unexplained gastrointestinal bleeding,
since a complete small bowel examination can be done
in only a few patients, the causes of bleeding still remain
unknown in many other patients before surgery. In the
present case, the lesion was up to 150 cm from the ileocecal valve, which was undetectable by anal colonoscopy
with an average insertion depth of about 102-140 cm,
therefore, no definite diagnosis could be made. In view
of this, MR enterography of the small intestine was performed and an occupying lesion of 3.0 cm was found in
the lower segment of the ileum, with clear boundaries,
showing mixed signals. He was transferred to the Department of Abdominal Surgery for surgical treatment. During surgery, a mass of 3 cm × 2 cm was found 150 cm
from the ileocecal valve, in conjunction with congestion
and edema of the corresponding mesangium. Intraoperative diagnosis was small bowel diverticulum with bleeding. Postoperative pathology showed Meckel’s diverticulum containing pancreatic tissues. The patient underwent
partial resection of the small intestine, and was cured and
discharged 7 d after operation.
In summary, Meckel’s diverticulum is the most common congenital malformation of the small intestine that
is easily complicated by small intestinal bleeding, for
which preoperative diagnosis is difficult. The introduction
of double-balloon enteroscopy has greatly improved the
diagnostic rate, but definite diagnosis is still challenging in
some patients, especially when the lesion is far from the
ileocecal valve. MR enterography is a radiation-free technique developed based on CT enterography, which maximizes the visibility of the mucosa and intestine structure
with the aid of contrast agents. MR enterography of the
small intestine has greatly improved the diagnosis rate
of Meckel’s diverticulum, particularly in those patients
with the disease which can not be confirmed via doubleballoon enteroscopy.
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B

C

D

Figure 1 The patient underwent partial resection of the small intestine,
and was cured and discharged 7 d after operation. A: Magnetic resonance
enterography of the small intestine. An occupying lesion of 3.0 cm was found
in the lower segment of the ileum; B: A mass of 3 cm × 2 cm was found 150 cm
from the ileocecal valve during surgery; C: Removed lesion during surgery; D:
Postoperative pathology showed Meckel’s diverticulum containing pancreatic
tissues.
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Accurate hemostasis with a new endoscopic overtube for
emergency endoscopy
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posed vessels resulted in success of hemostasis.
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Core tip: The inverted overtube helped us obtain a clear
view in patients who were laid in the right lateral position. Rapid identification of exposed vessels resulted in
success of hemostasis.
Original sources: Mori H, Kobara H, Fujihara S, Nishiyama
N, Oryu M, Rafiq K, Masaki T. Accurate hemostasis with a
new endoscopic overtube for emergency endoscopy. World J
Gastroenterol 2013; 19(17): 2723-2726 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i17/2723.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i17.2723

Abstract
Endoscopic hemostasis performed in the emergency
room is difficult due to the presence of blood clots and
food residue that makes obtaining a clear view of the
bleeding vessel difficult. We experienced the efficacy
of a newly developed inverted overtube to shorten the
hemostatic time and obtain a clear endoscopic view
with upper gastrointestinal bleeding patient who were
transferred by ambulance car and required emergency
endoscopy. The technique improved the endoscopic
views and enabled us to perform the hemostatic procedures from the conventional standing position while
freely and easily changing the patient’s position. The
presence of blood clots and food residue in the gastric
fornix or upper gastric body makes identifying a bleeding exposed vessel impossible. This set-up significantly
shortened the procedure time. The inverted overtube
helped us obtain a clear view in patients who were laid
in the right lateral position. Rapid identification of ex-
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INTRODUCTION
Patients with upper gastrointestinal bleeding who are
transferred by an ambulance commonly present in emergency rooms and require an emergency endoscopy to
achieve hemostasis. Although the significance, indication and timing of emergency endoscopies are controversial[1,2], in the case of esophageal or gastric varix or
Dieulafoy’s ulcer, exposed vessels with spurting bleeding
require prompt hemostasis, and failure to achieve hemostasis may lead to a serious condition. Endoscopists are
under pressure to perform these emergency endoscopic
treatments, especially in patients with cardiovascular or
cerebrovascular diseases who are being treated with antiplatelet and anticoagulant agents[3] or in seriously ill patients who require rapid and reliable hemostasis[4]. In almost all cases, once the bleeding site is visually identified
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A

B

Figure 1 Emergency endoscopic view. A: The presence of large amounts of blood clots; B: The presence of food residue in the stomach complicated the observation of the region from the gastric fornix to the upper corpus.

A

B

C

D

Figure 2 Outer appearance and procedures of using the inverted overtube. A: Outer appearance of the inverted overtube; B: Switching the patient from the conventional left lateral decubitus position to the right lateral decubitus position using the inverted overtube to dislodge blood clots during emergency endoscopic hemostasis; C: Insertion of the endoscope into the stomach through the inverted overtube in the right lateral decubitus position; D: Continuous aspiration from the bottom of
the box (yellow arrow) enabled massive blood clots to be eliminated from the overtube, which maintained a clear endoscopic view during hemostasis.
Figure 3 The schema of the visibility differences between 2 positions. We
clockwise rotated the patient’s position to a right lateral decubitus position to
dislodge any massive clots and food residue.

Clockwise
rotation

Lefe lateral position
(exposed vessel under
the massive coagulation)

WCCR|www.wjgnet.com

Right lateral position
(high visibility of exposed
vessel)
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Figure 4 Obtaining a clear view of the gastric fornix and exposed vessels of a Dieulafoy’s ulcer. Obtaining a clear view of the gastric fornix and upper gastric
corpus, with all of the blood clots and food residue dislodged into the gastric antrum and duodenum. The exposed vessels of a Dieulafoy’s ulcer were revealed (yellow
arrows). The schema of the inverted overtube is shown in the center.

by endoscopy, hemostasis can be achieved using current
endoscopic techniques and hemostatic forceps[5]; however, if it cannot be visually identified, a surgical procedure is required[6-8]. The presence of blood clots and food
residue in the gastric fornix or upper gastric body makes
identifying a bleeding exposed vessel impossible. In the
case of gastric variceal bleeding, erythromycin or somatostatin has a beneficial effect on upper gastrointestinal
bleeding by inducing rapid gastric emptying[9,10]. However,
even with such drugs, obtaining a clear endoscopic view
to rapidly identify the bleeding exposed vessels in an
emergency situation is still difficult. This case series demonstrates a method for shortening the hemostasis time
and reducing stress for both patients and endoscopists.

Japanese Pharmaceutical Law.
The blood clot and food residue in the gastric corpus
and fornix were immediately dislodged to the right into
the duodenum by gravity (Figure 3), allowing for the
visual identification of an exposed blood vessel in the
fornix (Figure 4). Up to this point, no spurting bleeding
had been observed due to the decreased blood pressure.
However, massive spurting bleeding occurred immediately after the exposed blood vessel was pinched with hemostatic forceps. The pinched vessel was then completely
cauterized by coagulation mode to achieve hemostasis.
No bleeding was observed thereafter.

DISCUSSION
Despite the dramatic progress made in endoscopic hemostatic techniques[1,4], hematemesis from an esophageal
or gastric varix or Dieulafoy’s ulcer can lead to serious
consequences if hemostasis is not achieved[8]. Achieving accurate and reliable hemostasis is difficult without a
clear view of the bleeding vessel. Although hemostasis via
a laparotomy can be performed as a last resort, surgery
in a patient with a poor systemic condition carries a high
risk. Thus, emergency endoscopic hemostasis remains the
first-line treatment of choice[2,6].
During endoscopic hemostatic procedures performed
in the emergency room, where pretreatment is not performed, the presence of blood clots and food residue
makes obtaining a clear view of the bleeding vessel difficult[5]. The removal of blood clots from the stomach
has conventionally been achieved by gastric suction with
a gastric tube and/or by manual removal of the clot with
grasping forceps. However, the use of gastric suction
and/or grasping forceps currently requires a great deal
of time. Thus, endoscopists have adopted a procedure in
which the patient’s posture is rotated to the right lateral
decubitus position to dislodge the blood clots and enable
the identification of the bleeding vessel. Because most
endoscopists perform conventional endoscopic examinations and treatment procedures with the patient lying in
the left lateral decubitus position, they find that performing accurate hemostatic procedures from the opposite

CASE REPORT
A 55-year-old woman who was transported to our
emergency room in shock after feeling nauseous and
experiencing sudden massive hematemesis in June 2012.
Although her family informed us that a blood test 6 mo
prior had shown no signs of anemia, a blood examination revealed severe anemia (hemoglobin, 5.5 g/dL).
Emergency endoscopic hemostasis and a blood transfusion were performed. Large amounts of blood and
food residue were observed in the stomach. Because the
patient appeared drowsy, an emergency endoscopy to
detect the bleeding vessel was immediately performed in
the areas that could be observed in the left lateral decubitus position. The bleeding vessel could not be identified
in the duodenum or gastric antrum. As the amount of
fresh blood increased, obtaining a clear endoscopic view
to identify the bleeding vessel gradually increased in difficulty (Figure 1). Assuming that the bleeding vessel was
located in either the upper gastric body or gastric fornix,
which was not visible due to the blood clot, we immediately switched from the conventional observation position to the right lateral decubitus position using newly
developed inverted overtube (Figure 2). The inverted
overtube was approved by the Institutional Ethics Committee of Kagawa University Hospital, Kagawa, Japan.
Additionally, the inverted overtube was approved by the
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side, with the patient lying in the right lateral decubitus
position, to be difficult. Thus, the use of the inverted
overtube is the best method to help endoscopists perform an emergency endoscopy with less stress because
they are in their conventional standing position relative to
patients who are rotated to the right lateral decubitus position, without changing the positions of the endoscopy
unit and light source. This technique is the most effective
way to dislodge blood clots and food residue by gravity
in these patients. The present technique dramatically improved the clarity of the endoscopic views and enabled
the endoscopist to perform the hemostatic procedures
from the conventional standing position while freely
and easily changing the patient’s position. This set-up
significantly shortened the procedure time. The inverted
overtube, with its very simple structure, helped the endoscopist acquire a clear view in patients who were laid
in the right lateral position. This clear view contributed
to the rapid identification of the bleeding vessels and the
subsequent rapid achievement of hemostasis.
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DIGESTIVE SYSTEM DISEASES

Therapeutic efficacy of the Qing Dai in patients with
intractable ulcerative colitis
Hideo Suzuki, Tsuyoshi Kaneko, Yuji Mizokami, Toshiaki Narasaka, Shinji Endo, Hirofumi Matsui,
Akinori Yanaka, Aki Hirayama, Ichinosuke Hyodo
2 g/d of Qing Dai orally and continued taking other
medications for UC as prescribed. Electron spin resonance was applied to explore the mechanisms of action
of Qing Dai. After 4 mo of treatment with Qing Dai, the
CAI score decreased from 8.3 ± 2.4 to 2.4 ± 3.4 (mean
± SD; P < 0.001). Similarly, the endoscopic Matts grade
decreased from 3.4 ± 0.5 to 2.2 ± 0.8 (P = 0.02). Six
of 7 patients who were on prednisolone upon enrollment in the study were able to discontinue this corticosteroid. Electron spin resonance revealed that Qing Dai
possesses strong hydroxyl radical scavenging activity.
Qing Dai showed significant clinical and endoscopic efficacy in patients who failed to respond to conventional
medications. Scavenging of hydroxyl radicals appears
to be a potential mechanism through which Qing Dai
acts, but the significance of the scavenging ability of
Qing Dai with respect to the anti-inflammatory effect in
UC patients warrants further investigation.
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Abstract

Key words: Qing Dai; Herbal medicine; Ulcerative colitis; Hydroxyl radical; Electron spin resonance

Ulcerative colitis (UC) is a chronic inflammatory bowel
disease that may become intractable when treated with
conventional medications such as aminosalicylates,
corticosteroids, and azathioprine. The herbal medicine
Qing Dai has traditionally been used in Chinese medicine to treat UC patients, but there is a lack of published data on the efficacy of Qing Dai in UC treatment.
We report several cases of patients with intractable
UC who take Qing Dai in a retrospective observational
study. Furthermore, we explore the mechanisms of action of Qing Dai. Nine patients with active UC who received conventional medications but wished to receive
Qing Dai as an alternative medication were included
in our analysis. The UC severity level was determined
based on the clinical activity index (CAI). Additionally, 5
of the 9 patients were endoscopically evaluated according to the Matts grading system. Each patient received

WCCR|www.wjgnet.com

Core tip: Nine intractable ulcerative colitis patients using the herbal medicine Qing Dai were observed in a
retrospective observational study. After 4 mo of treatment, clinical activity and endoscopic findings improved
dramatically in most patients. Electron spin resonance
revealed that Qing Dai has a strong radical scavenging
effect.
Original sources: Suzuki H, Kaneko T, Mizokami Y, Narasaka T,
Endo S, Matsui H, Yanaka A, Hirayama A, Hyodo I. Therapeutic
efficacy of the Qing Dai in patients with intractable ulcerative
colitis. World J Gastroenterol 2013; 19(17): 2718-2722 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i17/2718.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i17.2718
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INTRODUCTION

Table 1 Patient characteristics including lesion type and
ulcerative colitis duration and treatment

The prevalence of ulcerative colitis (UC) is increasing
worldwide and has reached a total of 130000 cases in
Japan. Clinical practice guidelines issued by the Japanese
Ministry of Health, Labor and Welfare recommend
aminosalicylates, sulfasalazine, or 5-aminosalicylic acid
(5-ASA) followed by corticosteroids [prednisolone (PSL)]
or azathioprine (AZA) as the standard treatment for UC
patients. Recently, infliximab (IFX) and tacrolimus have
become available and are used clinically as novel medications for patients with UC. However, some patients do
not respond to these pharmacological interventions; UC
in such patients is called refractory or intractable. The
herbal medicine Qing Dai is also known as Indigo naturalis and is extracted from plants such as Strobilanthes cusia
and Isatis tinctoria. Qing Dai contains natural ingredients
such as indigo, indirubin, isoindigotin, and nimbosterol.
In China, Qing Dai has been traditionally used as an antipyretic, an antiphlogistic, and as a hemostatic remedy.
Qing Dai enemas have been used for ulcerative proctitis
and are currently described in Chinese medical guidelines
for the treatment of UC. However, until now, no report
has been published describing the efficacy of orally administered Qing Dai in UC patients.

Patient Sex Age
(yr)
M
M

16
36

C
D

M
M

35
33

E

M

31

F

M

27

G
H

F
F

26
29

I

M

75

Duration of
UC (mo)

Ongoing treatment
at time of Qing Dai
initiation

Proctitis
Left-sided
colitis
Proctitis
Pancolitis

18
65

5-ASA, PSL
5-ASA, IFX

96
60

Left-sided
colitis
Left-sided
colitis
Proctitis
Left-sided
colitis
Left-sided
colitis

40

5-ASA, PSL, CAP
5-ASA, PSL, AZA,
IFX
5-ASA, PSL, AZA

32
6
8

5-ASA, PSL, CAP,
IFX
5-ASA
5-ASA, PSL

74

5-ASA, PSL, AZA

Nine UC patents (7 men and 2 women) were included in this study. The
type of colitis lesion, the duration of UC and the ongoing treatment at the
time of Qing Dai initiation are shown. UC: Ulcerative colitis; M: Male; F:
Female; 5-ASA: 5-aminosalicylates; PSL: Prednisolone; IFX: Infliximab;
CAP: Cytapheresis; AZA: Azathioprine.

Electron spin resonance
To investigate the mechanisms of action of Qing Dai, we
performed electron spin resonance (ESR) spectroscopy
by using the spin-trapping reagent 5-(2,2-dimethyl-1,3propoxy cyclophosphoryl)-5-methyl-1-pyrroline N-oxide
(CYPMPO)[3]. Hydroxyl radicals were produced in an
aqueous solution containing 50 μL of 2 mmol/L H2O2
dissolved in 0.1 mol/L phosphate buffer. Fifty microliters
of 8.9 mmol/L DMPO with or without 2.5, 25, or 250
μg/mL Qing Dai was incubated for 60 s after the addition of 50 μL of 0.2 mmol/L FeSO4, and results were
obtained using a JEOL-TE X-Band spectrometer (JEOL,
Tokyo, Japan).

CASE REPORT
Cases
Nine UC patients (7 men and 2 women, listed in Table
1) who voluntarily received Qing Dai between 2008 and
2011 were retrospectively evaluated. Patients who did
not respond to 5-ASA and PSL or IFX were defined as
“intractable”. One patient who was not intractable but
refused to add PSL or IFX was included in the analysis. The average age of the patients was 34 years with a
range of 16-75 years. All patients purchased Qing Dai
from Seishinshoyakudo (Tokyo, Japan), a company that
imports Qing Dai from China and sells it at a price of
4200 Japanese yen (US $50) per 500 g. Qing Dai was
provided as powder, and each patient took 1 g of Qing
Dai orally twice a day without wrapping, according to the
manufacturer’s recommendations. All 9 patients were on
5-ASA, and 7 patients were also on PSL. 5-ASA and PSL
were taken at the recommended dose for at least 8 wk
prior to the initiation of Qing Dai; however, unique cases
include patient D, whose pharmacological regimen was
changed from 3 g/d of Pentasa (Ferring Pharmaceuticals,
Malmö, Sweden) to 3.6 g/d of Asacol (Warner Chilcott,
Dublin, Ireland) 4 d before the start of Qing Dai and
patient F, whose prescription was changed from 4 g/d of
Pentasa to 3.6 g/d of Asacol 3 d before taking Qing Dai.
The clinical activity index (CAI)[1] of the patients before
taking Qing Dai and 1, 2, and 4 mo after initially taking
Qing Dai and the endoscopic Matts grade[2] before and
after treatment with Qing Dai were retrospectively collected from clinical records because those data had been
routinely recorded for all UC patients.
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A
B

Type of UC
Lesion

Ethical consideration
All 9 patients began taking Qing Dai voluntarily. Nonetheless, for this paper, written informed consent was obtained from all of the patients included in the analysis.
Statistical analysis
The data for CAI and Matts grade score were analyzed by
a paired t-test using Excel 2010 (Microsoft, United States)
with the add-in software Statcel 3 (OMS publishing Co.,
Saitama, Japan). Differences corresponding to a P value
< 0.05 were considered statistically significant.
Clinical and endoscopic efficacy of Qing Dai
The average CAI score (mean ± SD) decreased from
8.3 ± 2.4 to 2.4 ± 3.4 (P < 0.001) (Figure 1A). This effect persisted unless the patient withdrew from Qing Dai
treatment. Patients A and C showed recurrence of UC after cessation of Qing Dai. However, their CAI score immediately recovered upon re-administration of Qing Dai.
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B

P < 0.001

14

4
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Matts grade

Clinical activity index

12

P = 0.02
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8
6
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2

4
1

2
0
0
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t /mo

2

0

4

Before

After

Figure 1 The clinical activity index score and endoscopic Matts grade before and after Qing Dai initiation. A: The score markedly improved from 8.3 ± 2.4 to 2.4
± 3.4 (mean ± SD; t-test, P < 0.001) after the initiation of Qing Dai. The line plotted in gray shows the average; B: The Matts grade significantly improved from 3.4 ± 0.5
to 2.2 ± 0.8 (mean ± SD; t-test, P = 0.02) after the initiation of Qing Dai treatment. The line plotted in gray shows the average.

A

B

Figure 2 Endoscopic finding before and after treatment. A: Before the initiation of Qing Dai, endoscopic examination showed severe ulcers and erosions in the
rectum; B: After 3 mo of Qing Dai treatment, the mucosal damage completely disappeared.

Five patients, including 3 patients with left-sided colitis,
1 patient with pancolitis and 1 patient with proctitis,
were monitored by endoscopy. The average time interval
between endoscopies was 7 mo (range 2-10 mo). The endoscopic Matts grade (Figure 1B) also decreased from 3.4
± 0.5 to 2.2 ± 0.8 (P = 0.02). Six of the 7 patients (86%)
who were also taking PSL were able to discontinue this
corticosteroid.
Patient E, a 28-year-old man who presented with
hematochezia was diagnosed as having left-sided UC
and demonstrated remarkable benefit from Qing Dai
therapy. Initially, patient E was prescribed 4 g/d sulfasalazine and 40 mg/d PSL for the treatment of UC,
and the hematochezia rapidly disappeared. However, the
hematochezia recurred as the patient reduced his intake
of PSL. Thus, patient E required the dose of PSL to be
increased several times, and treatment with AZA and
cytapheresis failed to provide long-term improvement.
Patient E met our criteria for refractory UC. After 3
years of treatment, patient E began to use Qing Dai of
his own volition. One month after treatment with Qing
Dai, hematochezia in patient E was resolved, and the
CAI score decreased from 9 to 4. The serum C-reactive

WCCR|www.wjgnet.com

protein level also decreased from 1.33 mg/dL to 0.11
mg/dL. The CAI score fell to 0 after 3 mo of treatment
with Qing Dai, and patient E was withdrawn from PSL
and AZA after 8 mo of Qing Dai treatment. Notably,
this effect of Qing Dai therapy persisted for more than
2 years. The endoscopic findings are shown in Figure
2A and B. The ulcers completely disappeared and only
erythema was observed. In contrast, patient D did not
respond to Qing Dai, and required the administration of
conventional medications.
Safety
Although no serious adverse side effects were reported in
patients consuming Qing Dai, 2 patients developed mild
headaches while taking Qing Dai. The headaches disappeared upon reduction of the dose of Qing Dai by half.
Hydroxyl radical scavenging effect of Qing Dai
As shown in Figure 3, without Qing Dai, the ESR spectrum agreed with CYPMPO-OH, a hydroxyl radical adduct trapped by CYPMPO. The reduction in the signal
intensity of CYPMPO-OH reflected the hydroxyl radical
scavenging ability of Qing Dai, and the results of treat-
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tory effects by suppressing interferon-α, interleukin-6[13],
and nuclear factor κB (NF-κB) production[14]. Xilei-san
was also reported to decrease the expression of toll-like
receptor 4, NF-κB, and tumor necrosis factor-α in mice
with oxazolone-induced colitis[15]. Interestingly, cytapheresis, which has been used in patients with active UC as a
highly effective therapeutic, possesses a similar mechanism of action by decreasing reactive oxygen-producing
neutrophils and interleukin-6 secretion[16]. In the present
investigation, although we observed a strong hydroxyl
radical scavenging effect in Qing Dai, further studies are
warranted to fully understand the mechanisms of action
in UC patients.
This study has several limitations. First, this was not
a double-blind placebo-controlled trial. Second, basic
experiments using animal models were not conducted. In
light of these limitations, we are planning an in vivo study
and a prospective multicenter double-blind placebocontrolled trial to investigate the effects of Qing Dai in
patients with inflammatory bowel disease.
In conclusion, this investigation showed that oral
Qing Dai is associated with significant clinical and endoscopic improvement of UC in patients who maintain
active disease despite receiving conventional medications.
The hydroxyl radical scavenging effect appears to be one
mode of action of Qing Dai. Our results suggest that
Qing Dai may represent a clinically relevant intervention
for patients with inflammatory bowel disease. Additional
controlled trials using larger cohorts of patients should
be conducted to verify the findings of this investigation.

Control

Qing Dai

1 mT

Figure 3 Electron spin resonance of Qing Dai. Representative electron
spin resonance spectra of CYPMPO-OH (for hydroxyl radical determination)
obtained by the addition of solvent control or an ethanol extract of Qing Dai at
a concentration of 25 μg/mL. The test was repeated in five independent trials,
and a representative result is presented.

ment with 25 μg/mL Qing Dai are shown in Figure 3.
The 250 and 2.5 μg/mL concentrations of Qing Dai
showed a similar hydroxyl radical scavenging effect in a
dose-dependent manner (data not shown).

DISCUSSION
Approximately 21% of patients with inflammatory bowel
disease reportedly use alternative treatment outside of
the medications typically prescribed to treat inflammatory bowel disease in a clinical setting[4]. Consistent with
this statistic, several herbal medications have shown
promising efficacy and safety in patients with UC, including preparations that contain a sulfhydryl group in their
structure[5]. Evidence of the clinical efficacy of Qing Dai
and its constituent substances has been previously reported. Yuan et al[6], reported that Qing Dai enemas are associated with significant clinical efficacy in the treatment of
chronic hemorrhagic radiation proctitis. Likewise, Xileisan, which is a major ingredient in Qing Dai, has traditionally been used for the treatment of UC in China and,
more recently, in Japan[7,8]. Accordingly, in a double blind,
randomized clinical trial setting, Fukunaga et al[9] reported
that suppositories of Xilei-san showed significant efficacy
in patients with ulcerative proctitis refractory to conventional medications. In the current study, we found a good
clinical response to Qing Dai with no serious adverse
side effect in patients with intractable UC. Ferber has also
reported very low toxicity for Qing Dai[10].
There are few reports on the pharmacokinetics
of Qing Dai. Because Qing Dai appears in the stool
without significant digestion, the mucosal healing effect could be associated with the ability of Qing Dai to
provide a protective coating to the injured mucosa. Qing
Dai has been reported to have anti-inflammatory effects
on human neutrophils based on its ability to suppress
superoxide generation[11]. The same authors reported efficacy of Qing Dai in patients with recalcitrant psoriasis
in a randomized study[12]. Indirubin, a constituent of
Qing Dai, has been reported to produce anti-inflamma-
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setting. This is one of the first cases of adult-onset isolated APF who presented with portal hypertension and
was successfully managed through endoscopic hemostasis and subsequent interventional radiological embolization.
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INTRODUCTION
Portal hypertension is defined as the increase in portosystemic resistance and/or flow[1]. The causes of portal
hypertension can be divided into pre-, intra-, and posthepatic causes. Moreover, intrahepatic portal hypertension
can be further categorized into three groups: pre-, intra-,
and postsinusoidal causes. The most common etiology
of portal hypertension is due to liver cirrhosis which
accounts for 90% of the cases in the United States[2]. It
is a cause of intrasinusoidal portal hypertension due to
distortion of the hepatic lobular architecture and results
in hyperdynamic splanchnic circulation. The second major cause of portal hypertension is due to extrahepatic
portal vein thrombosis, accounting for 7% of cases. The
remaining 3% of causes of portal hypertension encompasses a variety of rare etiologies, including our case of
intrahepatic presinusoidal portal hypertension[2]. While infrequent, the causes for presinusoidal portal hypertension
comprise of schistosomiasis, myeloproliferative diseases,
sarcoidosis, hepatic portal fibrosis, primary biliary cirrho-

Abstract
We report a case of life-threatening hematemesis due
to portal hypertension caused by an isolated arterioportal fistula (APF). Intrahepatic APFs are extremely
rare and are a cause of presinusoidal portal hypertension. Etiologies for APFs are comprised of precipitating
trauma, malignancy, and hereditary hemorrhagic telangiectasia, but these were not the case in our patient.
Idiopathic APFs are usually due to congenital vascular
abnormalities and thus usually present in the pediatric
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sis, arsenic toxicity, idiopathic portal hypertension[3].

of this patient’s non-cirrhotic portal hypertension. The
arterioportal and femoral artery fistulas were also closed
with catheter directed embolization utilizing the liquid
embolic agent Onyx® (ev3 Endovascular Inc., Plymouth,
MN, United States). Following the embolization, no further early portal vein enhancement was seen during left
hepatic arteriogram (Figure 1D). Finally, a liver biopsy
was performed showing focal portal venule dilatation
with dilated outflow vessels, but was otherwise normal,
compatible with the clinical diagnosis of presinusoidal
portal hypertension secondary to the hepatic artery and
portal vein shunt (Figure 2). Post-embolization recovery
of the patient has been uneventful, and no additional
episodes of upper gastrointestinal bleeding have been
reported by the patient on two subsequent clinic visits
during the last four months.

CASE REPORT
The patient is a 30 year old male who presented to Los
Angeles County-University of Southern California Medical Center with a two day history of hematemesis. The
physical examination on arrival showed vital signs of
a blood pressure of 93/61 mmHg, a heart rate of 135
beats per minute with exam findings significant for splenomegaly and left femoral artery bruit, but otherwise
negative for shifting dullness, spider angiomata, palmar
erythema, asterixis, and jaundice. Pertinent laboratory values were as follows: alkaline phosphatase 175 units/L, total protein 6.3 g/dL, albumin 3.9 g/dL, total bilirubin 0.6
mg/dL, aspartate aminotransferase 39 units/L, alanine
transaminase 72 units/L, prothrombin 14.5 s, INR 1.16,
hemoglobin 13.5 g/dL, white blood cells 8.0 k/cumm,
and a platelet count of 79 × 103/cumm. Further testing
was done and showed all viral hepatitis, autoimmune, and
metabolic liver disease markers to be negative. No history
of alcohol intake and no history of prescribed, over the
counter or supplement medications. His family history
was negative for liver disease.
Upon presentation, the patient underwent an emergent esophagogastroduodenoscopy, which showed four
columns of esophageal varices with active bleeding. Band
ligation of the varices was performed successfully. Subsequent abdominal ultrasound demonstrated splenomegaly
(length 14.8 cm) but a normal size, smooth liver surface
and homogeneous liver parenchyma, suggesting a noncirrhotic etiology for the portal hypertension. A multiphase computed tomography (CT) examination of the
liver demonstrated the left portal vein was highlighted at
the arterial phase, strongly suggesting the existence of a
hepatic arterioportal communication (Figure 1A). Based
upon this finding, it was speculated that the overflowing
of the portal vein due to the shunt between the hepatic
artery to the portal vein was causing presinusoidal portal
hypertension. In order to further confirm this, a hepatic
venous pressure gradient (HVPG) measurement was
performed and indicated normal value; 2 mmHg (< 5
mmHg is normal). Along with the signatures of portal
hypertension-variceal bleeding and splenomegaly-the
normal HVPG was consistent with pre-sinusoidal portal
hypertension. To further confirm this, an angiogram was
performed. A brisk contrast opacification of the left portal vein was noted upon contrast injection into the left
hepatic artery, which branched from left gastric artery,
confirming arterioportal shunting (Figure 1B). The shunting was determined not to be direct, but passing through
a network of small capillary-like “fuzz” prior to brisk
drainage into the portal system (Figure 1C). Furthermore,
angiography showed the right superficial femoral artery
with pseudoaneurysm and fistula and this additional vascular abnormality support our diagnosis of arterioportal
fistulas (APFs) of congenital etiology. Taken all together,
it was concluded that the arterioportal fistula is the cause
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DISCUSSION
HVPG measurements often provide valuable information in identification of the site or cause of the portal
hypertension[4]. The HVPG is the difference between
the wedged and free hepatic venous pressures, which
has been shown to correlate well with actual portal vein
pressure[5]. Its increase is consistent with sinusoidal portal
hypertension and is known to be a predictor of development of varices and ascites[6]. Upon visualization of the
hepatic artery and portal vein communication through
CT, the measurement of HVPG was conducted. The
classic pattern of the prehepatic or intrahepatic presinusoidal portal hypertension shows normal HVPG and free
hepatic vein pressure (FHVP) along with the stigmata of
portal hypertension. The pathophysiology consists of a
presinusoidal block preventing the transmission of the
elevated portal pressure to the sinusoid, thus resulting in
a normal wedged hepatic vein pressure[5]. In our case, the
HVPG value was consistent to the pathophysiology of
presinusoidal portal hypertension.
Most of the literature regarding APFs is focused on
the following etiologies: precipitating trauma, hepatocellular carcinoma (HCC), congenital, and in the context
of hereditary hemorrhagic telangiectasia (HHT)[7]. Clinical presentation of APFs varies from asymptomatic to
symptoms related to congestive heart failure (40%-60%),
portal hypertension (20%-40%), and diarrhea with abdominal pain secondary to a “steal” phenomenon (20%)[8].
Hepatic trauma is a common cause for APFs. It may
be from penetrating trauma such as gunshot wounds, a
complication of liver transplantation or from previous
liver biopsies[9,10]. HCC can cause APFs and two studies have shown that APFs may occur in up to 60% of
patients with HCC[10,11]. Congenital APFs are associated
with portal hypertension, failure to thrive, and gastrointestinal hemorrhage in infancy or early childhood[7,12].
In general, it is noted that less than 10% of all APFs are
congenital[13]. As for HHT, hepatic involvement has been
reported in 8%-78% of cases in retrospective and prospective studies[14]. Our patient did not have the any his-
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Figure 1 Intrahepatic communication between hepatic artery and portal vein. A: Contrast enhanced axial computed tomography of the abdomen demonstrating
similar contrast opacification of the aorta (thin arrow) and the left portal vein (thick arrow); B: Left gastric arteriogram demonstrates gastrohepatic trunk (thin arrow)
giving rise to aberrant left hepatic artery (thick arrow). Note early opacification of the portal vein (dashed arrow); C: Selective arteriogram with coaxial microcatheter in
the left hepatic artery demonstrates medial branch of the left hepatic artery (large arrowheads) contributing to a parenchymal blush (star) and leading to opacification
of the portal veins (small arrowheads). Note the normal appearance of the lateral branch of the left hepatic artery (thick arrow); D: Post-embolization arteriogram in the
gastrohepatic trunk demonstrates opacification of the left hepatic artery (thin arrow). Onyx cast (thick arrow) is seen occupying the previously seen medial branch of
the left hepatic artery. No further opacification of the portal veins is seen. Note the preserved lateral branch of the left hepatic artery (dashed arrow).

A

B

Figure 2 The hepatic histology of arterioportal fistula. A: This low power image shows a small portal tract in the center of the field that has a markedly dilated portal venule. The terminal hepatic (central) venules above and below the portal tract are markedly dilated; B: The portal venule is slightly dilated and there are increased
numbers of small portal venous radicals.

tory suggestive of congenital APF or signatures of HHT.
Furthermore, he had no abdominal trauma or surgery,
malignancy and no previous liver biopsies. Moreover the
incidental finding of the femoral arteriovenous fistula and
unique variation of hepatic artery further imply the congenital etiology. Therefore, we believe that this is a case
of adult onset congenital APF that likely did not present
in infancy or childhood because his fistula is through a
capillary connection and probably took multiple decades
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to develop clinical manifestation. Based our intensive literature search, this is one of the first cases reported to be
adult onset portal hypertension due to congenital APFs.
Treatment of the APFs through shunt reduction is either surgical or minimally invasive though interventional
radiology (IR) techniques. In the past, surgical ligation of
the supplying artery was performed, however with the
advancement of interventional radiology techniques, the
trend has now shifted to endovascular catheter directed
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therapy[15]. IR directed therapy offers many advantages
over the conventional surgical treatment and is now the
preferred technique for treatment. These advantages
include decreased morbidity and mortality, reduced risk
of subsequent complications, and significant reduction
in the time required for recovery. IR directed therapy
is accomplished through hepatic artery embolization
(HAE)[16]. Embolization is usually performed with metal
coils, detachable balloons, or gelfoam[17,18]. However at selected centers such as ours, liquid embolic agents are also
utilized. Types of liquid embolic agents include ethylene
vinyl alcohol (Onyx®) and N-butyl cyanoacrylate, both of
which are predominantly used in congenital APFs per the
literature[17,18]. HAE complications do occur, and include
non-target embolization, hepatic infarction, and ischemic
cholangitis. In a series of 15 patients studied by Chavan
et al[19] ischemic cholangitis and/or cholecystitis occurred
in three patients and one patient died of hepatic necrosis
leading to multi-organ failure. Nevertheless, due to the
dual blood supply of the liver (hepatic artery and portal
vein), infarctions are rare[16]. In our limited experience
with IR therapy of hepatic APFs, no such complications
have occurred.
In summary, we described a case of lethal variceal
bleeding due to an adult onset congenital APF. The patient was successfully treated through radiological interventional therapy and is being monitored regularly in our
outpatient clinic without any further episodes of bleeding.
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DIGESTIVE SYSTEM DISEASES

Fifteen-year-old colon cancer patient with a 10-year history
of ulcerative colitis
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Core tip: Inflammatory bowel disease (IBD) is regarded
as one of the important risk factors of colorectal cancer. Several cases of colorectal cancer with pediatric
IBD have been reported. However, this case is noticeable in that the onset of disease in the patient was at
a relatively young age and the duration of illness was
rather short, even though the patient was given continuous medication and regular follow-ups. Therefore,
this case highlights the importance the early diagnosis
of the disease with a high level of awareness in children with a history of predisposing factors.
Original sources: Noh SY, Oh SY, Kim SH, Kim HY, Jung
SE, Park KW. Fifteen-year-old colon cancer patient with a
10-year history of ulcerative colitis. World J Gastroenterol 2013;
19(15): 2437-2440 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i15/2437.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i15.2437

Abstract
Inflammatory bowel disease (IBD) is regarded as one of
the risk factors for colorectal cancer, and early detection
of cancer in these patients may be difficult, especially
in pediatric patients. Prognosis of pediatric colorectal
cancer is known to be poor, because of delayed diagnosis and unfavorable differentiation. We report a case of
a pediatric patient with a 10-year history of ulcerative
colitis who was diagnosed with sigmoid colon cancer
when he was 15 years old. He underwent proctocolectomy with ileal pouch anal anastomosis. Postoperative
pathological examination of the tumor revealed adenocarcinoma. The pericolic tissue layer was infiltrated,
but metastases were not found in either of the two
lymph nodes. Children with a long history of predisposing factors such as IBD need particular attention to the
possibility of colorectal cancer. Early diagnosis through
regular screening with colonoscopy is one of the most
important critical factors for a good prognosis.

INTRODUCTION
Pediatric colorectal cancer has a poor prognosis compared with adult colorectal cancer because of delayed
diagnoses at an advanced stage. Thus, early diagnosis
based on a high degree of suspicion could be the most
important factor in a more favorable prognosis, especially
in patients with predisposing factors. Here, we report a
15-year-old boy with a 10-year history of ulcerative colitis
(UC) who developed sigmoid colon cancer.
Pediatric colorectal cancer is very rare. The reported
incidence is 0.3 to 2 cases per million, accounting for 0.4%
of all fatal malignancies in patients younger than 15 years
of age[1-6]. According to some studies, most cases occur
in the second decade of life[1,7,8]. The sex distribution is
equal in adults, whereas in children, a notable preponderance of boys has been reported[2,7].
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CT scan showed suspected cancer lesions. Therefore, he
was referred back to our institute for further evaluation.
Several clinical tests were performed after admission
to evaluate the patient. The esophagogastroscopy did not
show any abnormal findings. The abdominal CT showed
a segmental polypoid mass at the sigmoid colon, which
was consistent with cancer (Figure 1A). The finding of
diffuse colonic wall thickening with a loss of haustra,
called “lead pipe appearance”, which was consistent with
UC, was also observed (Figure 1B).
The colonoscopy showed diffuse granular lesions in
the ascending colon, multiple ulcerations from the transverse colon to rectum, and two polypoid masses without
ulcerations in the descending and sigmoid colon (Figure 2).
The patient underwent surgery. In a digital rectal examination, we found a 6 cm nodular lesion at the level of
the anal verge which was not found in colonoscopy. At
the level of the sigmoid colon, a 3 cm-sized mass involving one-third of the lumen was found. Based on these
findings, a total proctocolectomy with ileal pouch anal
anastomosis was performed.
Grossly, there were two lesions suspicious of malignancy. A 4.0 cm × 2.0 cm × 1.0 cm-sized ulceroinfiltrative
mass was located at the ascending colon. The other lesion,
a 5.0 cm × 3.0 cm × 1.1 cm-sized polypoid mass, was located at the sigmoid colon (Figure 3). Microscopically, the
tumors were adenocarcinomas and were T3 and T1 stage,
respectively. Of the 127 lymph nodes, none were positive for metastatic carcinoma. Postoperative pathological
examination of the tumor revealed adenocarcinoma. The
pericolic tissue layer was infiltrated, but metastases were
not found in either of the two lymph nodes.

A

B

Figure 1 Preoperative computed tomography. A: Enhanced protruding polypoid mass at the sigmoid colon; B: diffuse colonic wall thickening with loss of
haustra (“lead pipe appearance”).

Although colorectal cancer has a relatively good prognosis in adults, the overall reported survival of pediatric
colorectal cancer is poorer than in adults[5,9,10]. The most
likely reason is delayed diagnoses with advanced stages
of colorectal cancer and high potential for dissemination[2,8,11]. The other reason for the poor prognosis of
pediatric colorectal cancer is a high proportion of mucinous histology, accounting for more than 50% of the
cases[2,7,12].

DISCUSSION
Many studies have reported risk factors for colorectal
cancer. Known genetic factors that can increase the risk
of colorectal cancer are familial polyposis of the colon,
Gardner’s syndrome, Turcot’s syndrome, Peutz-Jegher’s
syndrome, UC, familial occurrence of colorectal cancer,
and Bloom’s syndrome[9,13,14]. According to most studies,
10% of pediatric colorectal cancers have predisposing
factors[9,13].
The rate of adenocarcinoma in childhood-onset UC
patients is higher than that in adult-onset UC patients[15,16].
Eaden et al[16] investigated the long-term incidence of
colorectal cancer among patients with childhood-onset
UC through a meta-analysis. They reported that the cumulative probabilities of developing colorectal cancer were
5.5% at 10 years after onset of UC, 10.8% at 20 years and
15.7% at 3 years.
Diagnosis of inflammatory bowel disease at a young
age is a well-known factor for an increased risk of
colorectal cancer[15]. Ekbom et al[17] reported that the average incidence of colorectal cancer among patients with
UC between the ages of 0 and 14 was 118.3 times that of
the control population.
Considering the relatively high incidence of colorectal

CASE REPORT
A 15-year-old boy was transferred from another hospital
because of abnormal computed tomography (CT) findings. He presented with abdominal pain, vomiting and
poor oral intake for 1 wk before admission.
He had a very long and complicated past medical history. When he was 3 years old, he was treated for an anal
fissure. Additionally, when he was 5 years old, he had
bilateral knee joint pain with swelling, and a laboratory
test was positive for antinuclear cytoplasmic antibody.
Through a colon study and colonoscopic biopsy, he was
finally diagnosed with UC. After the diagnosis, he was
maintained on the combined medications of mesalazine,
azathioprine and prednisolone for 5 years.
When he was 10 years old, he moved to another hospital which was in his home town. He had follow-ups
through the hospital for 5 years. Then, he was admitted
to that hospital for abdominal pain and vomiting, and his
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A

B

C

Figure 2 Colonoscopy findings. A: Diffuse granular lesions; B: Multiple ulcerations from the transverse colon to the rectum; C: A polypoid mass at the sigmoid colon.

A

B

Figure 3 Gross appearance of the colon. A: There was a 5 cm × 3 cm-sized polypoid mass at the sigmoid colon; B: There was severe nodularity with fibrosis in the
whole colon.

cancer and the poor prognosis in patients with childhood-onset UC, early diagnosis through regular screening
with colonoscopy can increase the resectability and improve the prognosis.
In summary, pediatric surgeons always have to keep in
mind the possibility of colorectal cancer in children with
a long history of predisposing factors such as UC. Early
diagnosis through regular screening with colonoscopy
is one of the most important critical factors for a good
prognosis.
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DIGESTIVE SYSTEM DISEASES

Aggressive juvenile polyposis in children with chromosome
10q23 deletion
Seth Septer, Lei Zhang, Caitlin E Lawson, Jose Cocjin, Thomas Attard, Holly H Ardinger
who displayed aggressive juvenile polyposis and multiple extra-intestinal anomalies including macrocephaly,
developmental delay, short stature, hypothyroidism,
atrial septal defect, ventricular septal defect and hypospadias. He required colectomy at six years of age,
and early colectomy was a common outcome in other
children with similar deletions. Due to the aggressive
polyposis and reports of dysplasia and even malignancy
at a young age, we propose aggressive gastrointestinal surveillance in children with 10q23 microdeletions
encompassing the BMPR1A and PTEN genes to include
both the upper and lower gastrointestinal tracts, and
also include a flowchart for an effective genetic testing
strategy in children with juvenile polyposis.
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Core tip: Children with aggressive juvenile polyposis
related to microdeletions of chromosome 10q23 and
involving PTEN and BMPR1A are rare, however this deletion conveys significant gastrointestinal and extraintestinal risks. Children with this gene mutation are at
significant risk for extensive polyposis, early colectomy
and gastrointestinal malignancy. This work describes
the clinical manifestations associated with these deletions. We also suggest genetic testing strategies for
those with juvenile polyps and also propose gastrointestinal surveillance for patients with chromosome
10q23 deletions encompassing PTEN and BMPR1A .

Abstract
Juvenile polyps are relatively common findings in children, while juvenile polyposis syndrome (JPS) is a rare
hereditary syndrome entailing an increased risk of
colorectal cancer. Mutations in BMPR1A or SMAD4 are
found in roughly half of patients diagnosed with JPS.
Mutations in PTEN gene are also found in patients with
juvenile polyps and in Bannayan-Riley-Ruvalcaba syndrome and Cowden syndrome. Several previous reports
have described microdeletions in chromosome 10q23
encompassing both PTEN and BMPR1A causing aggressive polyposis and malignancy in childhood. These
reports have also described extra-intestinal findings in
most cases including cardiac anomalies, developmental
delay and macrocephaly. In this report we describe a
boy with a 5.75 Mb deletion of chromosome 10q23 and
a 1.03 Mb deletion within chromosome band 1p31.3

WCCR|www.wjgnet.com
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some analysis or more recently by chromosome microarray due to congenital anomalies, macrocephaly and/or
developmental delay. Many of them also developed aggressive juvenile polyposis and in some cases required
colectomy. The most common physical finding in these
children was macrocephaly and the majority also had
developmental delay. Other findings seen in multiple patients were atrial septal defect and/or ventricular septal
defect, hemangioma, club foot, hypotonia and speckling
of the penis.
Herein, we describe a patient who presented with a
microdeletion of chromosome 10q23 which resulted in
the deletion of both BMPR1A and PTEN genes and an
additional microdeletion involving chromosome 1p31.3
of uncertain significance. His polyposis history is compared to that of others with similar 10q23 deletions and
contrasted with those with mutations in either BMPR1A,
PTEN or SMAD4 alone. We have developed an algorithm for genetic testing for patients presenting with juvenile polyposis since those with microdeletions are subject to significant health risks, including malignancy. We
will also focus on the optimal long term gastrointestinal
surveillance for these patients.

INTRODUCTION
Classification of polyps in children and subsequent attempts to diagnose hereditary polyposis syndromes begin
with histologic sub-typing. The juvenile polyp was first
described by Diamond[1] and is characterized histologically by an edematous lamina propria with inflammatory cells and cystically dilated glands which are lined
by cuboidal to columnar epithelium[2]. While sporadic
juvenile polyps are fairly common in the first decade
of life and may be found in up to 2% of the pediatric
population[3,4], juvenile polyposis syndrome (JPS) is a rare
hereditary polyposis syndrome occurring in 1:100  000[5]
and entails an increased risk of colorectal cancer and to a
lesser degree gastric cancer. Juvenile polyposis syndrome
is defined (Jass Criteria) by the presence of five or more
juvenile polyps in the colorectum, any number of juvenile polyps proximal to the colorectum or any number of
juvenile polyps with a positive family history of juvenile
polyposis[3,4,6]. JPS typically presents in adolescence or
adulthood. Treatment consists of surveillance endoscopy
with polypectomy. Endoscopy is typically performed on a
regular basis after polyps are found. Prophylactic surgery
is indicated if polyp burden is unmanageable endoscopically, when juvenile polyps display dysplasia or in the case
of severe gastrointestinal bleeding. A severe form of JPS
called juvenile polyposis of infancy (JPI) has also been
described and is characterized by its early manifestations
of generalized polyposis, diarrhea, gastrointestinal bleeding and protein losing enteropathy in the first two years
of life resulting in death in infancy in some patients[7].
Three genes have been associated with juvenile polyps. In 45%-60% of patients with typical JPS a mutation can be found in either the SMAD4 or BMPR1A
genes[8-12]. SMAD4 is a tumor suppressor gene located
on chromosome 18q21 and is associated with hereditary
hemorrhagic telangiectasia in some individuals in addition
to JPS. BMPR1A is located on chromosome 10q22-23[12]
and encodes for a receptor important in the BMP/
growth factor signaling pathways. Additionally, a third
gene, PTEN, also located on chromosome 10q22-23,
has been associated with juvenile polyps, in association
with Cowden syndrome, a familial cancer syndrome, and
the lesser known Bannayan-Riley-Ruvalcaba syndrome[13]
associated with macrocephaly, developmental delay
and some minor dysmorphia. These conditions, now
grouped together as the “PTEN-hamartoma syndrome”
(PHTS)[14], may present with juvenile or hamartomatous
polyps. In addition to an increased risk for breast, thyroid,
colorectal and endometrial cancers in adulthood, skin
lesions such as lipomas, trichelommomas and papillomatous lesions, and penile macules are common findings.
Of considerable interest are a small group of patients
who have been reported to have a chromosome 10q23
deletion involving both the BMPR1A and PTEN genes
and also developed juvenile polyposis. Less than twenty
patients have been described with these mutations[8,15-26].
Many of these patients were originally tested by chromo-
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CASE REPORT
The patient was delivered at 37 wk gestation by Caesarean delivery due to macrocephaly and weighed 9 lbs, 12
oz. Head circumference at birth was 38.7 cm (90th percentile), and at 11 mo of age he was significantly macrocephalic (+4 SD). At a few days of age, a heart murmur
was noted and echocardiogram revealed a large ventricular septal defect (VSD), atrial septal defects (ASD) and
several smaller VSDs. Repair was performed at 10 d of
age. His postoperative course was complicated by ectopic
atrial tachycardia which required short term amiodarone
therapy. Tracheostomy was performed at 11 mo of age
due to multiple episodes of respiratory distress, multiple
pneumonias and a diagnosis of tracheobronchomalacia.
Other phenotypic characteristics in this child were hypospadias requiring repair, sagittal craniosynostosis requiring surgical correction, exotropia, midface hypoplasia
with large cheeks, a prominent Cupid’s bow of the upper
lip, and deep palmar creases. Additionally, his medical
history included adenoidal hypertrophy necessitating adenoidectomy and fundoplication for medically refractory
gastroesophageal reflux exacerbating respiratory compromise. Developmental delay was also present with delayed
speech and gross motor delays. Endocrine issues included
short stature (< 3rd percentile), obesity (body mass index, BMI > 97 kg/m2), growth hormone deficiency and
primary hypothyroidism. The patient was treated with
growth hormone and L-thyroxine and his height eventually reached the 10th percentile.
Due to the multiple anomalies found in this patient,
genetic consultation had been obtained at 4 years of age.
He was reported to have had a normal 46, XY karyotype
on previous testing. Microarray comparative genomic
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size. Histology of all polyps was consistent with juvenile
polyps.
A third endoscopy was performed six months later
and again 50 polyps were noted in the duodenum, with
several of them increased in size to 8 mm. Colonoscopy
revealed 50-100 polyps from sigmoid to cecum (Figure 1).
Approximately half of these polyps were now > 1.5 cm
with several larger than 3 cm in diameter. Subsequently,
as a result of the polyp burden which precluded endoscopic removal, the child was referred for laparoscopic
subtotal colectomy with ileorectal anastamosis. The resected colon contained greater than 50 polyps, ranging in
size from 0.6-3.1 cm in diameter. The polyps were juvenile in all cases and there was no dysplasia found. Postoperatively the patient struggled with frequent stooling
and skin breakdown but is improved with use of fiber
and loperamide.

A

B

DISCUSSION
The 10q23 deletion encompassing both PTEN and BMPR1A is rare, but conveys significant multisystem health
problems and is known to have a variable phenotype with
many individuals harboring juvenile polyps. Some individuals with this deletion fit the description of JPI with
aggressive and early onset gastrointestinal polyposis. Our
patient did not meet the criteria for JPI, as there was not
diarrhea, bloody stools or hypoalbuminemia in the first
two years of life. However, he did have extensive juvenile
polyposis at a young age which led to colectomy. This
aggressive gastrointestinal phenotype is not expected in
generalized JPS, which is typically diagnosed in adolescence or adulthood. Additional clinical features in our
patient included cardiac defects, macrocephaly, developmental delay, tracheobronchomalacia necessitating tracheostomy, medically refractory gastroesophageal reflux
requiring fundoplication, thyroid and growth hormone
deficiency and hypospadias. Whether these additional features represent the variability of the 10q23 deletion syndrome or whether they are associated with the additional
1p31.3 deletion is unknown at this time.
This is the first report of co-existing deletions of
10q23 and 1p31.3. The 1.03 Mb deletion of 1p31.3 has
not been reported before. There are no known benign
copy number variants in the region (http://projects.tcag.
ca/variation/). Petti et al[27] reported a 15-year-old boy
who carried a heterozygous 3.2 Mb deletion, which covers and extends beyond the deletion in our patient and
had obesity, behavioral problems, mild intellectual impairment and facial dysmorphism. Vauthier et al[28] reported
a three-year-old boy with an 80 kb homozygous deletion
of 1p31.3 which included part of DNAJC6 and LEPR
genes. This patient showed early onset obesity, mild
dysmorphic features, intellectual disability, and epilepsy.
Eight additional family members were heterozygous for
the 80 kb 1p31.3 deletion. Seven of the eight were either
overweight or obese and none had intellectual impairment. Our current patient has a heterozygous deletion

Figure 1 Endoscopic view. A: Polyps noted during colonoscopy, prior to colectomy; B: Endoscopic view of colonic polyps in the patient described.

hybridization (aCGH) analysis was performed (Agilent
244k platform) and two genomic deletions were found
in this patient. One is a 1.03 Mb deletion within chromosome band 1p31.3 involving seven annotated genes
and transcripts: CACHD1, RAVER2, JAK1, AK3L1,
DNAJC6, LEPR, LEPROT [chr1:64870449-65897852
(hg18)]. The other one is a 5.75 Mb deletion of chromosome 10q23.1q23.31 involving 26 annotated genes
and transcripts including BMPR1A and PTEN [chr10:
84311235-90064565 (hg18)]. Parental analyses of these
two deletions showed normal results indicating these deletions are de novo in origin.
At 4 years of age the patient was seen in our Pediatric
Gastroenterology Clinic for consultation due to the concern regarding polyposis with the 10q23 deletion and also
for his symptoms of abdominal distension of uncertain
etiology. At age 5 years he underwent esophagogastroduodenoscopy (EGD) and colonoscopy with significant
findings of five small (4-5 mm) duodenal polyps and
approximately 30 polyps in the colon, from rectum to
cecum. Histopathology revealed juvenile polyps in all
cases, without any adenomatous transformation. Growth
hormone was stopped at this point due to a concern for
increased polyp growth.
Four months later blood was noted in the stool and
repeat endoscopy was performed. The polyp burden had
increased to approximately 50 small polyps (4-6 mm)
in the duodenum and 75-100 polyps in the colon. The
majority of these colonic polyps were less than 6 mm,
however there were five to six larger polyps 1-2 cm in
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Figure 2 Algorithm for genetic testing and diagnosis of individuals with juvenile polyps. 1If a deletion in BMPR1A is found, ask the testing laboratory if a microarray is indicated based on the location of the deletion. OFC: Occipital-frontal circumference. GI: Gastrointestinal.

includes BMPR1A but does not include PTEN [17,29],
none have been reported to have polyposis thus far[30]. A
combined and synergistic effect of the deletion of both
BMPR1A and PTEN in 10q23 microdeletion may be
involved in this aggressive polyposis. The functions of
the PTEN protein include phosphatase activity downregulating the PI3K/Akt pathway, which helps regulate
cell growth, proliferation, and apoptosis[31]. The BMPR1A
gene encodes a receptor for the BMP pathway binding
proteins and this pathway inhibits cell proliferation, especially of the gastrointestinal tract[32,33]. Therefore, the
deletion of both of these genes may lead to increased
proliferation of gastrointestinal cells predisposing to polyps and potential gastrointestinal malignancies.
Gastrointestinal management of patients with 10q23
microdeletions is determined on an individual basis due
to the variability in onset of polyps and severity of progression. In many patients with this deletion, including
the patient described in this report, there is an accelerated
rate of polyp development that occurs at a very early age
and is more aggressive than that seen in PHTS or in BMPR1A-associated JPS. In fact, nearly half of the reported
patients have been referred for colectomy[16-18,20,23,25,26] in
childhood, with several requiring surgery before 2 years
of age. When contemplating colectomy, the number of

of the DANJC6 and LEPR genes. Since age 2 years, his
weight has tracked above the 75th percentile and height
at or below the 10th percentile with a BMI at the 99th percentile for age which may reflect the effect of the deleted
LEPR gene as high BMI is not typically associated with
the 10q23 deletion phenotype. Heterozygous loss of the
DNAJC6 gene in the current patient is of unknown significance. A literature review did not reveal any significant
clinical associations of other genes deleted in the region
within 1p31.3. Therefore, it is unclear how the 1p31.3 deletion may have impacted the phenotype of 10q23 deletion in our patient other than contributing to his elevated
BMI.
This patient’s most significant medical issues, including polyposis and subsequent colectomy, pertain to his
chromosome 10q23 deletion and its disruption of the
function of BMPR1A and PTEN. PTEN is an important
tumor suppressor gene. Mutations (including sequence
changes or deletions) of the PTEN gene are associated
with PHTS as previously described. Both hamartomatous
and juvenile polyps are seen in PHTS. Sequence changes
or partial deletions of the BMPR1A gene result in lossof-function of that gene and typically result in juvenile
polyposis syndrome. Interestingly, among patients reported to have a deletion of chromosome 10q23 which
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polyps, size of polyps, associated symptoms and level
of concern for malignancy are all considered. Although
there is an increased risk of colorectal cancer in adults
with PHTS[34] and JPS[35], children are rarely diagnosed
with gastrointestinal cancer and do not routinely undergo
colectomy. However, in those with 10q23 microdeletions
there are reports of early colorectal dysplasia and malignancy. Dysplastic polyps or colonic epithelial dysplasia
were noted in the colon in three children[22,23,25] and the
duodenum in one[20]. An additional patient developed
rectal cancer at age 24 years[23] and is now deceased.
These observations suggest children with 10q23 deletions
require frequent endoscopic surveillance of not only
the lower but also the upper gastrointestinal tracts. We
propose yearly EGD and colonoscopy after diagnosis of
these mutations. Some patients, such as the one described
in this paper, may require more frequent endoscopy if
polyps are rapidly increasing in size or number and all
polyps cannot be removed during one endoscopy. Small
bowel surveillance with capsule endoscopy should also
be considered. As in our patient, this risk for early gastrointestinal malignancy should prompt consideration
for colectomy when the polyp burden becomes too great
to manage through serial polypectomy or when dysplasia develops. Additionally, post-colectomy endoscopic
surveillance is also warranted by the presence of upper
intestinal polyps in a majority of reported cases, the high
recurrence rates of polyps in the remnant rectum and
the pouch and the fact that even after colectomy there is
continued risk for duodenal or rectal cancer.
Extra-intestinal workup should also be considered
due to the frequent non-gastrointestinal manifestations.
In the patients’ reported, common findings include cardiac (ASD, VSD), developmental delay, hypotonia, lipoma
and hemangioma. Extraintestinal malignancies reported
in 10q23 microdeletions include thyroid cancer[8] and mucinous cystadenoma of the ovaries[26]. These observations
suggest neurodevelopmental assessment, close monitoring of growth parameters, careful dermatologic exam,
thyroid exam and/or ultrasound and echocardiography
should all be considered in these patients both at time of
diagnosis and throughout life.
Genetic testing plays a critical role in establishing the
correct diagnosis for patients who have features of JPS,
PHTS, or both since this will have an impact on the surveillance and management of the patient. We propose the
following algorithm to achieve a genetic diagnosis in the
most timely and cost-effective manner (Figure 2). Macrocephaly of greater than 2.5 SD is a common feature seen
in PHTS and is not commonly associated with JPS so it
is a reasonable starting point in making a diagnosis. Additionally, in patients with JPS, a mutation in SMAD4 is
more likely when there is family history of polyps when
compared to BMPR1A. A SMAD4 mutation is also more
likely when there is a positive family history of nosebleeds and/or telangiectasias, as SMAD4 mutations are
also associated with hereditary hemorrhagic telangiectasia
syndrome, along with features of JPS. Immunohisto-
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chemistry for SMAD4 may also be done in some centers,
and if positive, guide genetic testing[36]. BMPR1A is located more proximal to the centromere on chromosome 10
than PTEN and there are several genes located between
these two. Therefore, if a deletion is detected in either
BMPR1A or PTEN, it is important to assess the precise
location of this deletion in the event it could represent a
larger 10q23 microdeletion. For this reason, we recommend a microarray analysis (if one has not already been
completed) if a deletion is detected in either BMPR1A
or PTEN. Both PHTS and JPS are inherited in an autosomal dominant pattern and both can either be inherited
from a parent or occur as a de novo event. Once a genetic
diagnosis is established in a presenting patient, parental
studies may be critical to assess if either parent is at risk
for medical complications that are associated with these
conditions.
Our report highlights the phenotypic diversity of
deletions including chromosome 10q23 and involving
PTEN and BMPR1A. These patients are at risk for cardiac, endocrine, gastrointestinal and neurodevelopmental
abnormalities. They have a heightened risk of accelerated
polyposis, in some cases conforming to the traditional
definition of JPI and, in addition harboring an increased
risk of gastrointestinal malignancy that appears greater
than if there is a mutation or deletion in either gene
alone. Multidisciplinary assessment of these patients is an
early prerequisite for care.
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Russell body duodenitis in a patient with retroperitoneal
metastasis of ureteral cancer
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tomography, and was diagnosed as metastatic urothelial carcinoma by biopsy. It is possible that chemokines
produced by tumor cells caused RBD in this case.
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INTRODUCTION

Abstract

Russell bodies are globular and eosinophilic inclusion
bodies in the cytoplasm of mature plasma cells, and were
first described by Russell[1] in 1890. They correspond to
markedly dilated rough endoplasmic reticulum (rER) filled
with produced proteins. Plasma cells whose cytoplasm is
filled with Russell bodies are designated as Mott cells. Although the appearance of small numbers of Mott cells in
chronic inflammation lesions is not rare, the appearance
of numerous Mott cells in these lesions is very rare.
In 1998, Tazawa et al[2] reported a case of chronic
gastritis with the appearance of numerous Mott cells
and proposed that such a lesion be designated as “Russell body gastritis (RBG)”. Since then, there has been a
gradual increase in reported cases of RBG[3-9], and association with Helicobacter pylori (H. pylori) infection[2,4,6,7],
human immunodeficiency virus (HIV) infection[5], and
alcohol abuse[2,3,5,8] has been suspected. However, Russell
body duodenitis (RBD), which has a similar histological
appearance to RBG, is very rare, and only two cases have
been reported to date[10,11]. A previously reported case of

Russell bodies are globular and eosinophilic inclusion
bodies in the cytoplasm of mature plasma cells. Plasma cells whose cytoplasm is filled with Russell bodies
are designated as Mott cells. Russell body duodenitis
(RBD) is a unique form of chronic duodenitis that is
characterized by infiltration of numerous Mott cells.
RBD is very rare; only two cases have been reported
to date. In this paper, we report a case of RBD in a
patient with retroperitoneal metastasis of ureteral cancer. A 77-year-old man was admitted to our hospital
complaining of appetite loss, vomiting, and upper abdominal distension. He had undergone left nephroureterectomy for ureteral cancer 4 years earlier. Upper digestive tract endoscopy revealed edema, stenosis, and
punctate redness of the mucosa of the duodenum, and
a biopsy was performed. Histological analysis showed
that numerous Mott cells had infiltrated the lamina
propria mucosae, and the condition was diagnosed as
RBD. A mass lesion in the retroperitoneum adjacent to
the duodenum was detected by abdominal computed
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RBD occurred in an HIV-positive patient[10]; however, the
pathogenesis and clinicopathological characteristics of
RBD remain to be determined. In this paper, we report a
case of RBD that occurred in a patient with retroperitoneal metastasis of ureteral cancer and discuss the pathogenesis of RBD.

CASE REPORT
A 77-year-old man was admitted to our hospital complaining of appetite loss, vomiting, and upper abdominal
distension. He had undergone left nephroureterectomy
for ureteral cancer 4 years earlier, and 2 years later, he had
undergone chemotherapy (methotrexate + vinblastine +
doxorubicin + cisplatin) and radiation therapy (39.6 Gy
in total) for paraaortic lymph node metastasis. He did
not abuse alcohol, and was HIV-negative. He had not
undergone any treatment for H. pylori. Edema, stenosis,
and punctate redness of the mucosa were observed in
the second portion of the duodenum by upper digestive
tract endoscopy (Figure 1), and a biopsy was performed.
Endoscopic visualization revealed no tumorous lesions in
the upper digestive tract mucosa. Computed tomography
showed a mass lesion in the retroperitoneum adjacent to
the duodenum (Figure 2), and the clinical symptoms were
attributed to duodenal obstruction by the mass. Gastrojejunal bypass surgery was performed 2 wk after admission.
Biopsy of the retroperitoneal mass was performed during surgery, and the lesion was diagnosed as a metastasis
of ureteral cancer. The retroperitoneal metastatic mass
subsequently increased in size, and the patient died 2 mo
after the surgery. Autopsy was not permitted.
Three biopsy fragments were taken from the second
portion of the duodenum. Numerous plasmacytoid cells,
whose cytoplasm was filled with eosinophilic inclusion
bodies and whose nuclei were eccentrically located, had
infiltrated the lamina propria mucosae of one biopsy
fragment (Figure 3A and B). Neither nuclear atypia nor
mitosis was observed in these cells. These inclusion bodies were positive for periodic acid-Schiff (PAS) staining. Immunohistochemically, the cells were positive for
CD138 (Figure 3C), CD38, and CD79a and negative for
cytokeratin, confirming that they were plasma cells containing Russell bodies (Mott cells). Although scattered
lymphocytes and plasma cells without Russell bodies
were also present, these cells showed no nuclear atypia,
and no lymphoepithelial lesions were observed. Immunohistochemical staining for κ and λ chains revealed
that the infiltrating plasma cells were of polyclonal origin (Figure 3D and E), although Russell bodies showed
no obvious positive staining for either antibody. No gastric metaplasia was observed in the epithelium, and no
H. pylori infection was detected by immunohistochemical staining. The other two duodenal biopsy fragments
showed only non-specific chronic inflammation. No
cancer invasion was observed in the biopsy fragments.
The histological appearance of the biopsy specimen
from the retroperitoneal mass was compatible with that
of metastatic urothelial carcinoma.
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Figure 1 Endoscopic appearance of the duodenum. Edema, stenosis, and
punctate redness of mucosa are observed.

Figure 2 Abdominal computed tomography image. A mass lesion is observed in the retroperitoneum adjacent to the duodenum (arrows).

DISCUSSION
The duodenal biopsy in this case helped us to reach a
diagnosis of RBD. Differential diagnoses included B-cell
lymphomas with plasmacytic differentiation, plasmacytoma, celiac disease, Whipple’s disease, and lymphocytic
gastroenteritis. Mott cells occasionally appear in B-cell
lymphomas with plasmacytic differentiation (particularly
mucosa-associated lymphoid tissue lymphoma) and plasmacytoma. However, RBD can be differentiated from
B-cell lymphomas and plasmacytoma because no atypical
lymphoid or plasmacytoid cells and lymphoepithelial lesions are present and the infiltrating plasma cells show a
polyclonal pattern in immunohistochemical staining for
κ and λ chains in RBD. In celiac disease, the endoscopy
results indicate reduced or absent folds of the small intestinal mucosa, and the histological analysis indicates the
accumulation of large fat globules in the surface epithelium. These features of celiac disease were not observed in
the present case. In Whipple’s disease, the inflammatory
cells that aggregate in the lamina propria mucosae of the
small intestine are not Mott cells, but large macrophages
whose cytoplasm contains large amounts of a diastaseresistant, PAS-positive material. Lymphocytic gastroenteritis is characterized histologically by increased numbers
of intraepithelial lymphocytes (mostly cytotoxic T-cells),
which were not observed in the present case.
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Figure 3 Histological appearance of the duodenal biopsy. A, B: Numerous Mott cells (arrows), whose cytoplasm is filled with eosinophilic inclusion bodies (Russell bodies), infiltrate the lamina propria mucosae (HE stain, A: × 200, B: × 400); C: Immunohistochemically, Mott cells are positive for CD138 (× 400); D, E: Infiltrating
plasma cells show a polyclonal pattern upon the immunohistochemical staining for k (D) and l (E) chains (× 400).

cases have been reported to date[10,11]. The first reported
case of RBD[10] was that of a 55-year-old HIV-positive
man whose chief complaint was abdominal pain. The
upper digestive tract endoscopy revealed non-specific
gastritis and duodenitis. Histologically, gastric metaplasia was observed in the duodenal epithelium, although
H. pylori infection was not detected. The second reported RBD case[11] was that of a 69-year-old woman. She
complained of refractory dysphagia; however, this symptom was thought to be unrelated to the duodenal lesion.
Using endoscopy, the RBD lesion was recognized as a
nodule within the duodenal bulb. Histological analysis
indicated gastric metaplasia in the duodenal epithelium,
although neither H. pylori nor other discernible microorganisms were identified. The patient in our study was
a 77-year-old HIV-negative man, and the clinical symptoms were appetite loss, vomiting, and upper abdominal
distension; however, these symptoms were attributed to

Russell bodies are eosinophilic inclusions in the cytoplasm of plasma cells. They are situated within the
cisternae of the rER and contain non-immunoglobulin
molecules, by-products of immunoglobulin synthesis,
or some altered form of immunoglobulins that can no
longer be recognized by an anti-immunoglobulin antibody[12,13]. They may be formed by excessive production
of, or failure in, the secretion of immunoglobulin molecules[12]. The appearance of numerous Mott cells in the
lesion in cases of chronic inflammation is very rare, and
the diagnosis of RBG/RBD is made when numerous
Mott cells appear in a chronic gastritis/duodenitis lesion.
RBG/RBD is thought to be a focal condition[2]; the fact
that RBD was found in only one of three duodenal biopsy fragments in the present case is consistent with this
hypothesis.
Although reported cases of RBG are gradually increasing in number[2-9], RBD is very rare, and only two
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obstruction of the duodenum by retroperitoneal metastasis of ureteral cancer. Endoscopic findings were nonspecific inflammation, and no H. pylori infection was
detected. No gastric metaplasia was detected in the duodenal epithelium in the present case.
H. pylori infection was detected in more than half of
the reported cases of RBG[2,4,6,7], and it is estimated that
antigenic stimulation by H. pylori is an important factor in the etiology of RBG. Alcohol[3,5,8] or analgesic[3]
abuse and/or HIV infection[5,10] were reported in the
H. pylori-negative RBG/RBD cases, and stimulation or
immunological abnormality caused by these factors may
also be important in the pathogenesis of RBG/RBD.
The present patient did not have any of these suggested
etiological factors for RBG/RBD. It is noteworthy that
metastatic urothelial carcinoma was present in the vicinity of the duodenum in the present case. Several cancer
cases with prominent Mott cell proliferation have been
reported[14,15], and it is speculated that chemokine production by tumor cells may be the cause of Mott cell
accumulation in these cases[14]. Thus, chemokine production by tumor cells may be the cause of RBD in the
present case, although cancer invasion was not present in
the duodenal mucosa. It is possible that H. pylori infection is not important in the RBD pathogenesis, because
no H. pylori infection has been detected in any of the
reported RBD cases, including the present case. However, the pathogenesis of RBG/RBD should be further
investigated using larger number of cases and molecular
techniques.
In summary, this paper has described a case of RBD
occurring in a patient with retroperitoneal metastasis of
ureteral cancer. This is the third RBD case to be reported. It is possible that chemokines produced by tumor
cells caused RBD in the present patient. It is important
that pathologists maintain enough knowledge of the disease to avoid misdiagnosis of the condition as malignant
diseases, such as B-cell lymphomas and plasmacytoma.
The clinicopathological features of RBD should be further elucidated by continually accumulating and studying
reported cases.
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INTRODUCTION
A variety of total esophageal reconstruction procedures
have been described; however, there is no universally-accepted method[1]. Cervical reconstruction for esophageal
stenosis of any etiology is complicated and can be more
challenging in cases of recurrent cervical stenosis with
previous colon conduit failure. Recently, we successfully
treated upper cervical stenosis caused by corrosive strictures using colon conduits. However, these operations
have been followed by recurrent stenosis. Many different
approaches have been utilized in the treatment of cervical stenosis. These include local fasciocutaneous flaps,
pedicled myocutaneous flaps, pedicled visceral flaps, free
flaps, and free fasciocutaneous flaps[2]. We present a successful patch-plasty with myocutaneous flap of sternocleidomastoid (SCM) muscle for treatment of recurrent
cervical esophageal stenosis.

Abstract
A 53-year-old male developed cervical esophageal stenosis after esophageal bypass surgery using a right
colon conduit. The esophageal bypass surgery was
performed to treat multiple esophageal strictures resulting from corrosive ingestion three years prior to
presentation. Although the patient underwent several
endoscopic stricture dilatations after surgery, he continued to suffer from recurrent esophageal stenosis. We
planned cervical patch esophagoplasty with a pedicled
skin flap of sternocleidomastoid (SCM) muscle. Postoperative recovery was successful, and the patient could
eat a solid meal without difficulty and has been well for
18 mo. SCM flap esophagoplasty is an easier and safer
method of managing complicated and recurrent cervical
esophageal strictures than other operations.

CASE REPORT
A 53-year-old male developed recurrent cervical esophageal stenosis 1.5 years after undergoing esophageal bypass surgery using a right colon conduit. He had received
corrosive esophageal strictures three years earlier after a
suicide attempt by potassium hydroxide ingestion. His
presentation was complicated, with multi-level stenotic
segments down the entire esophagus. He underwent
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cial obstruction resulting from colon conduit failure. We
planned to perform a patch enlargement operation with
a myocutaneous flap of SCM muscle. Under endotracheal anesthesia, the patient was placed supine with neck
extension and slight rotation for better exposure. A skin
incision in the neck was made along the previous incision
while preserving an elliptical skin island over the SCM
muscle (Figure 2). Improved exposure of the stenotic
cervical esophagus was obtained after SCM division with
a skin island near the clavicle. There was a fibrotic band
near the proximal esophagus instead of near the colon.
The proximal esophagus and hypopharynx were exposed,
and a small esophagotomy at the level of the cricoid
cartilage was initially made and extended upward to the
hypopharynx with a longitudinal incision of about 5 cm
(Figure 2). The attached skin island of the SCM myocutaneous flap was rotated medially over the esophagopharyngeal opening and sutured in interrupted fashion
with 3-0 black silk. The SCM muscle attached to the skin
flap was then tacked into place around the esophagus and
pharynx. A drain was placed, and the neck wound was
closed after a skin tension-releasing procedure (Figure 2).
Seven days later, an esophagogram showed good passage
without tracheal aspiration (Figure 3). The patient could
eat a solid meal without pain or resistance and returned
home in ten days. He then returned to work and has been
well with a gradual weight gain about 10 kg for 18 mo
after the esophagoplasty.

Figure 1 Esophagogram and endoscopic findings before patch esophagoplasty. The native esophagus was visualized with the esophagogram,
but the colon conduit from bypass surgery was not visible. After insertion of
an Endoscopic Varix Ligation tube, a stenotic lesion of the esophago-colonic
anastomosis site was opened. Focal luminal stenosis by fibrosis was evident.
Endoscopic dilatation was repeated using electrocauterization.

repeated balloon dilatation, but one cervical stricture
progressed to near-complete obstruction just below the
entrance of the esophagus as seen on endoscopy and
barium esophagogram. The severity of stenosis below
the proximal esophagus could not be evaluated. He had
severe weight loss of 15 kg and required total parenteral
nutrition, afterwards gaining back about 2.5 kg (43 kg
and 173 cm, body mass index 14.37). Instead of feeding
gastrostomy insertion, esophageal bypass surgery using a
segment of the right colon was performed one year later.
At surgery, the ileum was anastomosed with the cervical
esophagus in a side-to-end manner, and its blood supply
was preserved. Postoperative esophagogram showed that
barium passed through the native esophagus and newly
constructed colon conduit. The patient began to eat 7 d
after surgery and returned home 14 d after surgery with
a weight gain of 3 kg. On follow-up, he gained weight by
additional 3 kg, but suffered from painful swallowing of
solid food three mo after discharge. Follow-up endoscopy revealed cicatricial stenosis in the native esophagus
proximal to the interposed colon, though the site of gastro-colon anastomosis was patent. Barium esophagogram
showed mild stenosis at the level of the thoracic inlet and
severe stenosis just above the anastomosis of the esophagus. The patient underwent repeated 7 times esophageal
dilatation using Savary-Guillard or balloon dilators, and
an episode of electrocauterization ablation to improve
swallowing before the 2nd operation. Despite endoscopic
dilatation using electrocauterization, he again developed
pain on swallowing. Finally, he was admitted for surgical
correction. We reviewed the esophagogram and endoscopic findings (Figure 1). The stenotic segment was
3 cm long and located in the proximal esophagus near
the site of the previous esophago-colonic anastomosis.
Fortunately, the lesion was easily opened with a dilator or
balloon. This finding suggested that the stenotic segment
was not caused by mechanical stenosis resulting from
circumferential fibrosis, but was caused by twisted axis
of esophageal anastomosis site possibly due to cicatri-
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DISCUSSION
Graft necrosis is the most dangerous complication of colon
graft interposition with a reported mortality approaching
90% or more[3]. Most instances of colonic graft ischemia
are secondary to arterial insufficiency[3]. Ischemic complications are expressed as frank colon necrosis, anastomotic leakage, and colonic stricture[3]. Colonic segment
necrosis and anastomotic leakage usually occur in the first
postoperative week[4], but in our case, localized strictures
of the cervical region developed 1.5 years after the first
bypass operation. The slow course is likely explained by
slowly progressive ischemia from graft torsion, resulting
in a non-necrotic colonic cicatricial stricture rather than
colonic necrosis. This may be the cause of esophageal
obstruction in our case. This cicatricial change in the
esophageal anastomosis site might twist the esophageal
axis, and cause painful swallowing. Also this lesion was
easily dilated with esophageal ballooning.
Although dilatation is the primary method of treating esophageal strictures[5], alimentary tract reconstruction is necessary for correction of severe and extensive
strictures. Invasive surgeries like stomach pull-up, colon
bypass, and free jejunal flap are not always possible when
the prior operation was similarly invasive[6].
In our case, the right colon had already been used
during the previous bypass operation, and the graft
stricture of the neo-esophagus resulted from ischemia.
Thus, patch dilative strictureplasty with viable tissue was
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Figure 2 Photograph of the musculocutaneous
sternocleidomastoid flap and esophagotomy
during the operation. A: A skin incision was designed for an elliptical skin island based on the sternocleidomastoid muscle; B: A skin island (6 cm × 4
cm) on the sternocleidomastoid (SCM) muscle was
prepared; C, D: Esophagotomy at the level of the cricoid cartilage was extended upward to pharynx and
downward; E: The SCM muscle was severed near
the clavicle and rotated. The skin flap was fixated
to esophagus with interrupted silk sutures; F: The
esophagoplasty site was covered with SCM muscle
via multiple fixation sutures.

Figure 3 Esophagogram after sternocleidomastoid
myocutaneous patch esphagoplasty. The stenotic lesion
at the esophago-colonic anastomosis site was widened
successfully and the dye passed through the colon conduit
without resistance.

site, obliterates dead space, and conveys antibiotics[7]. The
SCM muscle is a logical choice for myocutaneous flap in
this case because its anatomic proximity lessens trauma[7].
Because SCM patch esophagoplasty avoids complete
transection of the esophagus, coordinated peristalsis is
also preserved and vagotomy is avoided[7]. The SCM muscle has a segmental blood supply from branches of three

thought to be an ideal option for relieving the short, benign, recurrent cervical esophageal stricture.
The choice of tissue to be used as a patch to widen
the esophagus varies. Among flaps, a myocutaneous flap
has several advantages: its skin provides an adequate
patch for the esophageal defect and the well-vascularized
muscle forms a seal around the ischemic anastomosis
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main vessels: the occipital artery superiorly, the superior
thyroid artery in the middle segment, and a branch of
the thyrocervical trunk inferiorly. The superior pedicle is
more commonly used because it provides greater rotation
and allows the SCM to reach the entire length of the ipsilateral cervical esophagus[2]. The SCM myocutaneous flap
does, however, have limitations. Safety is a major concern
when the SCM flap is used in oncologic patients[8]. In cases of radiation therapy, the SCM myocutaneous flap may
be used only if the overlying skin is soft and supple[2].
Furthermore, use of a SCM pedicled skin flap is limited
to the cervical esophagus. In conclusion esophagoplasty
with SCM myocutaneous flap is thought to be an efficient
treatment of recurrent cervical esophageal strictures.
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INTRODUCTION
Colonic variceal bleeding is a very rare cause of lower
gastrointestinal bleeding. Fewer than 100 cases of colonic variceal bleeding have been reported in English
literature and few case reports exist in South Korea.
However, most cases in South Korea were caused by different varix locations, etiologies and treatments. A single
case in South Korea with ascending colonic variceal
bleeding caused by alcoholic liver cirrhosis was treated
with a hemicolectomy[1]. We report the first case of an
ascending colon variceal bleed caused by alcoholic liver
cirrhosis that was treated with venous coil embolization
in South Korea.

Abstract
A 38-year-old female with a history of alcoholic liver cirrhosis visited our hospital with a massive hematochezia.
An esophagogastroduodenoscopy did not demonstrate
any bleeding source, and a colonoscopy showed a massive hemorrhage in the ascending colon but without an
obvious focus. The source of the bleeding could not be
found with a mesenteric artery angiography. We performed an enhanced abdominal computed tomography,
which revealed a distal ascending colonic varix, and
assumed that the varix was the source of the bleeding.
We performed a venous coil embolization and histoacryl
injection to obliterate the colon varix. The intervention
appeared to be successful because the vital signs and
hemoglobin laboratory data remained stable and because the hematochezia was no longer observed. We
report here on a rare case of colonic variceal bleeding
that was treated with venous coil embolization.

WCCR|www.wjgnet.com

CASE REPORT
A 38-year-old female was admitted to our hospital with
massive hematochezia and hemodynamic instability. She
was diagnosed with alcoholic liver cirrhosis (Child-Pugh
classification C) 6 years ago and had multiple hospitalizations with complications of esophageal variceal bleeding
and hepatic encephalopathy. Upon physical examination,
her initial blood pressure was 80/50 mmHg, her heart
rate was 110 bpm, her respiration was 28 bpm and her
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A

Figure 1 Initial colonoscopy. A: The terminal ileum showing yellowish-colored stool with no evidence of upper gastrointestinal bleeding;
B: The ascending colon showing fresh blood without an observable
source.

B

A

B

A

B

Figure 2 Mesenteric artery angiography. A: The inferior mesenteric
artery angiography showing no source of bleeding; B: The superior mesenteric artery angiography showing no source of bleeding.

Figure 3 The second colonoscopy. A: Massive hemorrhage within
the proximal ascending colon without a definite bleeding focus; B: Fresh
blood within the distal ascending colon without a definite bleeding focus.

body temperature was 37  ℃. No evidence of bleeding
was detected with nasogastric tube irrigation. Abnormal
laboratory data upon admission included the following:
hemoglobin 7.0 g/dL, hematocrit 22.3%, platelets 59
000/mm3, serum creatinine 2.31 mg/dL, international
normalized ratio 1.98, and albumin 2.1 g/dL.
An esophagogastroduodenoscopy demonstrated es
ophageal varices grade Ⅲ but did not show signs of
recent bleeding. The colonoscopy showed fresh blood
from the ascending colon to the rectum, but there was
no evidence of bleeding in the terminal ileum, which
demonstrated that the origin of the bleeding could
be assumed to be in the ascending colon (Figure 1).
Diagnostic angiographies of the superior and inferior
mesenteric arteries were performed, but the source of
the bleeding could not be found (Figure 2). Even with 2
units of packed RBCs, the hemoglobin level dropped to

WCCR|www.wjgnet.com

5.6 g/dL the next day, and the vital signs remained unstable.
A second colonoscopy was still unable to visualize
the bleeding focus and only detected a massive hemorrhage in the ascending colon (Figure 3). We performed
an enhanced abdominal computed tomography (CT),
which revealed the formation of a varix surrounding and
protruding inside the distal ascending colon by the portacaval shunt (Figure 4). The varix was thought to be the
source of the gastrointestinal bleeding. We planned an
operation, but a right hemicolectomy could not be performed due to poor vital signs and abnormal coagulopathy. Initially, we tried to perform a Balloon-Occluded
Retrograde Transvenous Obliteration (BRTO) but failed
due to the selection of the portacaval shunt. Because the
patient had unstable vital signs that required immediate
intervention, we performed a coil embolization and his-
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Figure 4 Abdominal computed tomography. A: Portal phase axial
view with white arrow showing the varix surrounding and protruding
inside the ascending colon formed by portacaval shunt; B: Coronal view
with white arrow showing the colon varix.

Figure 5 Venous coil embolization. A: Venography showing the varix
within the ascending colon (black arrow); B: Coil embolization (black arrow) and histoacryl injection was performed to obliterate the varix.

toacryl injection to obliterate the varix (Figure 5). After
the coil embolization and 4 units of packed red blood
cells, the patient’s hemoglobin level rose to 10.0 g/dL,
where it stabilized, and the vital signs (blood pressure
and heart rate) recovered. There were no further signs
of bleeding, such as hematochezia. However, the patient
developed complications of pneumonia and renal failure, which led to multiorgan failure. Even with ventilator
care and continuous renal replacement therapy, the patient expired 2 wk after the intervention.

a patient has a history of liver cirrhosis and has massive
gastrointestinal bleeding, the possibility of colon variceal
bleeding should also be considered. Other than portal
hypertension, mesenteric venous or splenic vein obstruction, which may be due to thrombosis, tumor invasion,
extrinsic compression, acute or chronic pancreatitis,
mesenteric adhesions, or congenital anatomic variations,
may cause a colon varix. With no etiology, colon varix is
classified as idiopathic or primary[5].
A colonoscopy is the principal method for the diagnosis of colon varices, but with massive bleeding, the diagnostic rate of a colonoscopy is 69% (range: 48%-90%)
because the varices may be obscured by blood[8]. Thus,
in case of massive hematochezia, magnetic resonance
imaging, mesenteric angiography and abdominal CT are
alternative diagnostic tools[9,10].
Management of colonic variceal bleeding has not
been standardized. In a report describing a case of massive lower gastrointestinal bleeding with some hemodynamic instability caused by colonic varix, an operation
was the optimal choice[11]. However, most cases with colonic variceal bleeding are associated with cirrhotic liver,
which makes many cases inoperable due to coagulopathy. Thus, interventional therapies are tested depending
on the underlying etiology and the distribution of the
varices. These therapies include transhepatic intravenous
portosystemic shunt (TIPS), BRTO, endoscopic variceal
ligation, somatostatin infusion, argon plasma coagulation, histoacryl injection, and coil embolization [12-15].
Four other cases of colon variceal bleeding have been

DISCUSSION
Colon varices are a very rare cause of lower gastrointestinal bleeding, with a reported incidence of 0.07%[2].
Colon varices can be associated with several conditions,
such as portal hypertension, portal venous obstruction, postsurgical changes and idiopathic factors, but
the vast majority of colonic varices are related to portal
hypertension caused by cirrhosis or portal vein obstruction. Embryologically derived anastomoses between
the portal and systemic systems exist in the esophagus,
terminal ileum, colon, retroperitoneum, and anterior
abdominal wall[3]. The most common sites of colonic
varices are the rectum and cecum[4]. Colon varices with
portal hypertension are hypothesized to arise in patients
in whom the colonic portosystemic venous collateral
network is highly developed[5]. The rate of colonic variceal bleeding that causes lower gastrointestinal bleeding
with liver cirrhosis is approximately 1%-8%[6,7]. Thus, if
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described in South Korea. Theses cases had different
varix locations, etiologies and treatments compared to
our case. The first case was a 64-year-old female with
liver cirrhosis who had descending colon variceal bleeding that was treated with a left hemicolectomy[16]. The
second case was a 24-year-old male who had idiopathic
rectal variceal bleeding that was treated with low anterior
resection[2]. The third case was a 43-year-old male with
ascending colon variceal bleeding due to alcoholic liver
cirrhosis. This case was very similar to our case but was
treated with a right hemicolectomy[1]. The last case was a
33-year-old woman with a history of systemic lupus erythematosus who developed antiphospholipid syndrome
and had ascending colon variceal bleeding that was treated with octreotide, a beta-blocker and warfarin[17]. In our
case, the patient was inoperable because of the poor vital signs and coagulopathy caused by the abnormal liver
function. We initially tried to perform BRTO to obliterate the portacaval shunt, but the angiographic selection
of the portacaval shunt failed. Thus, venous coil embolization along with a histoacryl injection was performed
on the ascending colon varix. This technique seemed to
be successful because the vital signs (blood pressure and
heart rate) along with hemoglobin level remained stable,
and no further evidence of gastrointestinal bleeding was
observed after the intervention. This result is despite
the fact that our patient expired due to complications of
multiorgan failure because the patient already had terminal liver cirrhosis and had developed unstable vital signs
before arriving in the emergency room. Together, these
conditions made the patient susceptible to secondary infection and renal failure. Complications of the varix coil
embolization procedure could also be considered after
the intervention, such as necrosis, vessel perforation,
non-targeting embolization and migration of the coil.
However, although rate of complications has not been
reported, this rate is thought to be very low because
the procedure proceeds through a venous approach,
and migration of the coil could be corrected during the
procedure, and the patient did not complain of postinterventional symptoms such as abdominal pain, fever,
or dyspnea. Thus, acute or delayed complications of the
venous coil embolization were eliminated. A similar case
in Switzerland included a 43-year-old male patient with
ascending colon variceal bleeding due to alcoholic liver
cirrhosis. The patient had TIPS initially to reduce the
portosystemic pressure gradient, but the bleeding did not
stop; the patient then underwent histoacryl injection and
venous coil embolization. The patient recovered without
further incidents[18]. As noted above, there is no standardized management of colon variceal bleeding, but
venous coil embolization could be an effective treatment
option for patients with massive hematochezia by the
colon varix. Even though our patient could not survive
due to multiple organ failure and secondary infection, we
believe that the successful venous coil embolization had
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stopped the bleeding, which prevented a more aggressive
progression. Our case is thought to be the first case in
South Korea that used venous coil embolization to treat
ascending colon variceal bleeding caused by alcoholic
liver cirrhosis.
In conclusion, the treatment of colon variceal bleeding has not been well established. However, this case has
shown that treatment with venous coil embolization on
an ascending colon variceal bleeding caused by alcoholic
liver cirrhosis is effective. We report here on the first
case of ascending colon variceal bleeding caused by alcoholic liver cirrhosis that was treated with venous coil
embolization in South Korea.
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DIGESTIVE SYSTEM DISEASES

Atypical presentation of pseudomembranous colitis
localized in adenomatous polyps
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Colonoscopy examination showed two small polyps
with a whitish surface, and histopathological analysis
confirmed them to be pseudomembranes over tubular
adenomas. The rest of the colonic mucosa was normal
and no other cause was demonstrated. We suggest
that this particular distribution might be due to a higher
affinity for dysplastic cells such as adenomatous polyps
of colon by C. difficile and/or its toxins.
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INTRODUCTION
The clinical spectrum of Clostridium difficile (C. difficile)
infections may vary from mild diarrhea to life-threatening
pseudomembranous colitis (PMC), which may localize
from the proximal colon to the rectum [1]. Localized
forms of PMC have been reported to compromise
the transverse and right colon[2], but to the best of our
knowledge, we have not found cases with exclusive
localization of PMC over polyps. Below, we report a case
with the pseudomembranes only covering the surface of
adenomatous polyps.

Abstract
The most frequent cause of pseudomembranous colitis is Clostridium difficile (C. difficile ) infection. This
type of colitis is characterized by an endoscopic pattern
of numerous small, yellowish or whitish plaques
diffusely distributed, which typically compromises the
rectum extending to proximal colon. Occasionally, the
pseudomembranes compromise only the transverse or
right colon, but their exclusive localization over polyps has
not been reported. In this case report we have described
a patient with symptoms compatible with C. difficile
infection and positive for C. difficile toxigenic culture.
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CASE REPORT
An 86-year-old female receiving anticoagulant therapy due
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to an aortic valve prosthesis with auricular fibrillation secondary to aortic stenosis was admitted with an incarcerated
umbilical hernia. A hernioplasty was performed without
complication, and she was treated with sodium piperacillintazobactam (4.5 g tid) intravenously for 7 d and discharged
10 d after surgery. Twenty-five days later, she presented hematochezia with hemodynamic compromise. She was admitted to the coronary unit, and an upper endoscopy showed
a hiatal hernia with Cameron’s ulcers; she was treated with
omeprazole. The next day a colonoscopy showed a clean
colonic mucosa, absence of blood, and two sessile 6-mm
polyps in the transverse colon and in the right colon. The
upper surface of both polyps was covered by an adherent and whitish layer and the surrounding mucosa was
normal (Figure 1). The polyps were resected with cold
biopsy forceps and sent for histopathological study. Strikingly, the day after colonoscopy, the patient developed
fever with no apparent cause in the physical exam, while
laboratory results showed a hematocrit of 29%, white
blood cell count of 8700 cell/μL without band forms
and C reactive protein was 10.2 mg/dL. The chest X-ray
was normal and the blood and urine cultures were negative. She was empirically treated with sodium piperacillintazobactam, but three days later she presented frequent
loose stools and diffuse abdominal pain. An enzyme
immune assay (EIA) for C. difficile toxin was positive. The
antibiotic was stopped and she was treated with oral metronidazole with an excellent response. Presence of C. difficile was further confirmed by real time-polymerase chain
reaction (PCR) and toxigenic culture. PCR-ribotyping
indicated that the clinical isolate that caused C. difficile
infection was not an epidemic strain (non-ribotype 027
strain). A few days later, the histopathological study of
the polyps showed two tubular adenomas with a lowgrade epithelial dysplasia and pseudomembranes on their
surface with a typical volcanic appearance (Figure 2).

A

B

Figure 1 Colonoscopy images showing two polyps, 4 and 6 mm in size, in
the right colon with adherent whitish surface. A: Polyp of 6 mm; B: Polyp of
4 mm. The mucosa round the polyps and in the rest of colon is normal.

DISCUSSION
It is our understanding that this is the first documented
case in which the pseudomembranes are exclusively localized over adenomatous polyps with the rest of the colonic mucosa being intact. The term PMC is nonspecific
and describes an acute mucosal injury characterized by
an endoscopic pattern of numerous, discrete and small
(2-5 mm), raised, round and yellowish plaques (pseudomembranes) distributed over an erythematous but unulcerated mucosa[1]. The rectum is frequently involved,
but in a few cases the sigmoid and/or right colon is compromised[2]. The histological pattern is characterized by
a neutrophil-rich edema fluid in the lamina propria that
bursts through tiny breeches to the surface epithelium,
like a volcanic eruption, to form a characteristic punctate
inflammatory pseudomembrane[1,3]. The PMC is due, in
nearly all cases, to C. difficile. Other infrequent causes are
ischemic or infectious colitis[4]. Piperacillin-tazobactam
has been associated at lower rates with C. difficile infection
than other antibiotics[5]; however, in this case report, the
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Figure 2 Low power view of a mucosal fragment. Histopathology shows:
at the bottom, tubular structures lined by columnar epithelial cells with pseudostratified nuclei, consistent with low grade tubular adenoma (black arrow); at
the top, ballooned crypts and intercrypt necrosis, an exudate featuring the classical “volcano” lesion (red arrow) surrounded by a laminated pseudomembrane
composed of neutrophils, mucin and fibrin (hematoxylin and eosin, x 100).

clinical course and the study with EIA, PCR and toxigenic culture confirmed an association with C. difficile and
the response to treatment with oral metronidazole was
concordant.
The specific type of colonic cells where C. difficile
infections starts is unclear, but it is known that at least
enterotoxin A, one of its main virulence factors, has
remarkable cytotoxicity for cells derived from human or
animal cancer, more than for normal colonic epithelial
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cells. One possible explanation, but by no means proven,
is that the surface of neoplastic cells possesses a greater
density of specific receptors for toxin A and/or toxin B
as compared to less sensitive cell lines[6]. Alternatively, it
is well known that members of the Clostridium genus have
a tropism for tumors mainly due to the hypoxic environment as a consequence of poor vascular irrigation[7,8].
Thus, it seems plausible that colonic neoplastic cells
might favor C. difficile colonization and PMC formation.
In conclusion, we propose that dysplastic changes of
the colonic epithelium occurring as adenomatous polyps
might represent a site of greater affinity for C. difficile toxin and/or tropism of C. difficile cells with the consequent
formation of pseudomembranes, which were observed
by an early colonoscopy in this patient.
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Steroid-refractory ulcerative colitis and associated primary
sclerosing cholangitis treated with infliximab
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Carlos Marra-López, Salvador Zabaleta, Raquel Bengoa, María Asunción Marcaide, Francisco García-Campos
uveitis and previous episode of severe azathioprinerelated hepatic toxicity. At present, after two years of
follow-up, the patient is asymptomatic with normal liver
tests and complete resumption of daily life activities.
This case draws attention to the usefulness of antitumor necrosis factor-alpha therapy for the management of primary sclerosing cholangitis as extraintestinal
manifestation of inflammatory bowel disease.
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INTRODUCTION
Abstract

Inflammatory bowel diseases are associated with extraintestinal manifestations involving almost every organ system
in the body, including the musculoskeletal, dermatologic,
hepatic, pancreatic, biliary, ocular, renal and pulmonary
systems and can cause a significant challenge to physicians managing patients with Crohn’s disease and ulcerative colitis[1-3]. Primary sclerosing cholangitis, a chronic,
progressive disorder of unknown etiology that manifests
as inflammation, stricturing, and fibrosis of medium and
large intra- and extrahepatic bile ducts, is one of the most
serious complications of inflammatory bowel disease,
with an established strong relationship with ulcerative
colitis[4]. At least 75% of patients with primary sclerosing

Primary sclerosing cholangitis is an infrequent extraintestinal manifestation of ulcerative colitis. Damage to
bile ducts is irreversible and medical therapies to prevent progression of the disease are usually ineffective.
We describe a patient with long-standing ulcerative colitis, which was refractory to corticosteroid therapy who
developed primary sclerosing cholangitis (biochemical
stage Ⅱ/Ⅳ) in the course of his pancolitis. Treatment
with infliximab (5 mg/kg as an induction dose followed
by maintenance doses every two months) was indicated because of steroid-dependent disease associated to
primary sclerosing cholangitis as well as sacroiliitis and
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cholangitis have coexisting ulcerative colitis[2]. However,
only 5% of patients with ulcerative colitis develop primary sclerosing cholangitis. The clinical course of sclerosing cholangitis bears no relationship with the underlying
inflammatory bowel disease but damage to bile ducts is
irreversible, no medical therapies have been shown to be
effective at preventing the progression of the disease, and
orthotopic liver transplantation is the only curative treatment.
The advent of biologic response modifiers, e.g., tumor
necrosis factor-alpha (TNF-α) inhibitors, has improved
the treatment of inflammatory bowel disease and its associated extraintestinal manifestations[5], such as arthritis
and uveitis[6,7]. Current data suggest that infliximab is an
effective alternative treatment option for patients with
moderate to severe ulcerative colitis with an inadequate
response to conventional glucocorticoid treatment [8].
However, the efficacy of infliximab in primary sclerosing
cholangitis in patients with ulcerative colitis has not been
previously assessed.
We report the case of a patient with steroid-refractory
ulcerative colitis with intolerance to thiopurines and various extraintestinal manifestations, including ankylosing
spondylitis and primary sclerosing cholangitis with favorable response to infliximab therapy.

duct probably related to cholangitis. Causes of secondary sclerosing cholangitis were excluded as shown by the
lack of abnormally elevated immunoglobulin G4 (IgG4)
levels as shown in autoimmune pancreatitis or IgG4related sclerosing cholangitis (IgG4 levels were < 100
mg/dL). Also, the patient showed increased values serum
bilirubin and alkaline phosphatase of a lower magnitude
that those suggestive of autoimmune pancreatitis, and
radioimaging findings for enlargement of the pancreatic
gland were absent. Also, the patient did not complain of
abdominal symptoms suggestive of pancreatitis. All these
data together with the presence of ulcerative pancolitis
directed us to confirm the diagnosis of primary sclerosing cholangitis associated to inflammatory bowel disease
and to exclude the diagnosis of autoimmune pancreatitis.
The patient was diagnosed of primary sclerosing
cholangitis (biochemical stage Ⅱ/Ⅳ). He was treated
with full doses of i.v. corticosteroids and urodesoxycholic acid 15 mg/kg body weight, without improvement.
The patient received full doses of methylprednisolone, 1
mg/kg per day, with subsequent dose reductions at least
on seven occasions over the course of 6 years. The situation of the patient was re-assessed and decided to start
treatment with infliximab (5 mg/kg as an induction dose
followed by maintenance doses every two months) because of steroid-dependent disease associated to primary
sclerosing cholangitis, sacroiliitis and uveitis and previous history of an episode of severe azathioprine-related
hepatic toxicity. At present, after two years of follow-up,
the patient is still on treatment with infliximab and has
remained asymptomatic, with improvement of anemia
(hemoglobin 13.8 mg/dL) and biochemical evidence of
cholestasis (bilirubin 0.4 mg/dL, AST 16 IU/L, ALT 20
IU/L, alkaline phosphatase 59 IU/L, γ-GGT 149 IU/L)
and complete restoration of the quality of life. Annual
endoscopic assessment did not show signs of dysplasia.
Repeated cholangio-MRI performed during the followup was also unrevealing.

CASE REPORT
We report here on a 68-year-old man in whom positive
HLA B27 spondyloarthropathy and uveitis in the left eye
were diagnosed at the age of 54. He was referred to the
hospital because of an episode of subacute diarrhea with
blood and mucous associated with mild iron-deficiency
anemia. Also, he was diagnosed endoscopically and histologically of mild to moderate ulcerative rectosigmoiditis.
He received oral and topical 5-aminosalicylic acid with
good initial response. During the course of the disease,
he presented multiple episodes of steroid-dependent
ulcerative colitis and treatment with azathioprine was
started 6 years after diagnosis. After 4 mo, azathioprine
was discontinued due to severe hepatic cytolysis. Four
years later, he was readmitted to the hospital because of
bloody diarrhea and mucus (12-14 bowel movements
daily, with generalized abdominal pain, proctalgia, fecal
urgency and tenesmus without fever, and weight loss of
6 kg. Physical examination showed marked impairment
of the patient’s general condition, diffuse abdominal
pain on palpation and functional limitation secondary
to ankylosing spondylitis. Blood tests showed serum hemoglobin 10.5 g/dL, C-reactive protein 154 mg/dL and
cholestasis hepatitis with bilirubin 1.2 mg/dL, aspartate
aminotransferase (AST) 112 IU/L, alanine aminotransferase (ALT) 162 IU/L, alkaline phosphatase 281 IU/L,
gamma-glutamyl transpeptidase ( γ -GGT) 913 IU/L,
and positive p-antinuclear antibodies 1/80. A diagnosis
of moderate to severe episode of pancolitis was established. A cholangio-magnetic resonance imaging (MRI)
study disclosed stenosis of the proximal common bile
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DISCUSSION
The incidence of primary sclerosing cholangitis varies between 0.9 to 1.6 per 100 000 persons/year[9]. More than
two-thirds of patients are males and the most commonly
associated condition is an inflammatory bowel disease
which occurs in up to 70% of affected subjects. Inflammatory bowel disease in primary sclerosing cholangitis
patients represents a distinct phenotype in that pancolitis
is observed in 94% of patients with ulcerative colitis
and in 96% of patients with Chron’s disease[10]. It has
been shown large differences between primary sclerosing
cholangitis patients with and without concurrent inflammatory bowel disease. Patients with inflammatory bowel
disease showed earlier appearance of primary sclerosing cholangitis than those without inflammatory bowel
disease and are more likely to develop serious malignant
complications and more likely to require liver transplantation[11].
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In our patient, distal colitis was the initial manifestation of inflammatory bowel disease and later evolving to
pancolitis, the time at which primary sclerosing cholangitis developed. Primary sclerosing cholangitis has been
shown to be associated with greater anatomic extent of
colitis[12-14]. It has been reported that development of
primary sclerosing cholangitis in patients with ulcerative
colitis may have a positive effect on colonic disease[15,16]
with reduced disease activity and less use of steroids, azathioprine and surgery[17]. In other studies, ulcerative colitis
associated with primary sclerosing cholangitis showed
unique colonoscopic features (pancolitis, rectal sparing
and backwash ileitis) with more frequent colorectal neoplasia development and worse prognosis than ulcerative
colitis patients without primary sclerosing cholangitis[18].
In our patient the clinical course was characterized by
severe ulcerative colitis refractory to steroid therapy. For
this reason and taking into account the presence of other
concomitant manifestations (uveitis, sacroiliitis) treatment
with infliximab was started. However, indications of antiTNF-α in well established primary sclerosing cholangitis
should be carefully balanced due to immunosuppression
and the risk of potentially fatal cholangitis.
The use of infliximab was followed by marked improvement in the patient’s clinical condition, including
the extraintestinal manifestations of ulcerative colitis
and a favorable clinical and biochemical remission of
primary sclerosing cholangitis. This suggests a direct effect of infliximab on hepatic inflammation. However, in
a double-blind, placebo-controlled study of 24 patients
with primary sclerosing cholangitis, no significant treatment benefit of infliximab was demonstrated[19], although
in patients with primary sclerosing cholangitis and Crohn’
s disease treatment with infliximab was associated with
improvement of liver function tests[20].
Currently, the use of anti-TNF-α treatment in primary sclerosing cholangitis is not well established. The
observation that reduced T cell reactivity in liver infiltrating cells obtained from patients with primary sclerosing
cholangitis was due to high local production of TNF-α
provides support for the use of anti-TNF antibodies as
an alternative treatment for these patients[21]. Contrarily, in
the experience of Epstein et al[22] etanercept was well tolerated but not effective in a clinical series of 10 patients
with clinically active primary sclerosing cholangitis. It is
unknown whether early treatment with anti-TNF-α drugs
may change the natural history of primary sclerosing
cholangitis. Also, the use of this medication over years
may raise financial concerns and secondary effects of
this prolonged use. In the case here presented, although
treatment with infliximab is expensive, the patient did not
present recurrent episodes of colitis, uveitis, sacroiliitis or
new episodes of cholangitis, allowing prompt resumption
of work and social activities with an excellent quality of
life and without further admissions to the hospital or the
need of surgical operations, as a result of which direct
and indirect costs have been markedly reduced in this
particular case.
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In conclusion, our report on a patient with steroidrefractory ulcerative colitis developing primary sclerosing
cholangitis with favorable and maintained response to
infliximab therapy draws attention to the usefulness of
anti-TNF-α therapy for management of primary sclerosing cholangitis as extraintestinal manifestation of inflammatory bowel disease.
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INTRODUCTION
Graft-versus-host disease (GVHD) is a serious complication of allogeneic hematopoietic stem cell transplantation (HSCT) and mainly attacks the skin, gastrointestinal
(GI) tract and liver [1-5]. GI-GVHD, in particular, can
cause life-threatening complications, such as massive
diarrhea, hemorrhage, paralytic ileus, and perforation[6,7];
therefore, the accurate diagnosis of GI-GVHD is essential. Although endoscopic observation is an indispensable
diagnostic tool, various mucosal patterns are observed
on endoscopy[8]. In addition, testing for cytomegalovirus
(CMV) infection is necessary because the complication
of GI-GVHD with CMV infection will reduce the quality of life (QoL) of the patients[9]. This reduction in the
QoL occurs because CMV-related GI disease is exacerbated by the administration of steroids for the treatment
of GI-GVHD when antiviral drugs are not administered[10]. Here, we report a rare case of fulminant GIGVHD detected by endoscopy and its clinical course,
and we review related literature on the endoscopic findings of GI-GVHD.

Abstract
Here, we report a case of fulminant gastrointestinal
graft-versus-host disease (GI-GVHD) with cytomegalovirus (CMV) infection in 44-year-old woman. Despite
the difficulties associated with the treatment of GIGVHD and GI-CMV disease, the mucosal findings and
the clinical course showed marked improvements during long-term clinical observation. The endoscopic findings were remarkable, with diffuse sloughing mucosa
in the stomach and highly active inflammation and
deep discrete ulcers throughout the colon. Changes in
the CMV quantitative polymerase chain reaction results
were correlated with the endoscopic mucosal findings and were useful for assessing the efficacy of the
treatment. Although a definite diagnosis of GI-GVHD
is generally made by endoscopy with biopsy, the gross
appearance of this disease can vary depending on the
endoscopy. In this paper, we also conduct a literature
review of patients with GI-GVHD.

CASE REPORT
The patient, a 44-year-old woman with acute myeloid
leukemia who was diagnosed 18 mo earlier, underwent

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Upper and lower gastrointestinal endoscopic findings. A: The gastric mucosa in the antrum of the stomach. The antrum is the only segment exhibiting normal mucosa (arrows); B: The gastric mucosa in the lower segments of the corpus of the stomach. This mucosa demonstrates diffuse sloughing, whereas the
antrum is the only segment exhibiting normal mucosa (arrows); C: The gastric mucosa in the upper segments of the corpus of the stomach; D: The greater curvature
of the stomach near the center. A biopsy was taken from the edematous and sloughing mucosa of the greater curvature of the upper corpus; E: Shallow ulcer with fur
at the cecal valve and cecum; F: Discrete longitudinal ulcer in the terminal ileum; G: Longitudinal ulcer with fur surrounded by the inflamed edematous mucosa of the
sigmoid colon; H: Edematous mucosa of the rectum.

allogeneic bone marrow transplantation 3 mo prior to
the examination. A full-body skin rash appeared on day
26 after the transplantation. On day 85 after the transplantation, she experienced watery diarrhea more than
10 times per day and developed abdominal pain. Upper
GI endoscopy showed diffuse sloughing of the mucosa
with diffuse erythema and hemorrhage in the antrum
and corpus of the stomach (Figure 1A-D). Lower GI
endoscopy revealed multiple deep discrete ulcers with
exudative and mucosal oozing in the terminal ileum
end and throughout the entire colon (Figure 1E and F).
Biopsy specimens from the upper and lower GI tract revealed diffuse erythema, erosions, and sloughing mucosa
with active bleeding in the stomach, as well as multiple
erosions and a small discrete ulcer with active bleeding
in the lower GI tract. Gland apoptosis showed histological evidence of acute GVHD (Figure 2). Moreover, the

100 mm

Figure 2 Histological findings. Biopsy specimen from the sigmoid colon
revealing a crypt with multiple apoptotic cells (arrows) with severe lymphocytes
corresponding to acute gastrointestinal graft-versus-host disease (GVHD). The
presence of gland apoptosis is histological evidence of acute GVHD (hematoxylin and eosin stain, × 40).
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Figure 3 Upper and lower gastrointestinal endoscopic findings 70 d after the steroid therapy. A: The gastric mucosa in the antrum of the stomach. The mucosa
is normal but somewhat edematous; B: The gastric mucosa in the lower segments of the corpus of the stomach, which has improved even though the rough gastric
mucosal patterns and edematous changes remained; C: The gastric mucosa in the upper segments of the corpus of the stomach, which has also improved; D: The
greater curvature of the stomach near the center. The endoscopic clipping has remained; E: Sigmoidoscopy revealing multiple discrete ulcers in the sigmoid colon; F:
Disappearance of the visible vascular pattern in the sigmoid colon.

the treatment. After 64 d, however, CMV was detected
in the blood by a CMV-antigenemia assay, and the maintenance dose of GCV (5 mg/kg per day) was resumed.
After 70 d, upper and lower endoscopy showed that the
endoscopic findings of mucosal sloughing had improved
(Figure 3A-D) but that the colonic mucosa remained
ulcerative and inflamed (Figure 3E and F). Both upper and lower GI tract biopsies revealed CMV-infected
cells in immunohistochemically stained tissue specimens
(Figure 4), and the CMV-PCR from the GI tract biopsy
was 2.0 × 105 copies/μg DNA. Intravenous GCV at 5
mg/kg every 12 h as the induction therapy was re-started
and then changed to the maintenance therapy, and the
prednisolone dose was tapered. Although the treatment
continued for an additional 102 d, the CMV-PCR from
the GI tract biopsy was 1.0 × 103 copies/μg DNA. Oral
valganciclovir at 900 mg/d was started, with oral prednisolone 10 mg administered every other day. After 162
d, the upper and lower endoscopy showed notable improvements in the mucosal findings (Figure 5), and the
CMV-PCR count from a GI tract biopsy was within the
normal range of < 4.0 × 10 copies/μg DNA.

400 mm

Figure 4 Immunostaining of the biopsy specimen. Immunohistochemically
stained biopsy specimen from an ulcer of the sigmoid colon showing multiple
cytomegalovirus-positive cells (arrows) (immunohistochemical stain, × 40).

biopsy specimens showed CMV infection detected by
polymerase chain reaction (PCR) at remarkably elevated
concentrations of 4.0 × 104 copies/μg DNA, but immunochemical staining for the CMV antibody was negative. Finally, the patient was diagnosed with severe GIGVHD concomitant with a CMV infection. Other organ
involvement included a whole-body skin rash and slight
liver dysfunction.
The treatment for acute GVHD was started with an
initial dose of prednisolone 1 mg/kg per day (50 mg/d)
and for CMV infection with an initial dose of ganciclovir
(GCV) 10 mg/kg per day. After 40 d of treatment, the
patient improved clinically. Then, GCV was discontinued
because of thrombocytopenia that appeared 60 d after

WCCR|www.wjgnet.com

DISCUSSION
Nausea and vomiting, appetite loss, abdominal pain, and
watery diarrhea are common symptoms of GI-GVHD.
Watery diarrhea appears in almost all cases of GI-GVHD
and occasionally becomes chronic or causes bleeding.
Therefore, this symptom is a major factor that reduces
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Figure 5 Upper and lower gastrointestinal endoscopic findings 162 d after the steroid and anti-cytomegalovirus therapies. A: The gastric mucosa in the
antrum of the stomach; B: The gastric mucosa in the lower segments of the corpus of the stomach; C: The gastric mucosa in the upper segments of the corpus of the
stomach; D: The greater curvature of the stomach near the center. The endoscopic clipping has remained, and nearly the entire mucosa of the stomach has improved
to a normal state; E: Normal mucosa in the cecal valve and cecum; F: Normal mucosa in the terminal ileum; G: Marked improvement of the inflammation of the colonic
mucosa, and healed ulcers in the sigmoid colon; H: The vascular patterns are now visible, indicating that the normal mucosa has returned in the rectum.

patient QoL[11]. Moreover, after HSCT, CMV infection
of the GI mucosa and GI-GVHD can both cause diarrhea[12,13].
Diseases characterized by the development of GI
symptoms after HSCT include not only CMV and GIGVHD infection but also virus infections caused by enterovirus, adenovirus, rotavirus, and Epstein-Barr virus,
complications with bacterial and fungus infections, and
colitis associated with thrombotic microangiopathy and
regimen-related toxicity. In routine clinical examination,
differentiating among these diseases is difficult[14], particularly because GI-GVHD is frequently associated with
CMV infection[15,16]. In this case, because of the severe
GI-GVHD accompanied by CMV infection, the patient
developed frequent and long-term bloody diarrhea and
abdominal pain, which appeared to have led to serious
symptoms such as anemia, malnutrition, and dehydration.
The endoscopic findings reflected the severity of the

WCCR|www.wjgnet.com

clinical symptoms. The lower GI tract exhibited severe
signs of multiple deep ulcers, edema, and erythema, with
no normal mucosa observed. The upper GI endoscopy
revealed diffuse sloughing of the mucosa in the stomach,
except for the antrum. Although the endoscopic findings of chronic GI-GVHD may include the characteristic esophageal web and strictures[2], various endoscopic
findings are associated with acute GI-GVHD depending
on the severity of the inflammation. We reviewed the
English literature in the MEDLINE database by searching with “gastrointestinal”, “GVHD”, and “endoscopy”
as key words (Table 1). Although there are some reports
of normal mucosal findings, a large number of studies reported findings of erythema, erosions, and edema.
Because the symptoms were generally mild in the upper
GI tract, the lower GI tract often had relatively severe
inflammatory symptoms, with occasional actively bleeding ulcers. In addition, although tortoise shell-like mu-
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Table 1 Literature review of the endoscopic findings in gastrointestinal graft-versus-host disease
No. Ref.
[23]

Patients

Involved GI tract

Endoscopic findings

Stomach, duodenum, sigmoid and rectum

Normal, erosions, ulcer

1

Sultan et al

2

Kreisel et al[24]

Acute GVHD patients less than
18 yr old (n = 40)
GI-GVHD patients (n = 175)

3
4

Aslanian et al[25]
Martínez et al[26]

Acute GVHD patients (n = 18)
GI-GVHD patients (n = 20)

5
6

Krishna et al[27]
Al Ashgar et al[28]

7

Varadarajan et al[29]

A 49-yr-old man
A 23-yr-old male who had
undergone allogeneic HSCT
Acute GVHD patients (n = 11)

8

He et al[17]

9

Xu et al[8]

10

Cheung et al[30]

11

Ross et al[31]

12
13

Harada et al[32]
Khan et al[33]

14
15
16
17

Silbermintz et al[34]
Holmberg et al[35]
Onozawa et al[36]
Yeh et al[37]

18
19

Schulenburg et al[38]
Cruz-Correa et al[39]

20
21

Wakui et al[40]
Terdiman et al[41]

Stomach, duodenum, colon and rectum

Normal, edema, erosions, aptha, ulcer,
nonspecific
Stomach, duodenum, total colon and rectum Normal, erythema, edema, erosions, ulcer
Stomach, duodenum, colon and rectum
Normal, erythema, edema, erosions, ulcer,
bleeding
Stomach, duodenum, colon and rectum
Normal, erosions
Sigmoid colon and rectum
Erythema, edema

Stomach, duodenum, small bowel, colon and Normal, erythema, edema, erosions, ulcer,
rectum
bleeding
GI-GVHD patients (n = 32)
Colon and rectum
Erythema, edema, erosions, ulcer, bleeding,
tortoise shell-like mucosa, pseudomembrane
mucosa
GI-GVHD patients (n = 8)
Stomach, duodenum, colon and rectum
Normal, erythema, edema, erosions, ulcer,
bleeding
GI-GVHD patients (n = 44)
Stomach, duodenum, colon and rectum
Normal, erythema, edema, erosions, ulcer,
nonspecific, bleeding
GI-GVHD patients (n = 92)
Stomach, duodenum and rectum
Normal, erythema, edema, erosion, ulcer,
nonspecific
GI-GVHD patients (n = 15)
Colon and rectum
Erythema, edema, erosion, nonspecific
Acute GVHD patients (n = 38)
Stomach, duodenum, colon and rectum
Edema, erosion, ulcer, bleeding, nonspecific,
pseudomembrane mucosa
An 8-yr-old child
Small bowel
Erosion, bleeding
GI-GVHD patients (n = 90)
Stomach, duodenum, colon and rectum
Normal, erythema, edema, ulcer
An 18-yr-old male
Stomach, duodenum, colon and rectum
Normal, nonspecific
GI-GVHD patients (n = 4)
Stomach, duodenum, small bowel, colon and Erythema, edema, erosions, ulcer, bleeding,
rectum
nonspecific
GI-GVHD patients (n = 29)
Stomach, duodenum, colon and rectum
Ulcer, erythema, erosion, normal
GI-GVHD patients (n = 44)
Stomach, duodenum, colon and rectum
Normal, erythema, edema, erosions, ulcer,
bleeding, nonspecific
GI-GVHD patients (n = 44)
Stomach, duodenum, colon and rectum
Erythema, erosion, ulcer
Acute GI-GVHD patients (n = 12) Stomach, duodenum, colon and rectum
Normal, nonspecific

GI-GVHD: Gastrointestinal graft-versus-host disease; HSCT: Hematopoietic stem cell transplantation.

cosa and pseudomembrane formation are occasionally
observed, no particular findings are reportedly associated with the colorectal mucosa. Moreover, even though
some papers report mucosal sloughing and ulceration[8],
a wide area of sloughing mucosa along with ulcers and
inflamed mucosa, as observed in the present case, has
never been reported. We believe that a combination of
severe GVHD and CMV infection is the pathogenesis responsible for these symptoms[13]. According to He et al[17],
GI-GVHD accompanied by CMV infection causes deep,
discrete ulcers. The ischemic consequences of occluded
blood vessels caused by enlarged vascular endothelial
cells due to CMV infection are thought to be the mechanism underlying the GI mucosal damage[18]. Similarly,
ischemic alteration, in addition to the cytotoxicity caused
by GVHD[19], is a likely cause of the severe symptoms in
our patient.
The early and accurate diagnosis of CMV infection
in the GI tract is the key to preventing severe symptoms,
such as perforation and bleeding[20]. In this case, even
though immunostaining with an anti-CMV antibody was
negative, the quantitative PCR results of the biopsy specimens were positive, with a high value of 1.0 × 104 cop-
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ies/μg DNA, which enabled the diagnosis of CMV-GID.
The diagnostic accuracy of the quantitative PCR method
using biopsy samples is reportedly superior to that of immunostaining to determine the involvement of CMV in
the GI symptoms[21]. This case showed that the results of
the CMV quantitative PCR were closely correlated with
the post-treatment improvement of the mucosa, suggesting the usefulness of the technique for evaluating the effects of CMV treatment.
In conclusion, when endoscopic observation is performed on HSCT patients with postoperative GI symptoms, it is necessary to look for signs of mucosal sloughing
and ulcers. In addition to a detailed endoscopic observation,
biopsy samples should be examined for the characteristic
pathological features of GVHD[22] and for signs of CMV
infection. The course of this case suggests that the quantitative PCR of biopsy samples is useful for revealing
CMV infection in the GI tract.
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INTRODUCTION
Patients with inflammatory bowel diseases (IBD) have a
higher risk of arterial cerebral infarction even if they are
young with few cardio-vascular risk factors[1]. Causes and
physiopathological aspects are less known. We describe
2 cases of IBD patients who presented ischemic strokes
due to homolateral internal carotid thrombus.

Abstract
Increased ischemic stroke risk is observed in patients
with inflammatory bowel disease (IBD). Causes and
physiopathological aspects of cerebral infarct, in this
specific population, are less often described. There
is little information to provide guidelines for the best
curative and preventive treatment. We report 2 cases
of ischemic strokes due to internal carotid thrombus in
patients during active phase of IBD. Ulceration of early
atherosclerotic plaques activated by a hypercoagulation state may cause a thrombus. A combined therapy
with heparin and corticosteroids was used for both
our patients. Lysis of the thrombus was obtained after
several days without surgical treatment and shown by
ultrasonography. These cases highlight an aetiology of
stroke in patients with IBD and use of a synergic treatment to respond to hypercoagulability in link with IBD.
Benefits and safety of this therapy should be confirmed
with clinical studies.

WCCR|www.wjgnet.com

CASE REPORT
Case report 1
A 32 year-old man, with Crohn’s disease (CD) without
immunosuppressive treatment for several years, was
admitted for sudden right hemiplegia. He was a light
smoker without any other vascular risk factor like hypertension, dyslipidemia, diabetes, and had no family history
of vascular disease. At admission the National Institute
of Health Stroke Scale (NIHSS) was 13, and blood pressure was 110/70 mm Hg. Brain magnetic resonance imaging (MRI) revealed ischemic stroke with thrombosis of
the initial part of the left middle cerebral artery (MCA).
Intravenous thrombolysis with plasminogen tissue activator was administered. Cervical ultrasonography (US) revealed occlusion of the left internal carotid artery (Figure
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Figure 1 Cervical ultrasonographies in case 1, showing occlusion of the
left internal carotid (A), due to a thrombus, and repermeabilization of the
vessel with tiny plaque (B) after 15 d of treatment.

Figure 2 Cervical ultrasonographies in case 2, showing thrombus in the
right internal carotid (A) and resorption of this with tiny plaque (B) after 1
wk of treatment.

1A), due to a thrombus, confirmed by computed tomography (CT) angiography. Blood tests were performed:
the platelet count was 342 G/L, hyperhomocysteinemia
137 µmol/L; C-reactive protein (CRP) 15.4 mg/L; lowdensity lipoprotein (LDL)-cholesterol 0.87g/L; preprandial blood glucose level 1.01g/L, and the erythrocyte
sedimentation rate (ESR) was elevated at 40 mm. Digestive endoscopy found signs of active CD. Unfractionated heparin and corticosteroid treatment (prednisolone
0.5 mg/kg per day) were initiated and 15 d later, there
was total resorption of the thrombus, apart from a tiny
plaque as controlled by cervical US (Figure 1B) and CT
angiography. One month later, the NIHSS was 6, an
overlap treatment of vitamin K antagonist was initiated
and the patient was transferred to a rehabilitation center
with a daily dose of prednisolone and folic acid. Proctectomy with terminal ileostomy was performed 4 mo later.

stroke with occlusion of the origin of the right MCA.
Cerebral angiography with thrombectomy was performed
and complicated by hemorrhagic transformation of the
cerebral infarct. Severe bloody diarrhoea was controlled
by a high dose of corticosteroids (methylprednisolone 1
mg/kg for 10 d before progressive decrease). Cervical US
showed a thrombus in the right internal carotid (Figure
2A). There were biological signs of inflammation with
an elevated ESR at 64 mm and CRP at 14.4 mg/L, slight
hyperhomocysteinemia (17.9 µmol/L), a low level of
LDL-cholesterol at 0.80 g/L, a normal preprandial blood
glucose level at 0.90 g/L, and a platelet count of 462 G/L.
Ten days later, after partial resorption of cerebral haemorrhage, low molecular weight heparin (LWMH), enoxaparine, was introduced at a dose of 100 UI/kg twice a
day. After one week of treatment, cervical US revealed
regression of the thrombus with only a tiny plaque on
the right internal carotid wall (Figure 2B). LWMH was
switched for aspirin as the patient rejected any oral anticoagulant. She was finally transferred to a rehabilitation
center with a NIHSS of 6.

Case report 2
A non-smoker 42 year-old woman with ulcerative colitis
diagnosed 3 years previously and treated with corticosteroids and mesalazine, was hospitalised for sudden
right hemiplegia. She had no personal medical history
of diabetes, hypertension and dyslipidemia and no family history of vascular disease. She had already presented
several ischemic strokes, revealing intra-cardiac thrombus, but had refused any oral anticoagulant treatment. At
admission, the NIHSS was 19 and blood pressure was
120/80 mmHg. A brain MRI showed a recent ischemic

WCCR|www.wjgnet.com

DISCUSSION
These observations suggest that 2 factors can contribute
to carotid thrombus: abnormalities of the coagulation
system and disease of arterial wall[2].
Hypercoagulability is almost always observed during
the active phase of IBD and can lead to an arterial or
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intracardiac thrombus, as described in the second case.
Elevated platelets (with hyperactivation), fibrinogen, factor Ⅴ, Ⅷ, plasminogen activator inhibitor and decreased
antithrombin and tissue plasminogen activator have been
described. Vitamin K malabsorption causes not only
short partial thromboplastin times but also protein C
and S deficiency[3]. There may also be a higher prevalence
of antiphospholipid antibodies in IBD patients[4]. Common carotid artery intima-media thickness is significantly
higher in IBD patients compared with controls with a significant association with homocysteine levels and age[5].
This is due to modifications of the vessel-wall induced
by chronic inflammation: cytokines activate endothelium
with conversion to a pro-inflammatory thrombogenic
phenotype and increased von Willebrand factor[6]. Accelerated atherosclerosis is found in systemic inflammatory disorders[7], and atherosclerotic plaques were found
after resorption of carotid thrombus in both the cases
described here, as well as in a similar case described by
Lafitte et al[8]. In IBD patients, an inflammatory state may
also lead to endothelial damage and early atherosclerotic lesions. In the cases we describe, the formation of
carotid thrombus may have been due to ulceration of
plaques which have activated a pro-thrombotic coagulation state. For both our patients, lysis of the thrombus
was obtained after several days of heparin treatment with
double impact: fibrinolysis and the still debated antiinflammatory action[9]. Nevertheless, this approach has
only been described in a few cases and should be evaluated with clinical studies, especially as it may provoke mucosal[10] and cerebral bleeding in case of extensive stroke.
We also administered corticosteroids to both our patients
to decrease the inflammation, hypercoagulation state, to
promote mucosal regeneration and then, to potentiate
the benefits of heparin.
Internal carotid thrombus is a cause of ischemic stroke
in IBD patients, and is a consequence of the combination
of early atherosclerotic lesions and hypercoagulation state.
Combining heparin and anti-inflammatory therapy may
be considered as a synergic treatment but, further work is

required to establish efficacy and safety.
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DIGESTIVE SYSTEM DISEASES

Strangulated ileal trans-coloanal-anastomotic hernia: A
complication of Altemeier’s procedure previously never
reported
Maria Di Lena, Emanuele Angarano, Ivana Giannini, Altomarino Guglielmi, Donato Francesco Altomare
conclusion, after Altemeier operation prolonged straining at defecation should be carefully avoided
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INTRODUCTION
Full thickness rectal prolapse is an uncommon but very disabling anorectal disease affecting any age and in particular
mentally disabled patients. Several surgical approaches have
been proposed to treat this disorder including abdominal
rectopexy and perineal mucosal (Delorme) or full thickness
rectal resection (Altemeier). The Altemeier’s procedure is
usually preferred (1) in elderly, high-risk, frail patients
unsuitable for abdominal operation; (2) for emergency
incarcerated external prolapse[1] and for gangrenous rectal
prolapse[2]; and (3) in mentally disabled patients because
of its short, painless postoperative course and low complication rate.

Abstract
A postoperative complication after Altemeier operation,
so far never reported, is described in a 42 years old
mentally disabled patient with external full thickness
rectal prolapse who usually had prolonged straining at
defecation. After 6 d from perineal rectosigmoidectomy,
the patient, was discharged free of complications. Four
days later he was readmitted in emergency for strangulated perineal trans-anastomotic ileal hernia that
occurred at home during efforts to defecate. The clinical feature required an emergency operation for repositioning the ileal loops into the abdomen, resection of
the necrotic ileum, and end colostomy. The outcome of
the second operation was free of complication and the
th
patient was discharged on the 6 postoperative day. In
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CASE REPORT
A 42-year-old male patient affected by congenital hypothyroidism with a psychomotor retardation, anorexia and
bulimia was admitted to our Colorectal Unit because of
irreducible full thickness rectal prolapse. From several
years the patient used to have prolonged and forced
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ileo-cecal anastomosis and a diverting sigmoid end colostomy were performed. The second postoperative course
was uneventful and the patient was discharged on the 6th
postoperative day. The patient was re-evaluated at followup for 4 mo and he is now waiting for a refashioning of
the colo-anal anastomosis.

DISCUSSION
Altemeier’s procedure is usually recommended in mentally
disabled patients with full thickness rectal prolapse because
of its short and painless postoperative course. Postoperative complications are uncommon (less than 10%[3,4] of
cases), nevertheless they usually occur in the early postoperative days. The complication we herein described, to our
knowledge for the first time, was unexpected since it occurred several days after the patient was discharged in good
clinical condition and with normal bowel movements.
We suggest that anamnestic data of the behavior of
prolonged straining at defecation in mentally disabled patients should have been considered, and adequate advise
given to the relatives to assist patients during defecation
in order to prevent strain. Finally, the choice of creating
a diverting sigmoidostomy instead of trying to repair the
coloanal anastomosis seems more prudent, due to the
presence of edema in traumatized anastomotic leakage.

Figure 1 Strangulated ileal trans-coloanal-anastomotic perineal hernia
showing ischaemia of the herniated ileum.

straining at defecation (about 30 min) with exteriorization
of the prolapse at every defecation. However, in the last
2 mo the rectal prolapse became irreducible. A perineal
rectosigmoidectomy with levatorplasty (Altemeier’s operation) was performed under general anesthesia with the
patient in jack-knife position. Twelve cm of prolapsed
rectum was resected and a hand-sewn interrupted coloanal anastomosis was performed. The patient was discharged on the 6th postoperative day free of complication
and oral laxatives and antithrombotic prophylaxis were
prescribed. Four days later the patient was re-admitted in
emergency since a strangulated ileal trans-coloanal-anastomotic hernia occurred after a prolonged and strain defecation (Figure 1). Laparotomy was urgently performed
and no signs of intrabdominal infection or ascites were
found. However, the distal part of the ileum (about 2 m)
was herniated outside the pelvis through a partial posterior dehiscence of the colo-anal anastomosis with torsion
of intestinal loops around the vascular stalk. The large
portion of small intestine herniated was reduced with
difficulty into the abdomen with the help of a second
operator from the perineal side. Once the ileum was replaced into the abdomen, the coloanal anastomosis was
fully opened and the anus temporarily closed with continue resorbable suture. The vitality of the herniated ileum
(up to 5 cm from the ileo-cecal valve) was poor after one
hour and, therefore, it was resected. Then, a hand-sewn
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Rescue endoscopic band ligation of iatrogenic gastric
perforations following failed endoclip closure
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Seon Mee Park, Seijin Youn
related complications. Successful endoscopic closure
using band ligation was reported in all patients, with
no complication occurring. We conclude that EBL may
be a feasible and safe alternate technique for the
management of acute gastric perforation, especially in
cases where closure is difficult with endoclips.
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INTRODUCTION
The management of gut perforation, including successful
primary endoscopic repair, has been increasingly reported
in endoscopic trials. Primary endoscopic therapy is now
often recommended as an alternative to surgical intervention in select cases[1-3]. However, the commonly used
endoclip technique for endoscopic closure has some limitations, depending on the perforation size and anatomic
site. Endoscopic clip closure may be difficult for a large
perforation, one with a tangential angle, and/or on a
necrotic or ulcerated surface. Even when clipping is successful, dehiscence might occur due to strong wall tension. Newly developed devices have been introduced and
show promise, but many of these devices are expensive,
require additional equipment, and are not readily available
in many countries[2,3].
Endoscopic band ligation (EBL) is commonly performed in the management of varix or Dieulafoy’s bleed-

Abstract
Iatrogenic gastric perforation is one of the most serious complications during therapeutic endoscopy, despite significant advances in endoscopic techniques
and devices. This case study evaluated the clinical efficacy and safety of the rescue endoscopic band ligation
(EBL) technique in iatrogenic gastric wall perforation
following the failure of primary endoclip closure. Five
patients were enrolled in this study. These patients underwent emergency endoscopy following the onset of
acute gastric wall perforation during endoscopic procedures. The outcome measurements were primary technical success and immediate or delayed procedure-
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ing[4-6]. EBL is a safe and feasible method that can reduce
procedure time and be useful in the primary repair of
colonic or duodenal perforations[7-9]. Our group previously reported the use of EBL to successfully close two
colonic perforations in which endoclip closure initially
failed due to the presence of a large perforation and a
severe tangential angle in endoscopic procedures assisted
with a transparent cap[9].
In this case study, we evaluated the clinical efficacy and
safety of the rescue EBL technique in iatrogenic gastric
wall perforations in which primary endoclip closure failed.

Table 1 Baseline patient characteristics
No.

CASE REPORT
Patients with acute gastric wall perforations were enrolled
in this study between September 2011 and August 2012.
Written informed consent was obtained from all patients
and the study was approved by the institutional ethics
committee.
All patients underwent emergency endoscopy following the onset of acute gastric wall perforation during endoscopic procedures. Primary endoscopic closure using
an endoclip (Endoclip HX-600-090L; Olympus Optical
Co., Ltd., Tokyo, Japan) was attempted initially, immediately upon recognition of the perforation. Patients in
whom primary endoclip closure failed or was technically
difficult subsequently underwent rescue EBL to achieve
closure. After endoscopic confirmation of the perforation site, the endoscope was withdrawn and reinserted
after attachment of a pneumoactive, single-band ligator
(MD-48709; Akita Sumitomo Bakelite Co, Ltd, Tokyo,
Japan). The hood of the ligation device was then placed
over the target lesion site. Following successful ligation
of the approximate targeted edge of the perforation, additional bands or clips were used to completely close the
site (Figure 1). After endoscopic closure, patients’ recovery was managed with vital sign monitoring, no oral intake, and intravenous fluid therapy with broad-spectrum
intravenous antibiotics and acid suppression. Early oral
intake was allowed when clinical symptoms such as abdominal pain or fever resolved, appetite and bowel function returned, and laboratory test values were normalized.
Surgical intervention was planned if the patient’s clinical
condition deteriorated.
The outcome measurements were primary technical
success and immediate or delayed procedure-related complications. All endoscopic procedures, including EBL,
were performed by experienced faculty endoscopists in
tertiary referral centers.
Table 1 presents the clinical characteristics of five patients who underwent rescue closure by EBL. Gut perforation rates following therapeutic endoscopic procedures
were ranging from 0.9% to 1.8% in two participated units.
Three patients underwent endoscopic mucosal resection
with ligation (EMR-L) due to gastric adenoma (n = 2) or
neuroendocrine tumor (n = 1); one patient received endoscopic submucosal dissection due to adenocarcinoma;
and one patient underwent endoscopic biopsy due to a
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Age
(yr)/sex

Diagnosis

1

65/M

2

52/M

3

68/M

4

91/F

Gastric ulcer

5

73/M

Adenocarcinoma

Cause

Neuroendocrine EMR-L
tumor
Gastric
adenoma
Gastric
adenoma

EMR-L

Perforation Size Causes of
location (mm) clip failure
Fundus

9

Angle

11

EMR-L

Upper
body, great
curvature
Biopsy
Angle

ESD

Antrum,
great
curvature

8

5

10

Tangential
angle and
wall tension
Severe
belching
Tangential
angle
Fibrotic
tissue and
tension
Friable
mucosa

EMR-L: Endoscopic mucosal resection with ligation; ESD: Endoscopic submucosal dissection; M: Male; F: Female.

Table 2 Procedure outcomes of rescue endoscopic band
ligation

No.
1
2
3
4
5

Procedure Procedure
No. of clips
Days until diet
No. of
time for
time for
before/ Success resumption/
bands
endoclips (s) EBL (s)
after EBL
discharge
198
102
138
894
353

66
42
78
334
39

1
2
1
2
1

3/3
2/1
0/4
6/0
1/2

Yes
Yes
Yes
Yes
Yes

3/7
4/5
2/4
7/14
4/7

EBL: Endoscopic band ligation.

chronic gastric ulcer. The mean perforation size was 8.6
(range 5-11) mm. The primary causes of endoclip failure
were difficulty in approximating the location of adjacent
gastric mucosa due to wall tension and a tangential angle.
In the case of ulcer base perforation occurred by biopsy
(iatrogenic perforation following biopsy; Figure 2), the
fibrotic ulcer base made endoscopic clipping difficult.
The rescue EBL technique was performed successfully in all patients (Table 2). The mean procedure time for
complete band ligation was 111.8 (range 39-334) s. Two
band ligations were performed in the cases of large and
ulcer base perforations. Additional endoclips were applied
in four cases to achieve complete closure. No procedurerelated complication or delayed dehiscence occurred following successful EBL with or without clipping. Patients
resumed their normally scheduled diet an average of 4
(range 2-7) d after the procedure, and were discharged an
average of 7.4 (range 4-14) d after the procedure.

DISCUSSION
Iatrogenic gut perforations occurring during endoscopic
procedures are generally managed surgically. Although
surgical operation remains the gold standard treatment
for intestinal perforation, the clinician’s familiarity with
endoclips and their immediate availability and proper use
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A

B

C

D

E

F

Figure 1 Endoscopic band ligation in iatrogenic gastric wall perforation. A: Endoscopic view of endoscopic mucosal resection with ligation (EMR-L) due to gastric adenoma on the greater curvature of the upper gastric body; B: Iatrogenic gastric wall perforation following EMR-L; C: Primary endoscopic band ligation (EBL) was
successful following technical difficulty with endoclip closure; D: Additional clips were applied around the band and surrounding mucosa; E: Follow-up endoscopy 1 d
later shows band and multiple clips, with no complication; F: Endoscopic view 1 mo after EBL, showing the absence of the band and clips.

A

B

C

D

Figure 2 Endoscopic band ligation in iatrogenic ulcer
base perforation following endoscopic biopsy. A: Iatrogenic gastric ulcer base perforation following biopsy (arrow); B: The fibrotic ulcer base made endoscopic clipping
difficult; C: Successful endoscopic band ligation following
technical difficulty with endoclip closure; D: Endoscopic
view 2 wk later, showing the healed base of ulcer with remaining bands.

may replace surgery for a selected group of patients with
a high surgical risk. The mainstays of treatment of early
perforations without systemic upset are nasogastric suc-
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tion, antibiotics, bowel rest, and parenteral nutrition. This
type of conservative management may be undertaken
in patients with asymptomatic perforations or localized
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peritonitis that is expected to improve clinically without
complication[1,10-14]. In presented cases, perforation was
recognized immediately during procedure, and treated by
endoscopic band and clipping successfully. So that, did
not use nasogastic suction. However, in patients whose
condition deteriorates despite conservative management
or alternative endoscopic management, surgical treatment
should be considered immediately.
Recent studies have reported high technical success rates for primary closure of an acute iatrogenic
perforation with endoclips, newly developed devices, or
a band[1,10-12]. Endoscopic repair using endoclips can be
limited in large perforations or in those with tangential
angles. A wide perforation is difficult to close because
of slippage of the perforation edge from the clip while
the clip is maneuvered across the defect to grasp the opposite edge of the perforation. Everted perforation edges
also make it impossible to grasp the tissue with endoclips.
Newly developed devices have recently been introduced
and successfully used to close perforations[15]. These devices include through-the-scope (TTS) clips, such as the
QuickClip 2 (Olympus Inc., Center Valley, PA, United
States), the Resolution clip (Boston Scientific Inc., Natick,
MA, United States), and the Tri-Clip and Instinct clip
(Cook Medical, Winston-Salem, NC, United States); the
over-the-scope clip (OTSC) system (Ovesco Endoscopy
AG, Tubingen, Germany); and endoscopic suturing devices such as T-tags (Ethicon Endo-Surgery, Cincinnati,
OH, United States) and the flexible Endo Stitch (Covidien,
Mansfield, MA, United States). Closure of luminal perforation > 20 mm in size may be difficult. For larger gastric
defects, TTS clips can be placed around the circumference
of the perforation and lassoed together with a detachable
plastic snare (Endo-loop; Olympus)[16]. Among the newly
developed devices, OTSC was approved for the closure of
perforation < 20 mm in size, and ex vivo studies shown
that colon defects 10 to 30 mm in size can be closed with
a single OTSC[2]. However, although some techniques
have been developed to correct deficits in clip placement,
they are not commonly practiced. Some of these devices
may prove suitable for the closure of defects throughout
the intestinal tract, but their use is limited by the endoscopist’s experience, device availability, and cost[2]. Currently,
no particular technique has demonstrated proven efficacy
or greater reliability than other closure modalities.
EBL was first used in 1988 to treat bleeding from
esophageal varices[15]. The simplicity of the technique
and low complication rates compared with sclerotherapy
have contributed to its growing popularity[4]. Technically,
EBL is a simple procedure, even if the targeted site must
be approached tangentially or is located in the posterior
wall of the proximal body. EBL has been widely used in
the management of non-variceal hemorrhage from Dieulafoy’s ulcer, gastric angiodysplasia, and polypectomyinduced bleeding[4-6]. In addition, several reports have
described the use of EBL in rectal and duodenal perforations during EMR[7-9]. Our group previously reported the
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use of EBL to successfully close two colonic perforations
when endoscopic closure with endoclips initially failed[9].
Primary endoscopic repair can be difficult in some cases
because the clips may not hold the tissue of large perforations together successfully, the tissue may slip in
perforations with everted edges, or a fibrotic ulcer base
may hinder successful manipulation. In contrast, acute
perforations with no hardening can be readily closed with
suction and band ligation.
Theoretically, EBL can readily approximate both
edges of the perforation. Thus, complete suture to the
remaining wall by additional bands or endoclips may
be simple, even with a large perforation. EBL can also
reduce procedure time in comparison with clipping. Immediate closure could prevent the need for surgery or
the development of serious peritonitis caused by gastric
content leakage. Additionally, in the case of ulcer base
perforation, clipping of the fibrotic membrane is difficult
due to strong wall tension, which may result in tearing
or dehiscence after closure. EBL with suction could reduce such damage throughout the lesion. No dehiscence
occurred after EBL in our cases. Finally, the use of additional clips to suture the perforation after EBL might
not be necessary. Follow-up endoscopy has detected clip
deterioration, with only the band holding the perforated
mucosa tightly. Prudent banding may thus be important
for successful closure, and one or more band ligations
may be sufficient. However, due to the limited number
of cases included in our study, we could not confirm that
additional clipping is unnecessary, and we generally recommend additional clipping to maintain tight closure of
the primary band.
Several factors can be identified as limitations in our
study. Our case study was not comparative and included
a limited number of patients, preventing us from drawing
concrete conclusions. Also, this result cannot be generalized due to an experimental trial. Additionally, we did not
evaluate closure dehiscence or ischemic necrosis following band ligation. Although ischemic necrosis induced
by band ligation is limited to the mucosa or submucosa,
further prospective studies should be conducted to examine whether the perforation risk may be lower with
conventional sclerosant injection therapy, heater probe
therapy, or electrocoagulation[4,17]. Secondary risks may
also develop due to suction of the adjacent mesentery.
None of these complications was observed in our study.
In summary, EBL can be used as a rescue method to
repair full-thickness perforations and may facilitate
complete repair by enabling the approximation of the
perforation when initial band ligation is not sufficient to
achieve complete closure. EBL may be a feasible and safe
alternate technique for the management of acute gastric
perforation, especially in cases where closure with endoclips is difficult due to tangential angles, severe belching,
or narrow space availability. To evaluate the suitability of
EBL for wide clinical use, comparative controlled studies
should be conducted.
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INTRODUCTION
Bleeding duodenal varices is a rare complication in patients with portal hypertension, occurring in only 0.4%
of these patients, and is often life-threatening because
of the difficulty in diagnosis and treatment [1]. Treatment options include a surgical procedure, endoscopic
treatment[2], and endovascular treatment, including transjugular intrahepatic portosystemic shunts (TIPS)[3,4] and
balloon-occluded retrograde transvenous obliteration
(BRTO)[5-10]. Although several studies have reported successful results using BRTO alone[5-8], some difficult cases
with large varices or numerous collaterals requiring a
combined approach have been reported[7,9], and no previous publications have used cyanoacrylate as an embolic
agent for BRTO to control bleeding duodenal varices.
We herein report a case with bleeding duodenal varices
that were successfully embolized using cyanoacrylate and
BRTO in combination with temporary occlusion of the
portal vein.

Abstract
A 76-year-old woman with hepatitis C cirrhosis presented with tarry stools and hematemesis. An endoscopy demonstrated bleeding duodenal varices in the
second portion of the duodenum. Contrast-enhanced
computed tomography revealed markedly tortuous
varices around the wall in the duodenum. Several afferent veins appeared to have developed, and the right
ovarian vein draining into the inferior vena cava was
detected as an efferent vein. Balloon-occluded retrograde transvenous obliteration (BRTO) of the varices
using cyanoacrylate was successfully performed in
combination with the temporary occlusion of the portal vein. Although no previous publications have used
cyanoacrylate as an embolic agent for BRTO to control
bleeding duodenal varices, this strategy can be considered as an alternative procedure to conventional BRTO
using ethanolamine oleate when numerous afferent
vessels that cannot be embolized are present.

CASE REPORT
A 76-year-old woman with liver cirrhosis secondary to
hepatitis C presented with tarry stools and hematemesis.
An urgent endoscopy demonstrated bleeding varices in
the second portion of the duodenum (Figure 1A). She
had no esophageal or gastric varices. Although banding
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Figure 1 Endoscopy and computed tomography of the duodenum. A: Endoscopy demonstrates bleeding varices in the second portion of the duodenum;
B: Contrast-enhanced computed tomography reveals markedly tortuous varices
around the wall in the second and third portion of the duodenum.

Figure 2 Balloon-occluded retrograde venography. A: Balloon-occluded retrograde venography (BRTV) shows the dilated efferent vein and the duodenal
varices, but the contrast material quickly disappears through several afferent
veins. Note that the balloon was inflated in the right ovarian vein (arrow); B:
BRTV with occlusion of the main portal trunk (arrow) after embolization of one
of the afferent veins reveals the complete opacification of the duodenal varices.

and clipping for the varices was attempted, the bleeding
continued and frequent blood transfusions were required.
Laboratory findings were as follows: red blood cell, 232
× 104/μL; hemoglobin, 6.8 g/dL; hematocrit, 20.4%;
platelets, 96 000/mL; total bilirubin, 1.36 mg/dL; serum
albumin, 3.3 g/dL; and prothrombin time, 15.7 s (reference, 11.3 s). Neither ascites nor encephalopathy was
observed. Child-Pugh’s classification was graded as B.
Contrast-enhanced computed tomography (CT) revealed
markedly tortuous varices around the wall in the second
and third portion of the duodenum (Figure 1B). Several
afferent veins of the varices appeared to have developed,
and the right ovarian vein draining into the inferior vena
cava was detected as an efferent vein. We planned BRTO
to embolize the duodenal varices after obtaining informed consent from the patient.
An 8-French guiding sheath introducer was inserted
into the inferior vena cava via the right internal jugular
vein. A 5.2-French, 9-mm cobra-shaped balloon catheter
was inserted into the efferent vein through the right ovarian vein, and the balloon was inflated to occlude the efferent vein. Balloon-occluded retrograde venography (BRTV)
showed that the dilated efferent vein and the duodenal
varices were filled with contrast material, but the contrast
material quickly disappeared through several afferent veins
(Figure 2A). Because BRTO alone may have failed to
achieve adequate sclerosant accumulation because of the
leakage into the portal vein, antegrade transhepatic embo-
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lization of the afferent veins was attempted.
A 5-French sheath introducer was inserted through
the left lateral portal branch, and one of the afferent
veins was embolized using two microcoils (MicroNester
coil; Cook, Inc, Bloomington, Indiana, United States).
However, several remaining afferent veins could not be
embolized, and the contrast material also disappeared
through the afferent veins. We then placed a balloon
catheter into the main portal trunk to control the hepatopetal flow of the afferent veins. BRTV with occlusion
of the main portal trunk revealed the disappearance of
the hepatopetal portal flow and complete opacification
of the duodenal varices (Figure 2B). A microcatheter was
coaxially advanced to the duodenal varices through the
retrograde route, and a total of 4 mL of 20% cyanoacrylate with ethiodized oil was injected into the duodenal
varices (Figure 3).
The following day, a contrast-enhanced CT examination
confirmed the complete accumulation of the ethiodized
oil replacement in the duodenal varices (Figure 4) and the
patency of either portal vein or systemic circulation. Liver
function was preserved after the procedure. Four days after the procedure, an endoscopy showed that hemostasis
of the bleeding duodenal varices had been achieved. No
evidence of bleeding of the duodenal varices was found
on follow-up CT and endoscopy examinations performed
four months after the procedure.
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Figure 3 Radiograph after embolization of the duodenal varices demonstrates complete and adequate accumulation of the ethiodized oil in the
varices.

Figure 4 Contrast-enhanced computed tomography after embolization of
the duodenal varices shows the complete accumulation of ethiodized oil in
the varices.

DISCUSSION

venous balloon occlusion. On the other hand, cyanoacrylate rapidly solidifies with fast polymerization upon exposure to an ionic solution[13], and we believe that this was
the best way of minimizing the duration of portal venous
occlusion. The potential shortcomings of cyanoacrylate
are adhesion to the balloon catheter system or inadvertent embolization upon balloon removal. This should be
kept in mind as a note of caution whenever attempting
to use cyanoacrylate. To prevent this complication, it
would be advantageous to ensure that a microcatheter
is advanced to the targeted duodenal varices and only
duodenal varices are embolized, with minimal volume of
cyanoacrylate.
Endoscopic injection sclerotherapy using cyanoacrylate has been performed as an effective measure[2], but
it has the drawback of perforation, tissue injury, and
unclear visualization because of massive hemorrhage.
Moreover, endoscopic injection of cyanoacrylate also carries a risk of embolism of either portal vein or systemic
circulation[14]. Endovascular injection of cyanoacrylate
can prevent untargeted embolization such as portal vein
or pulmonary artery, confirming the hemodynamics of
the duodenal varices using contrast material.
Bleeding duodenal varices is a rare condition that is
difficult to diagnose and is potentially life-threatening.
BRTO using cyanoacrylate was successfully performed for
control of bleeding duodenal varices in the present case.
This is an alternative procedure to conventional BRTO
using ethanolamine oleate when insufficient filling of the
varices with sclerosant occurs and several afferent vessels
cannot be adequately embolized.

BRTO is an established endovascular treatment for gastric
varices[11] but has only been described for the treatment
of bleeding duodenal varices in a few reports with limited
numbers of clinical patients[5-10]. The advantages of BRTO
over TIPS for duodenal varices are that it can completely
embolize targeted varices and that it does not reduce portal flow, avoiding further exacerbation of hepatic function
and encephalopathy without a significant mortality rate[4,8].
However unlike gastric varices, successful treatment with
BRTO alone for duodenal varices is not always feasible
and often require combined therapies with an endoscopic
or anterograde transhepatic approach, as significant communications or complex hemodynamics between the efferent and afferent veins often complicate treatment and
necessitate combined therapy[7,9].
In the present case, some of the afferent veins may
have enabled collateral hepatopetal flow during balloon
occlusion of the afferent vein, and pressure among the
duodenal varices varied, resulting in insufficient filling
with the contrast material. At first, coil embolization was
attempted via a transhepatic portal venous approach, as
reported by previous investigators[5,7-9], but not all the afferent veins could be embolized because of the difficulty
in catheterizing the tortuous vessels. Second, we performed temporary balloon occlusion of the portal vein.
This method was effective because a change in the hemodynamics of the duodenal varices occurred. Temporary
occlusion of the main portal trunk may increase the pressure of hepatopetal flow, and the direction of flow in the
afferent veins changes from hepatopetal to hepatofugal.
This mechanism is similar to that of temporary balloon
occlusion of the splenic artery during BRTO for gastric
varices to control the portal pressure gradient[12].
In our case, we used cyanoacrylate, not ethanolamine
oleate, as a sclerosant. Every investigator has used ethanolamine oleate as the most suitable sclerosant during
BRTO for duodenal varices[5-10]. However, ethanolamine
oleate was not suitable in our case, because it requires
several hours to achieve full effort and may increase the
risk of portal venous thrombosis under temporary portal
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INTRODUCTION
Endoscopic submucosal dissection (ESD) for early gastric cancer was developed to resect larger lesions en bloc[1-4].
ESD has an advantage over endoscopic mucosal resection in that it enables en bloc tumor removal[5-8]. However, ESD creates a large artificial ulcer that can lead to
gastric stenosis[9]. In recent years, the local injection of
triamcinolone acetonide (TA) has reportedly prevented
post-ESD esophageal stricture, pyloric stenosis, and deformity following large ESDs because TA promotes the
formation of granulation tissue at an early stage in the
healing process, which leads to gastric mucosa regeneration[10-12]. However, because of its long-acting nature, TA
can induce long-term local immunosuppression and can
cause subsequent adverse events. We report a case of cytomegalovirus (CMV) ulcer formation that occurred only
at the local TA injection site. This is the first case report
of a side effect of local TA injection after treatment of
an ESD ulcer floor in a non-compromised host.

Abstract
The local injection of triamcinolone acetonide (TA) is
effective in preventing pyloric stenosis and deformity
following large endoscopic submucosal dissection (ESD).
However, because of its long-acting nature, TA can
induce long-term local immunosuppression and subsequent adverse events. We report a case of a cytomegalovirus (CMV) ulcer that formed only at the TA local
injection site. A 68-year-old man underwent ESD to
treat early gastric cancer that formed over the pylorus.
The lesion extended to the duodenum, and an artificial
ulcer covered more than two-thirds of the circumference of the pylorus. To prevent pyloric stenosis, TA was
locally injected into the ulcer floor. On day 12, a deeper
ulcer 10 mm in diameter was discovered in the center
of the post-ESD ulcer. Biopsies revealed large cells with
intranuclear inclusion bodies, which stained positive for
the anti-CMV antibody. Local TA injections are useful,
however, CMV ulcer might occur as adverse events.
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CASE REPORT
A 68-year-old man underwent ESD to treat early-stage
gastric cancer that was located over the pylorus (Figure
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Figure 1 Endoscopic findings of tumor, post-endoscopic submucosal dissection ulcer and triamcinolone acetonide injection. A: An narrow band imaging
endoscopic image reveals a flat, early gastric cancer lesion extending over the gastric outlet to the pylorus (yellow arrows); B: A post-endoscopic submucosal dissection artificial ulcer covering two-thirds of the circumference of the pylorus (blue curved arrow); C: The ulcer floor covered by a thick layer of white moss; D: Triamcinolone acetonide (2 mL) was injected locally at each site (red arrow).

1A). The lesion partially extended to the duodenum, and
an artificial ulcer that formed after dissection covered
over two-thirds of the pylorus circumference (Figure
1B). As routine pre-ESD examination, we conducted
serology test, electrocardiogram, respiratory function
test, abdominal ultrasound examination and computed
tomography. These results indicated no underlying disease. To prevent pyloric stenosis, TA was locally injected
into the ulcer, which was covered with white moss (Figure
1C) in 5-mm intervals [0.2 mL (2 mg)] at each site, on
postoperative day 5 (Figure 1D). On day 12, abundant
granulation tissue had formed over the ulcer, but another deeper ulcer approximately 10 mm in diameter
was discovered centered in the post-ESD ulcer (Figure
2A). Biopsies that were conducted from the margin of
the deeper ulcer revealed large cells with intranuclear
inclusion bodies (Figure 2C) that stained positive for
anti-CMV antibody staining (Figure 2D). As the patient
wasn’t a compromised host and had no other underlying
disease, we thought the CMV activity of the ulcer floor
was limited and focal. The CMV ulcer was occurred
under focal immunosuppressive condition by TA. We
considered after TA effect would subside about for 14
d, the CMV activity would decrease and the ulcer healed.
We conducted frequent follow up endoscopy at POD12,
20 and 30, and confirmed negative conversion of CMV
by serology test and histopathological examination. The
deeper ulcer improved gradually (Figure 2B), and on day
20, the biopsies were negative for anti-CMV antibody
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staining. The post-ESD artificial ulcer healed without
any pylorus stricture.

DISCUSSION
Some clinical studies have recommended administration
of oral prednisolone[10] and local TA injection into postESD artificial ulcers[11] in order to prevent severe esophageal stenosis. The beneficial effects of this procedure
were introduced at the Conference of Japan Gastroenterological Endoscopy in April 2009, and some clinical
trials reported on the efficacy of local TA injections and
oral prednisolone administration. After these reports, we
reported that local TA injection into the floor of a postESD artificial gastric ulcer promotes the formation of
granulation tissue in an early stage of the healing process,
which leads to regenerated gastric mucosa without mucosal convergence or gastric deformity[12]. As our previous
report, we conducted local steroid injection into postESD artificial ulcers to 21 patients and analyzed them
according to the protocol, there were no complications.
So, this case was the first case of CMV-associated ulcer
development related to the side effects of local steroid
injection following ESD. Pharmacologically, TA modulates the wound-healing process for post-ESD ulcers by
suppressing inflammatory cell infiltration and fibrosis.
This wound healing is caused by decreasing the procollagen-proline dioxygenase or prolyl hydroxylase levels. Decreasing the levels of these enzymes reduces the tissue
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Figure 2 Endoscopic findings of cytomegalovirus associated ulcer and microscopic examination. A: Artificial ulcer on postoperative day 12, showing the formation of abundant granulation tissue and a 10-mm-deep ulcer at the center of the granulation tissue (yellow arrows); B: The healing process of the deep ulcer (blue
arrows) on postoperative day 15; C: A biopsy from the deeper ulcer margin revealed large cells with intranuclear inclusion bodies (black arrow, HE staining, × 600); D:
Large cells with intranuclear inclusion bodies stained positive for anti-cytomegalovirus (CMV) antibodies (red arrows, anti-CMV antibody immunohistochemical staining, × 600).

collagen component[13]; in this way, the local TA injection
promoted the formation of flat and sufficient granulation tissue without fibrotic contraction. However, no infections or adverse effects were reported following local
steroid injection into the post-ESD artificial esophageal
or gastric ulcer floor. Subclinical CMV infection is high
among Japanese infants (about 90%). Latent infection,
which is established in the granulocytes and monocytes,
can be reactivated by administering potent immunosuppressants, such as steroids[14]. Although the CMV ulcers
generally occurred in compromised hosts, in our case,
the formation of a CMV ulcer was likely caused by an inflammatory reaction in the post-ESD ulcer and reactivation of the latently infected granulocytes and monocytes,
which had migrated to phagocytize the necrotic and
granulation tissues on the ulcer floor. Ulcer healing occurred after 14-21 d when the TA effects had subsided.
The local injection of TA is effective in preventing postESD esophageal stricture or pyloric stenosis; however,
after the CMV is reactivated, the long-acting nature of
TA may delay the healing process. CMV is recognized an
important pathogen of severe infections in immunocompromised hosts, and causes CMV mononucleosis with
multi-organ involvements. In general, CMV-related ulcers
might make multiple and deeper lesions in digestive tract
in upper gastrointestinal endoscopy[15].
In this case, the ulcer located at the center of the
post-ESD artificial ulcer floor which was limited and lo-
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cal area under focal immunosuppressive condition by TA.
In conclusion, the local steroid injection might be
an etiological factor for CMV-associated ulcers. We advise that clinicians observe the ulcer floor following TA
injections and quickly treat CMV-associated ulcers with
ganciclovir if needed.
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INTRODUCTION
Phlegmonous gastritis (PG) is an unusual infection of the
gastric wall caused by suppurative bacteria. Mortality due
to PG approached 92% before the advent of antibiotics and was as high as 64% even after antibiotics became
available[1]. Clinical presentations of PG are generally nonspecific and include epigastric pain, vomiting and infection. Therefore, it is extremely difficult to make a correct
diagnosis at the early onset, and many patients undergo
gastrectomy due to the severity of the disease in the acute
phase. Herein, we report a rare PG after esophagectomy
which was successfully treated with conservative treatment.

Abstract
Phlegmonous gastritis is an unusual infection of the
gastric wall, which is extremely rare and associated
with a poor prognosis. Here, we report the case of a
65-year-old male patient with a history of splenectomy,
who had phlegmonous gastritis after esophagectomy.
Computed tomography revealed a remarkably distended thoracic stomach, and the gastric wall was locally
thickened. Gastric mucosa was red and white in color
and significantly edematous on gastroscopy. He was
successfully treated with a combination of antibiotics
and povidone-iodide intraluminal lavage. In addition to
this case, the clinical presentations, imaging examinations as well as treatments of phlegmonous gastritis
are discussed.

CASE REPORT
A 65-year-old male patient was admitted with the complaint of epigastric discomfort for 1 wk. He had a history
of splenectomy 18 mo previously due to a splenic rupture
after a traffic accident. Esophageal erosions located 34
cm below the incisor teeth were revealed by preoperative
gastroscopy. Pathological examination of the esophageal
lesion indicated adenocarcinoma. Therefore, an exploratory thoracotomy was performed. During surgery, a 3
cm solid mass without well-defined borders was found in
the lower esophagus. An esophagus resection followed by
supra-arch esophagogastric anastomosis was performed.
However, on the first postoperative night, the patient
became febrile with a fever of 39 ℃. The next morning,
the high temperature continued and the patient suddenly
developed dyspnea with SaO2 continuously below 90%
after oxygen via a face mask (5 L/min). Physical examination revealed weakened breath sounds in the left lower
lobe and laboratory examinations showed decreased PO2
(63.8 mmHg) and elevated leukocytes (21.3 × 104) and
neutrophils (90.4%). Chest X-ray showed a large consolidation shadow of the left lung, and both costophrenic

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Postoperative chest X-ray. A large consolidation shadow of the
left lung, low density radiolucent areas on the left upper lobe and high density
fragment images on the right lung are shown. Both costophrenic angles were
obscure.

Figure 3 Endoscopic examination of the postoperative stomach. The gastric mucosa was red and white in color, significantly edematous, and scattered
erosions covered by purulent exudate were observed. No anastomotic leak was
noted.

esophageal anastomosis, the gastric mucosa was red and
white in color and significantly edematous, a large number of scattered erosions covered by a layer of purulent
exudates were also observed (Figure 3). Thus, the diagnosis of PG, which was suspected on CT, was confirmed.
The sputum culture revealed Staphylococcus aureus, whereas
the bacterial culture was negative for the gastric aspirate.
Following the results of the sputum culture, the patient was treated with a combination of teicoplanin and
linezolid (Zyvox), as well as intraluminal lavage with 2.5%
povidone-iodine. After 3 d, his temperature decreased,
PO2, and PCO2 levels returned to normal, and the patient
was successfully extubated. Antibiotics were continued
for two weeks and no evidence of gastric mucosa inflammation was detected by gastroscopy. The patient was discharged on the 30th day after surgery.

A

B

DISCUSSION
PG is a rare condition caused by various organisms, affects both sexes and occurs mainly in individuals aged
30-70 years[2]. The etiology of PG is still unknown, alcohol consumption, chronic gastritis, mucosal injury, drugs,
immunosuppression and malignancy have been suggested
to cause PG[3]. In the current case, PG occurred after
esophagectomy, which has been rarely reported in the
published literature. It was noted that this patient had a
history of splenectomy 18 mo before esophagectomy, although there is no known relationship between PG and
splenectomy, decreased immunity due to splenectomy
combined with the post-surgical stress response may have
facilitated the entry of bacteria into the gastric submucosa and the induction of PG.
The typical clinical presentation of PG is the acute
onset of a triad of symptoms consisting of: epigastric
pain, vomiting and fever. Other symptoms such as nausea, chills, hematemesis have also been reported[1,4]. The
pain is sometimes relieved by sitting in an upright position (Deininger’s sign), and purulent emesis is said to be
pathognomonic for PG regardless of its rarity[5]. High
leukocytosis, accelerated erythrocyte sedimentation rate,

Figure 2 Computed tomography scan. A: Axial computed tomography (CT)
imaging of the chest: The CT scan showed a remarkably distended thoracic
stomach and a locally thickened gastric wall (arrow); B: Coronal CT scan of the
chest: Imaging revealed a thoracic stomach with a large consolidation shadow
and in air bronchograms of the left lung, pleural and pericardial effusions were
also suggested.

angles were obscure (Figure 1). Therefore, tracheal intubation was performed based on the intended diagnosis
of respiratory failure.
Over the next 5 d, the patient’s body temperature
remained at 39 ℃. Chest computed tomography (CT) revealed a remarkably distended thoracic stomach, and the
gastric wall was locally thickened, pleural and pericardial
effusions were also suggested (Figure 2). Gastrointestinal
endoscopy revealed congestion and edema of the gastro-
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et al[4] revealed that surgical interventions are superior to
antibiotic therapies with mortality of 20% and 50%, respectively. Other treatments such as endoscopic mucosal
resection and simple aspiration under endoscopic ultrasonography have also been reported[7].
In conclusion, PG is a rare and fatal condition that
needs early diagnosis and appropriate management. Endoscopy, CT, EUS, and pathogen culture can be helpful
in the diagnosis. In this article, we present an unusual
case of PG after esophagectomy, through early diagnosis
and effective antibiotic treatment, the patient recovered
successfully. Surgeons should be aware of the possibility
of PG when dealing with complex acute abdominal diseases.

and dysproteinemia are usually seen in peripheral blood
analysis.
Imaging examinations are helpful in PG diagnosis.
On CT scanning, marked gastric wall thickening and
intramural hypodense areas can be seen[6]; while endosonography (EUS) can reveal thickened gastric wall and
anechoic areas[4]. On endoscopy, PG gastric mucosa is
usually edematous and appears purple in color with dirty
necrotic materials covering the surface[7], which indicate serosa penetration or peri-serosa effusion which is
rarely seen and is mostly restricted to the gastric wall. In
the present case, the patient had severe left lower lobe
pneumonia with pleural and pericardial effusions, which
suggested bacterial colonization of the gastric mucosa
through sputum swallowing due to pulmonary infection.
The culture of gastric pus or a sample taken during the endoscopic procedure may help to identify the
bacteria involved and provides a reference for antibiotic
selection. Nevertheless, many cases of PG fail to document the presence of bacteria in the gastric wall, but the
correct diagnosis can be made without histological documentation or bacterial culture from the gastric aspirate[6],
suggesting that a positive culture of gastric secretions
is not necessary for the diagnosis of PG. Our patient
showed many of the manifestations mentioned above,
although no organism was isolated from gastric contents.
Laboratory findings of Staphylococcus aureus in sputum, CT
imaging and endoscopic findings of pus justified the diagnosis of PG.
The standard of treatment for PG is still not well
established. Treatment mainly involves conservative management with antibiotics and surgical gastrectomy. As
in our case, which was diagnosed in the early phase, PG
can be treated with the correct antibiotics and supportive
treatment. Otherwise, gastrectomy should be considered.
Surgery can be partial or total dissection depending on
the extent of inflammation. However, a review by Kim
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Clinical outcome of pediatric collagenous gastritis: Case
series and review of literature
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dyspepsia. The reported duration of follow up (in 18
patients) ranged between 0.2-14 years. Despite most
subjects presenting with anemia including one requiring blood transfusion, oral iron therapy was only
documented in 12 patients. Other treatment modalities were antisecretory measures in 13 patients; proton pump inhibitors (12), or histamine-2 blockers (3),
sucralfate (5), prednisolone (6), oral budesonide in
3 patients where one received it in fish oil and triple
therapy (3). Three (13%) patients showed no clinical
improvement despite therapy; conversely 19 out of 22
were reported with improved symptoms including 8
with complete symptom resolution. Spontaneous clinical resolution without antisecretory, anti-inflammatory
or gastroprotective agents was noted in 5 patients
(4 received only supplemental iron). Follow up endohistopathologic data (17 patients) included persistent
collagen band and stable Mononuclear cell infiltrate
in 12 patients with histopathologic improvement in 5
patients. Neither collagen band thickness nor mononuclear cell infiltrate correlated with clinical course.
Intestinal metaplasia and endocrine cell hyperplasia
were reported (1) raising the concern of long term
malignant transformation. In summary, CG in children
is a chronic disease, typically with a variable clinical response and an indolent course that is distinct from the
adult phenotype. Long term therapy usually inclused
iron supplementation but cannot be standardized, given the chronicity of the disease, variability of response
and potential for adverse events.
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Abstract
Collagenous gastritis (CG) is characterized by patchy
subepithelial collagen bands. Effective treatment and
the clinical and histological outcome of CG in children
are poorly defined. The aim of this study is to summarize the published literature on the clinical outcome
and response to therapy of pediatric CG including two
new cases. We performed a search in Pubmed, OVID
for related terms; articles including management and
clinical and/or endo-histologic follow up information
were included and abstracted. Reported findings were
pooled in a dedicated database including the corresponding data extracted from chart review in our
patients with CG. Twenty-four patients were included
(17 females) with a mean age of 11.7 years. The clinical presentation included iron deficiency anemia and
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INTRODUCTION

pooled with the cases reported in the literature.

Collagenous gastritis (CG) is a rare idiopahic disorder
characterized by the distinctive endoscopic-histopathologic finding of a thickened (> 10 μm) gastric subepithelial collagen layer in association with inflammatory
cell infiltrate in the lamina propria[1]. Collagenous gastritis
was first described in a 15 years old by Colletti et al[2]
subsequent reports helped define the two distinct phenotypes of the disease in children and adult patients[1,3].
The classic pattern in children centers around upper
gastrointestinal symptoms including abdominal pain and
severe anemia[1,4-6]. In contrast to the adult phenotype, inflammatory changes and collagenous band deposition is
usually limited to stomach and CG has a variable clinical
and histopathological response to therapy[6,7]. Adult type
CG is associated with several autoimmune processes and
celiac disease[8] which is unusual in the childhood form.
Concomitant collagenous colitis may be present and gastrointestinal symptoms include abdominal pain, malabsorptive symptoms and, protein loosing enteropathy[3,9].
Adult CG is characterized by the simultaneous occurrence of collageneous colitis and duodenitis, and absence
of nodularity in the mucosa of the colon and duodenum.
The histological appearance of adult onset CG is also
characterized by extensive inflammation of the entire
gastrointestinal tract.
The pathophysiology of collagenous gastritis is poorly understood; one hypothesis includes a primary vascular
abnormality with increased vascular permeability resulting
in deposition of extruded protein and collagen deposition. Alternatively a primary inflammatory process results
in a secondary fibrotic scarring process in susceptible individuals. This is supported by the earlier observation of
intraepithelial lymphocytic infiltrate and over expression
of human leukocyte antigen DR and CD25[2] suggesting
an immune mediated inflammatory process.
Effective treatment of CG in either age group remains
elusive and poorly defined; treatment strategies have revolved around the etiopathologic observations suggesting
an inflammatory process and the association with celiac
disease. Both anti-inflammatory and anti-secretory measures as well as gluten free diet have been tried but there
has been, to date, no comprehensive review of treatment
strategies and outcomes in this population.
The purpose of this study is to synthesize the published experience for the clinical course and outcome
following different treatment modalities in children with
CG including two additional cases with one patient responsive to a combination of oral budesonide in fish oil.

Pooled literature analysis
We performed a literature search of Pubmed and Ovid
for terms: collagenous gastritis, lymphocytic gastritis and
Collagenous colitis. Accrued publications were filtered
for inclusion of pediatric subjects. Related articles for relevant publications were also reviewed. Articles including
pediatric subjects were accrued. We identified sixty peer
reviewed publications from Pubmed and an additional 30
publications from Ovid. We excluded duplicate patient
reports when identifiable and series where individual
therapy and outcome pairs could not be determined.
We abstracted relevant demographic, clinical, endoscopic-histopathologic findings at presentation and upon
follow up whenever available and all therapeutic interventions whenever reported. Reports defining therapeutic
modalities and clinical or endoscopic-histopathologic
outcome were included with our two cases above.
Case 1
An 11 year old boy presented with profound, symptomatic iron deficiency anemia (hemoglobin 4.7 g/dL, mean
corpuscular volume 52, serum iron 10 mg/dL, serum
ferritin < 1.5 ng/dL), thrombocytosis (platelets were
540 000/μL). Celiac serology was negative. Upper endoscopy and colonoscopy with biopsy showed marked
inflammatory changes and nodularity in the gastric body
mucosa but otherwise normal findings. The corresponding gastric biopsies showed a mixed mucosal lymphocytic
- neutrophilic infiltration and a prominent subepithelial
collagen band (> 10 μm) that stained positive with Masson Trichrome. Wireless capsule endoscopy was also
negative. The patient was treated with oral iron supplements, then standard dose omeprazole with continued
periodic treatment with oral iron. Upon repeat esophagogastroduodenoscopy at 16 years of age biopsies showed
marked interval improvement in gastritis, the development of multiple gastric (fundic gland) polyps and resolution of the collagenous band. He is asymptomatic and
has been weaned off omeprazole and is being monitored
for iron deficiency.
Case 2
A 7 years old girl presented with chronic, mild, diffuse
abdominal pain and pallor. Laboratory investigations
confirmed iron deficiency anemia (hemoglobin 4.6 g/dL,
mean cell volume 59.7, serum ferritin < 1.5 ng/dL) with
platelets count of 435 000/μL) normal inflammatory
indices (erythrocyte sedimentation rate and C-reactive
protein), and negative celiac serology. Upon upper endoscopy and colonoscopy with biopsy moderate to
severe hemorrhagic gastropathy was noted and the corresponding biopsies were reported showing a thick Masson Trichrome staining subepithelial hyaline band partly
enveloping some of the superficial glands and moderate
superficial chronic inflammatory infiltrate (Figure 1). The
rest of the upper intestinal biopsies as well biopsies and

CASE REPORT
We performed a comprehensive chart review of the two
cases of pediatric Collagenous Gastritis presenting to
our institution from 2009 to 2012, and accrued through
query of our institutional dedicated pediatric endoscopic
database. Relevant historic, clinical, endoscopic-histologic
findings and treatment modalities were summarized and
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A

B

Figure 1 Gastric body surface epithelium showing marked thickening of subepithelial collagen in hematoxylin and eosin stain ×200 (arrow in A) or in masson trichrome ×200 stain (arrow in B) with many intraepithelial lymphocytes.

endoscopic findings on complete simultaneous colonoscopy were normal.
The patient received standard dose esomeprazole approximately 1 mg/kg per day and oral iron supplementation (sodium feredetate) for 6 mo but upon follow up
was reporting episodic, postprandial abdominal pain with
corresponding epigastric tenderness on exam. Repeat
endoscopy showed unchanged gross and histopathologic
findings.
The treatment was escalated in view of refractory
disease to include budesonide capsules (6 mg) crushed
and suspended in 5 mL of fish oil given orally, daily and
continuing esomeprazole and iron supplemention. Upon
follow up, in 6 mo she was noted to have improved
symptoms, mild constipation and was weaned off supplemental iron. Repeat endoscopy showed grossly improved
gastritis (minimal diffuse antral nodularity), interval decreased inflammatory infiltrate but persistent collagen
band on most biopsies. The patient was continued on the
same medical treatment regimen and on follow up after a
further 6 mo was noted to be asymptomatic, with stable
hematologic indices.
Our search identified 16 publications and 22 pediatric cases with CG; their clinical presentation showed that
anemia was predominantly observed in 17 cases (71%),
Abdominal pain in 10 (41%), vomiting in 4 (17%), diarrhea in 4 (17%) and other presentations in 4 (17%) such
as failure to thrive and hemoccult blood, hememesis and
chest pain. their demographic data, therapeutic modalities duration of follow up and outcomes were pooled
with our two cases and summarized in Table 1[1,2,4,6,9-20].
The majority of patients (17) were female, the mean age
at presentation was 11.7 years (SD 4.5 years) and similar
for both genders.
Gross endoscopic findings were abnormal in all reported cases, several showed gastric mucosal nodularity
(11/24). Other reported finding were erythema, erosions,
ulceration and hemorrhages in the gastric body, fundus
and to a lesser extent in antrum.
Simultaneous colonoscopic findings were reported in
12 patients including 8 patients with gross and histological normal findings; in 3 patients there was collagenous

WCCR|www.wjgnet.com

colitis. In addition, an infantile case showed diffuse
atrophic mucosa and increased subcutaneous collagen
throughout gastrointestinal (GI) tract sections[10,11].
When reported (18 patients), the duration of follow
up ranged (mean) between 0.2-14 (4) years. Duration of
follow up did not significantly correlate with a consistent
change in either outcome measure or disease phenotype.
This is reflected by the reports by Winslow et al[13] and
Kamimura et al[15], wherein follow up of 12 and 14 years
respectively, and therefore into adulthood did not report
features of adult onset type CG.
Despite most subjects presenting with anemia, with
one patient requiring blood transfusion, oral iron therapy
was only documented in 12 patients. Other treatment
modalities were antisecretory measures in 13 patients;
Proton pump inhibitors (12), or histamine-2 blockers (3).
This includes 3 patients who received triple therapy for
Helicobacter pylori (H. pylori) gastropathy in relation to the
findings of CG. Sucralfate was used either alone or combined with other therapy in 5 patients.
Oral steroids were trialed in 9 patients either as systemic steroids (6) or oral budesonide (3) or were not
specified (1). Steroids were used after other therapeutic
modalities were ineffective. There were no cases reported
in which steroids were able to eradicate the symptoms
alone; in 6 cases intermittent response was noted; this included improved hematological indices or normalization
of growth while recurrence of symptoms occurred in 3
cases after discontinuation of therapy[1,10,17]. The use of
topical steroids produced variable success in 3 cases[10,12]
and case 2. Our case used budosonide in fish oil and
showed clinical and hematological improvement that led
to eventual weaning of steroids.
In 6 individuals with CG treated with steroids and
who underwent repeat endoscopy, histopathology was
reported showing unchanged mononuclear (MN) cell
infiltrate and collagen band in 3 patients increase in MN
cells infiltrate in 2 patients and resolution of MN cells
with decreased thickness of collagen in one case.
Additional measures included isolated patients treated with misoprostol, furazolidone, metronidazole and
bismuth subsalicylate, hypoallergenic diet, gluten free
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Table 1 Demographic outline, treatment modalities, clinical course and outcome pooled cases of collagenous gastritis in children
Study

Age/gender

Colletti et al[2]
Côté et al[1]

15/F
9/F

Treatment modalities
Ranitidine sucralfate and
furazolidane
Oral iron, sucralfate, omeprazole
prednisolone

Meunier et al[4]

11/M

Oral iron

Winslow et al[13]

12/F
14/F

Mahadevan et al[19]
Kori et al[6]

15/F
12/F

Oral iron
Sucralfate, ranitidine
Misoprostol, furazolidone
Clarithromycin
Metronidazole
Omeprazole, prednisone
Blood transfusion
Oral iron
Omeprazole
Clarithromycin-based triple therapy
Oral, intravenous iron
Omeprazole
Clarithromycin-based triple therapy,
predinsone

12/F

12/F

Omeprazole

Kamimura et al[15]

17/M

No therapy

Dray et al[14]

15/F

Oral iron, triple therapy
Prolong PPI, predinsone
Oral iron

Ravikumara et al[20]

9/F

Leiby et al[17]

0.16/M

Steroids, PPI mesalamine
Bismuth subsalicylate

Brain et al[9]

16/F

Ranitidine
Omeprazole
Oral iron, exclusion diet
Prednisolone
Budesonide
Parenteral nutrition
Gluten free diet
Oral iron
Prednisone
Lansoprazole
Mesalamine
Budesonide

Billiémaz et al[10]

0.75/M

Suskind et al[11]

9/F
15/M

Leung et al[12]

15/F
14/F
19/M

Pantoprazole
Sucralfate
Sucralfate

Wilson et al[16]

12/F

Oral iron

Camarero Salces et al[18]
This series

9/F
11/M

Meslalazine
Oral iron
Omeprazole

7/F

Oral iron
Esomeprazole
Budesonide/fish oil

F/U

Histologic outcome

Clinical outcome

N/R No pathological improvement

No clinical improvement

2.5

Unchanged subepithelial collagen bands
Unchanged MN infiltrate
Unchanged chronic active gastritis
6.25 Chronic atrophic gastritis
Unchanged subepithelial collagen bands
Increasing severity MN infiltrate
0.6 Unchanged histologic findings
12
Progressive chronic active gastritis
Increasing severity MN infiltrate
Development of intestinal metaplasia
Linear endocrine cell hyperplasia
Stable subepithelial collagen bands
0.5 Unchanged collagen band
1
Severe erosive gastritis histologically and
macroscopically
6

Unchanged subepithelial collagen bands
Stable MN infiltrate

0.2

N/R

14

Increased collagen band thickness,
moderate MN cell infiltrate
0.83 N/R
4.1

6

Unchanged subepithelial collagen bands
Stable MN infiltrate
Decreased chronic gastritis
N/R

N/R Unchanged histologic findings

14

Intermittent epigastric pain

N/R

Asymptomtic
Intermittent abdominal
pain

N/R
Intermittent nausea and
vomiting
Normalized weight gain
Marked clinical
improvement, normalized
weight gain, anemia
Resolved, intermittent
epigastric pain
Improved abdominal pain
and heartburn
Asymptomatic
Clinical remission
Asymptomatic

CG clinical improvement
relapse after finishing
steroids
Asymptomatic

Showed a diffuse atrophic mucosa and an Complete clinical
increase in the subcutaneous collagen in
improvement with TPN
the gastrointestinal tract

0.33 N/R
1
N/R

Asymptomatic
Asymptomatic

3.4

Moderate gastric collagen deposition that Symptomatic improvement
decreased in thickness no IEL
after therapy
N/R N/R
No improvement
0.25 Moderate gastric collagen deposition in
body/fundus, no IEL
N/R N/R
N/R Unchanged
5
Decreased/resolved collagen bands
Decreased chronic gastritis
Decreased MN infiltrate
(fundic gland polyps)
1.5 Unchanged subepithelial collagen band

Symptomatic improvement
Aymptomatic
Normalized weight gain
Unchanged
Improved abdominal pain

Improved abdominal pain

F/U: Duration of follow up (yr); IEL: Intraepithelial lymphocytosis; MN: Mononuclear; N/R: Not reported; TPN: Total parentral nutrition; F: Female; M:
Male; CG: Collagenous gastritis; PPI: Proton-pump inhibitor.
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diet and parenteral nutrition. Mesalamine was prescribed
in 3 cases that were reported with concomitant collagenous colitis.
The clinical outcome was reported in 22 patients,
repeat endoscopy and therefore histologic follow up
was reported only in 17 patients. Three out of 22 patients showed no clinical improvement despite therapy;
conversely, 19 out of 24 were reported with improved
symptoms including 8 patients with complete symptom
resolution. Spontaneous clinical resolution without antisecretory, anti-inflammatory or gastroprotective agents
was noted in 5 patients (4 received only supplemental
oral iron).
Complete resolution of symptoms was also reported
after the use of oral prednisone in a patient with concomitant CC whereas another three patients with concomitant CC treated with mesalamine were reported with
variable response.
In the patients with repeat endoscopy-histopathology
reported; persistent histopathologic abnormalities were
reported in 12 cases including persistent collagen band
and stable mononuclear cell infiltrate. Histopathologic
improvement was shown in 5 cases, 3 of them with
decreased mononuclear cell infiltrate and decreased/resolved collagen bands in 2 patients on repeated endoscopy. In contrast, mononuclear cell infiltrate was increased
in 2 patients[3,13]. Neither MN cell infiltration nor the collagen band changes correlated with the clinical course.
Intestinal metaplasia and endocrine cell hyperplasia were
reported in one case raising the concern of long term
malignant transformation[13].

pain and iron deficiency anemia are identical to those
reported elsewhere[9]. Although the pathophysiology of
the iron deficiency remains unclear, most reports include
the use of enteral iron supplementation and we have not
come across any reference to parenteral iron supplementation alone, suggesting that blood loss rather than malabsorption, is thought to be the cause of iron deficiency.
Half the patients included in this series had undergone colonoscopy; four (16%) had collagenous colitis
and three of them were treated with anti-inflammatory
measures including mesalamine [11,17,18]. It was unclear
whether lower gastrointestinal symptoms were present in
the patients undergoing colonoscopy; it is likely that, as in
our patients, this was mandated by suspicion of GI hemorrhage at the time of presentation. The collagen deposition of the entire gastrointestinal tract described in these
cases was similar to those described in adult phenotype
in their presentation. Although the reported subepithelial
deposit in collagenous colitis tends to spread diffusely
and continuously, collagen deposition and inflammatory
infiltrate in collagenous gastritis tend to vary and are often irregular. The theory behind involvement of colon in
some of these patients is that collagen bands arise from
panenteric insult through the same pathological process
in susceptible individuals, generally more severe in the
colon in adulthood compared to children[9]. Anti-inflammatory drugs including corticosteroids have variable effect on collagenous colitis although relapses can occur,
and diarrhea may resolve with or without treatment.
In our pooled analysis, coexistent collagenous colitis
did not correlate with a worse prognosis. It is reasonable
however to recommend colonoscopy in all patients with
CG at the time of initial diagnosis in view of a potential
response to therapy if coexistent CC is diagnosed.
A proven therapeutic paradigm does not exist for CG
and our review failed to define a consistent response to
the therapeutic strategies that were reported in the literature. It appears that the consensus approach to the treatment of isolated CG includes oral supplementation to
address iron deficiency as discussed above; anti-secretory
strategies, especially proton-pump inhibitors, and antiinflammatory measures including systemic and, as in our
case topically active steroids. In 3 of the patients, concomitant H. pylori infections were noted and warranted
triple therapy[6,14]. Measures to detect H. pylori on endoscopy are therefore indicated when CG is diagnosed or
suspected. This also raises interesting speculation of the
possible association of H. pylori in the causation of CG.
A therapeutic strategy that includes long term antisecretory and anti-inflammatory measures has its limitations, central to which, given the chronicity of the
disease, is adverse events from long-term treatment. This
is especially true given that our analysis is the first to suggest that pediatric CG is, in the most part an indolent,
benign process. Adverse effects include systemic steroid
side effects are exhaustively described elsewhere[21]. There
are other potential adverse events, for example, the association of proton-pump inhibitor (PPI) use with neu-

DISCUSSION
Collagenous gastritis is a rare diagnosis in children; its
pathophysiology is unknown and is complicated by overlap with lymphocytic gastritis and celiac disease[8,12]. Pediatric CG is more common in girls and tends to present
with severe anemia. In some cases pediatric CG coexists
with collagenous sprue and collagenous colitis. The adult
phenotype of collagenous gastritis is, in turn, associated
with autoimmune disorders. The natural history, treatment modalities and long term outcome of pediatric CG
are unknown. Herein, in addition to reporting two new
cases of CG and a novel approach to treatment, we have
reported on the most comprehensive review to date on
the treatment modalities, response and outcome in children with CG described in the peer-reviewed literature.
The demographic outline and clinical presentation of
our filtered dataset of treated children with CG and with
described clinical and, or endoscopic-histopathologic
outcomes reported appears representative of the whole
population of pediatric cases reported in the literature.
Our subset of cases includes a predominance of females,
the mean age at diagnosis is 11.7 years and the duration
of reported follow up (4 years) attests to the chronicity
of the disease.
The presenting symptoms in our study; abdominal
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roendocrine tumors as suggested by Winslow et al[13] in
one patient in our pooled reports. PPI are also reported
to interfere with iron absorption[22]. It therefore follows
that, in addition to a clear explanation of our limited understanding of the efficacy of our treatment modalities,
aside from oral iron supplementation, parents should also
be offered treatments with the least adverse effects and
for the shortest possible duration. Histamine-2-receptor
Antagonists may be as suitable as PPI but entail less
concern with long term use. Steroids may be considered
a bridging therapy to achieve clinical and hematological
response although there is a significant risk of recurrence of symptoms with discontinuation of therapy.
Budesonide may be as efficacious as, and entail less potential for toxicity as systemic steroids.
There seems to be very limited evidence of restriction diet or gluten free diet improving CG. One patient
was reported to respond to total parenteral nutrition but
this seems an isolated case[10]. Several other treatment
modalities (e.g., furazolidone) were also reported but
with limited success.
This report highlights the disconnect between the
endoscopic-histopathologic abnormalities that, in the
large part, persisted in those patients with follow up
endoscopy and the clinical outcome that was typically
benign. This is especially true of the reported thickness
of the pathognomonic supepithelial collagen band that
remained unchanged in most of the patients. This observation contrasts with the conclusions drawn by Leung et
al[12] who suggested that collagen thickness may correlate
with severity of disease. In addition, mononuclear cell infiltrate did not correlate with collagen band thickness or
clinical outcome.
In two reported cases, long term follow up over 12
years and into adulthood did not; however show a reversion to the adult-phenotype of the disease. This includes
a 35-year-old woman presenting with a nodular pattern
on Barium X-ray screening study 14 years after her initial
presentation[15]. In this patient the endoscopic and histological findings of this disease were shown to progress
gradually in absence of therapy. Endoscopically, the
nodular appearance became more conspicuous, in addition to a thicker collagen band evident on biopsy in the
context, however, of resolved clinical symptoms. In contrast, Winslow et al[13] reported on collagenous gastritis in
a single patient who received multiple therapies including
anti-inflammatory treatment during a 12-year period. The
patient’s biopsy specimens showed a significant corpus
endocrine cell hyperplasia, leading to speculation on an
increased risk of endocrine neoplasia with gradual progression in disease severity, and unchanged collagen band
over the 12-year period. In both cases no colonic involvement as described in adult phenotype reported after this
long period. These reports suggest that the pediatric and
adult disease phenotypes are different and that the pediatric form does not evolve in the adult form.
This study has several limitations; it is an attempt at
a review of case reports and case series that were not, in
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the large part focused on therapy, response or long term
outcome. There is potentially significant heterogeneity in
the accuracy of reporting follow up duration, therapeutic
modalities, histopathological and clinical response. Our
sample size is a further significant limitation that impacts
on the conclusions that can be drawn. Further studies
with a more consistent method of qualifying endoscopichistologic abnormalities are needed.
In conclusion, collagenous gastritis in children tends
to be an isolated process that follows a generally benign
course with limited long-term morbidity and no increased
mortality reported to date. Initial investigation in children with CG needs to include investigation for H. pylori
and colonoscopy to rule out collagenous colitis. Routine
extensive investigation for autoimmune disorders appears unjustified. Response to medication is variable and
needs to be individualized with the proviso that anecdotal
evidence synthesized in this paper supports the use of
oral iron supplementation and the judicious use of antisecretory and anti-inflammatory agents for the shortest
time feasible.
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INTRODUCTION

Abstract

Intussusception is primarily a childhood disease. It is
uncommon in adults and about 70%-90% of adult intussusception cases have a leading cause[1,2]. Lipoma, which
frequently arises in the terminal ileum, is the second most
common benign tumor of the small intestine, and it tends
to cause intussusception[3]. As adult patients are at high
risk of malignancy, surgical intervention is recommended
in cases of intussusception. In recent years, laparoscopic
surgery has been able to confirm the diagnosis and to
resect the tumor causing intussusception of the small intestine in adults[4]. Furthermore, single port laparoscopic
surgery has been used for various abdominal procedures
with safety and feasibility[5]. We report the first case of ileocolic intussusception successfully treated by single port
laparoscopic radical right hemicolectomy.

A 36-year-old male was admitted with right lower
abdominal pain and diarrhea for more than 3 mo.
Colonoscopy and a barium enema study revealed a
submucosal tumor over the cecum, but computed
tomography showed an ileal lipoma. There was no
definitive diagnosis preoperatively, but ileocolic intussusception was noted during surgery. Single port laparoscopic radical right hemicolectomy was performed
because intra-operative reduction failed. The histological diagnosis of the resected tumor was lipoma. Single
port laparoscopic surgery has recently been proven
to be safe and feasible. There are advantages compared with conventional laparoscopic surgery, such as
smaller incision wounds, fewer port site complications,
and easier conversion. However, there are some drawbacks which need to be overcome, such as difficulties
in triangulation and instrument clashing. If there are
no contraindications to laparoscopy, single port laparoscopic surgery can be performed safely and should be
considered for diagnosis and treatment of intussusception in adults. Here, we report the first case of ileocolic
intussusception successfully treated by single port
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CASE REPORT
A 36-year-old male was admitted because of right lower
abdominal pain and diarrhea for more than 3 mo. Colonoscopy disclosed a submucosal tumor over the cecum.
The mass was a ball-like form with an eroded surface
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Figure 1 Colonoscopy disclosed a submucosal tumor over the cecum.
The mass was a ball-like form with eroded surface.

Figure 3 Barium enema study showed a bulging lesion over the cecum.

Figure 4 The terminal ileum had invaginated through the ileocecal valve
and ileocolic intussusception was observed.

Figure 2 Computed tomography scan showing a round and low density
mass about 2.5 cm in the right pelvic region.

proximately 3 cm in length to accommodate the singleport access device. The SILS Port from Covidien Inc.
(Mansfield, MA, United States) was used as the singleport access device. This included an insufflation attachment and 3 access ports with associated minitrochars. A
rigid 10-mm, 30° laparoscope was used for viewing and
5-mm instruments were used for manipulation of tissues
and dissection. In general, a lateral to medial approach
was used. The hepatic flexure and lateral peritoneal reflection was mobilized from superior to inferior. The
ileocolic pedicle was elevated to allow dissection beneath
the ileocolic vessels with identification of the origin of
the right colic artery and then the duodenum. The right
colon and proximal transverse colon were then lifted
off the retroperitoneum. The ileocolic vascular pedicle
underwent ligation with the use of a high energy device.
The portion of the omentum attached to the specimen
was then divided proximally. The right branch of the
middle colon was divided. After placement of a wound
protector, the tumor was exteriorized via the umbilical incision. After resection of the tumor, ileocolic end-to-end
anastomosis was performed. The bowel was returned to
the abdomen, and then reexamined in situ. The fascial incision was closed with a Vicryl suture. Care was taken to
maintain oncologic principles, with tight vascular ligation
and minimal tumor manipulation. The total surgical time
was 3 h and blood loss was about 30 mL.

(Figure 1). The tumor was initially diagnosed as an ulcer
and confirmed by biopsy.
On physical examination, no palpable mass was noted
in the abdomen. There was no swelling of superficial
lymph nodes. He had no specific past history or family
history. Laboratory studies on admission yielded normal
blood hematology and chemistry results. The levels of
carcinoembryonic antigen and carbohydrate antigen 19-9
were within normal limits. An X-ray of the abdomen
was normal. An abdominal computed tomography scan
showed a round and low density mass about 2.5 cm in
the right pelvic region (Figure 2). A barium enema study
showed a bulging lesion over the cecum (Figure 3).
The diagnosis was a cecal submucosal tumor or ileal
lipoma. His symptoms were not remarkable. Thus, elective single port laparoscopic right hemicolectomy or
single port laparoscopic enterotomy with lipoma resection was scheduled. Through inspection of the abdomen
via the single port, the terminal ileum was found to be
invaginated through the ileocecal valve, and ileocolic intussusception was observed (Figure 4). Initially, we tried
manipulation and reduction of the intussusception, but
failed. Then we performed single port radical right hemicolectomy because of the high risk of a malignant cause.
For the single-port laparoscopic approach (Figure 5),
a vertical incision was created through the umbilicus ap-
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A

B

Figure 5 Single-port laparoscopic approach. A: A vertical incision was created through the umbilicus approximately 3 cm in length which accommodated
the single-port access device; B: Postoperative suture wound.

Figure 6 The round tumor measured 2.5 cm × 2.5 cm × 2.0 cm in size and
was 15 cm from the ileocecal valve.

bowel produce an area of constriction above the stimulus and relaxation below, thus telescoping the lead point
(intussusceptum) through the distal bowel lumen (intussuscipiens)[1,2,10]. The most common locations are at the
junctions between freely moving segments and retroperitoneally or adhesionally fixed segments[11].
The signs and symptoms of pediatric intussusception
include a classic triad of a palpable mass, current jelly
stools, and pain, and occur infrequently in adults. Adult
intussusception commonly presents with nonspecific
signs and symptoms similar to a bowel obstruction, such
as colicky pain or cramps, nausea and vomiting, palpable
abdominal mass, fever, hematochezia, and diarrhea[9].
The most common symptom is abdominal pain and
the less common one is diarrhea. Our patient presented
with chronic symptoms of abdominal pain and diarrhea.
Because the symptoms often are nonspecific, correct preoperative diagnosis of intussusception is difficult. Eisen
et al[12] reported a preoperative diagnosis rate of 40.7%.
Similarly, our patient was not diagnosed with intussusception preoperatively. However, laparoscopy is able to
evaluate the entire small and large bowel and is another
diagnostic tool, too. Although we could not reduce the
intussusception via single port laparoscopic surgery in
our patient, we think that this new technique may provide
a better way than conventional laparoscopic surgery to
manipulate and reduce intussusceptions.
Symptoms could be acute or chronic. The duration
was reported as less than 7 d in 34% of patients and
between 7 d and 3 mo in 48%[13-15]. Gupta et al[13] and
Stubenbord et al[14] reported that 22% experienced symptoms of more than 3 mo’ duration, while some patients
have reported symptoms lasting up to 1 year[1]. Our patient presented with chronic symptoms for more than 3
mo. We found that the intussusception in our patient was
dynamic, changing preoperatively from the colonoscopy
and imaging studies. Spontaneous reduction of the intussusception may present in symptomatic or asymptomatic
children and occurs more commonly than previously reported. These intussusceptions are usually short-segment,
small-bowel intussusceptions with no recognizable leading
cause[16]. Only a few case reports presented a spontaneous

The diagnosis was ileocolic intussusception caused
by lipoma in the ileal region. Macroscopically, the tumor
measured 2.5 cm × 2.5 cm × 2.0 cm, and was located 15
cm from the ileocecal valve (Figure 6). The tumor was
ball-like with an irregular surface and soft consistency.
The cut surface was yellowish-white, and histopathologic
examination revealed fat cells proliferating in the submucosal layer. These characteristics confirmed a diagnosis
of lipoma of the ileum.
Postoperative recovery was good and the patient was
discharged on the 7th postoperative day. At present, 3 mo
after surgery, he is free of symptoms and continues an
uneventful course.

DISCUSSION
Single port laparoscopic surgery has been performed for
the resection of benign and malignant gastrointestinal tumors in recent years; however, its safety and feasibility is
still controversial. Waters et al[6] reported that single port
laparoscopic right hemicolectomy is a safe and effective
technique for cases of colonic malignant and benign lesions. There are also several reports of benign ileocolic
intussusception successfully treated by laparoscopy[7].
Here, we successfully resected an ileal lipoma causing intussusception using single port laparoscopic radical right
hemicolectomy, and to date, no report has described an
ileocolic intussusception caused by ileal lipoma which was
resected via single port laparoscopy.
In 1956, Dean et al[8] classified adult intussusception
as enteric; colocolic; ileocecal, with the ileocecal valve as
lead point; and ileocolic, with the ileum through the ileocecal valve. The most common type is enteric, occurring
in 43% of patients[9] and our patient had the ileocolic
type with ileal lipoma as the leading cause.
Adult intussusception is an uncommon clinical entity encountered by surgeons. The exact mechanism is
unknown. However, it is believed that any lesion in the
bowel wall or irritant within the lumen that alters normal
peristaltic activity is able to initiate an invagination[2,10].
Ingested food and subsequent peristaltic activity of the
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reduction of the intussusception in adults[17,18]. We postulated that spontaneous reduction of the intussusception in
our patient led to obstruction and chronic symptoms, and
made preoperative diagnosis more difficult.
A precipitating lesion is found in 90% of adult intussusception cases, but in only 10% of pediatric patients. In
most infants and young children, reduction of the intussusception may be tried using barium enema or surgery.
However, in adults, definitive surgical resection remains
the recommended treatment in nearly all cases because
of its nonspecific nature, varying duration of symptoms,
the large proportion of structural anomalies, and the relatively high incidence of malignancy[2,19,20]. Although most
authors agree that laparotomy is mandatory, the optimal
surgical management of intussusception remains controversial. A reduction at surgery before resection may
theoretically permit a more limited resection; however,
the risks include intraluminal tumor seeding, a reduction
in the externally viable bowel despite mucosal necrosis,
venous embolization of malignant cells, spillage of fecal
matter through inadvertent perforation, and anastomotic
complications in cases of an edematous and weakened
bowel[19]. The main problem is to distinguish benign from
malignant lesions before reduction. The cause of intussusception in adults varied by location. Large bowel causative lesions were more frequently malignant than small
bowel lesions. The incidence of either primary or metastatic malignancy in the small bowel was 31% compared
with 70% in colon lesions[9]. Benign lesions, including
lipomas that cause intussusception were predominantly
found in the cecum and terminal ileum[1,21]. The most
common benign lesions of the colon causing intussusception were lipomas[21].
In our patient, a cecal submucosal tumor or ileal lipoma was suspected preoperatively, but ileocolic intussusception was diagnosed during surgery. Because a benign
lesion was highly suspected as the cause, we intended to
reduce the intussusception initially, but in vain. Then we
decided to perform radical right hemicolectomy.
Laparoscopic surgery has been a standard strategy
for a variety of gastrointestinal diseases. The use of laparoscopic surgery for benign bowel tumors and ileocolic
intussusception is increasing[4,7,9]. Single port laparoscopic
surgery is a development in the field of minimally invasive surgery. Potential advantages of single port laparoscopic surgery over conventional laparoscopic surgery
are though to be related to improvement in cosmesis and
incisional pain and avoidance of port site-related complications. Other aspects, namely operative time, patient selection, patient outcomes, and surgeon efficiency, showed
no difference between the two procedures in the existing
literature. The conversion rate between the two procedures showed no significant difference, but it is easier
for single port laparoscopic surgery to convert to open
surgery. Furthermore, we think that a single port can provide access for intussusception diagnosis, manipulation,
and reduction.
Although single port laparoscopic surgery can be
performed with a conventional rigid laparoscope and
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straight instruments, the crowding over the access port
usually leads to clashing of instruments. In addition, the
handling of both straight instruments in parallel with the
laparoscope through a small single incision decreases the
freedom of motion for the surgeon and hinders handling
of a laparoscope for the assistant. Furthermore, lack of
tissue triangulation significantly increases difficulties in
exposure and dissection of the lesion. Some of the steps
must be performed using the cross-hand maneuver, which
is generally avoided in conventional laparoscopy surgery.
In attempts to improve surgical exposure, most surgeons
use 30° laparoscopes and some used articulating or curved
instruments. Some investigators recommended using longer laparoscopes to avoid cluttering of instruments.
In conclusion, we think that single port laparoscopic
surgery can be performed safely for ileocolic intussusception caused by ileal lipoma in adults, and should be considered if contraindications are not present.
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DIGESTIVE SYSTEM DISEASES
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INTRODUCTION
Lichen planus is a well-recognized chronic idiopathic
disorder involving the skin, nails and mucosal surfaces
including the mouth, pharynx and perineum [1]. It affects less than 1% of the general population[2]. Mucosal
surface involvement is found in about 30%-70% of
patients diagnosed with lichen planus[3]. Esophageal involvement, on the other hand, is considered to be rare
with its true prevalence unknown. The study by Dickens
et al[4] demonstrated esophageal lichen planus in 26%
of patients with mucocutaneous lesions while a larger
study by Eisen[5] found esophageal lesions in only 1% of
patients. Here we describe a case of esophageal lichen
planus who was treated with swallowed fluticasone with
good response and present a review of this topic.

Abstract
Lichen planus is a fairly common chronic idiopathic disorder of the skin, nails and mucosal surfaces. Esophageal involvement of this disease on the other hand is
rare and only about 50 cases have been reported in
literature. Given its rarity, it can be difficult to diagnose
and may be easily misdiagnosed as reflux esophagitis.
Currently, there are no clear recommendations on the
optimal management of this disease and little is known
about the best treatment approach. Systemic steroids
are usually the first line treatment and offer a favorable response. In this report, we would like to present
a novel approach in the management of esophageal
lichen planus in a middle-aged woman treated successfully with swallowed fluticasone propionate 220
mcg twice a day for 6 wk, as evidenced by objective
clinical findings. Based on our review of related literature and experience in this patient, we feel that a trial
of swallowed fluticasone may be a prudent approach in
the management of these patients since it has a more
favorable side effect profile than systemic treatment.

CASE REPORT
A 63-year-old female with history of gastric bypass surgery, coronary artery disease, and hyperlipidemia reported having intermittent solid food dysphagia for the past 3
years. She also had symptoms of gastroesophageal reflux
disease that was initially controlled with omeprazole 20
mg daily. Later on, she developed multiple episodes of
breakthrough and nocturnal reflux symptoms accompanied by occasional difficulty in swallowing large pills that
happened 2-3 times a week. She denied food regurgitation, odynophagia, nausea, vomiting or weight loss. For
further evaluation of her dysphagia, a barium swallow
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A

B

Figure 1 Barium swallow showing barium pill (arrow) trapped in C6-C7.

C

Figure 2 Endoscopy image showing friable mucosa and dried blood in
upper esophagus with a mild to moderate stricture at upper and midesophageal junction.

Figure 3 Chronic inflammatory cell infiltration of the epithelium was also
present and was mainly composed of lymphocytes. A: Low power view of
upper esophagus shows extensive severe keratinization, organizational disarray of cell arrangement and spongiosis of lower layer associated with inflammatory infiltration. (E, × 40); B: High power of parakeratotic cells and accumulation
of keratohyaline granules in the cytoplasm of the mature keratinocytes. In this
zone keratinization is mild. (HE, × 400); C: High power view of spongiosis of
lower layers of squamous epithelium associated with sprinkling of lymphocytes
typical of longstanding chronic inflammation. (HE, × 400).

keratosis. Chronic inflammatory cell infiltration of the
epithelium was also present and was mainly composed
of lymphocytes (Figure 3). Submucosa was not present
for evaluation of lichenoid inflammation. Nonetheless,
in the presence of the clinical history, the findings were
interpreted to be consistent with lichen planus. On further questioning, patient reported having an oral lesion
diagnosed to be lichen planus in 2009. Due to her history of previous lichen planus and endoscopy findings,
patient was diagnosed with esophageal lichen planus and
was started on swallowed fluticasone propionate 220
mcg twice daily for 6 wk. At her 4th wk follow-up she
noted resolution of her symptoms. On follow-up endoscopy at 15 wk, only small light pink plaques were noted
in the mid-esophagus while the rest of the esophagus
showed normal looking mucosa (Figure 4). Pathology

Figure 4 Endoscopy image showing resolution of lesions in the upper
esophagus post treatment.

was performed. During the procedure, the barium pill
briefly got trapped in the upper esophagus at the level
of C6-C7. This location correlated with the reported site
of dysphagia (Figure 1). The rest of the exam was uneventful and no mass or stricture was noted except for a
small sliding hiatal hernia. She subsequently underwent
an upper endoscopy which showed areas of friable mucosa and dried blood in the upper esophagus with a mild
to moderate stricture at the upper and mid-esophageal
junction (Figure 2). Esophageal biopsies were obtained
which showed hyperkeratosis, parakeratosis and spongiosis of the lower third of the epithelium with focal dys-
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Table 1 Differentiation between types of lichen planus
Oral

Esophageal

Age and
No gender preference
gender
distribution
Clinical
Eruptions of violaceous, scaling, pruritic
findings
plaques[7]

Cutaneous

No gender preference

Generally middle aged females1

Atrophic lesions, erosions, lace-like
reticulated plaques[2]

Duration of
illness
Histologic
findings

Propensity for chronicity[7]

Elevated lacy white papules, esophageal
webs, pseudomembranes, desquamation,
and superficial pinpoint erosions with and
without stenosis[4,5,15,22-25]
Propensity for chronicity[7]

Self-limited with spontaneous regression in
1-2 yr[21]
Hypergranulosis, hyperorthokeratosis,
acanthosis and “saw-tooth” elongation of the
rete pegs[21]
Typical band-like inflammatory infiltrate
with a predominance of mature T cells
and basal layer degeneration including
characteristic Civatte bodies (i.e., apoptotic
basal keratinocytes)[21]
Risk of
No increased risk of malignant
malignancy transformation

Oral lesions closely resemble esophageal
lesions
Typical band-like inflammatory infiltrate
with a predominance of mature T cells
and basal layer degeneration including
characteristic Civatte bodies (i.e., apoptotic
basal keratinocytes)[21]
Increased risk of oral malignancy;
Associated with hepatitis C

Parakeratosis, atrophic epithelium, lacks
hypergranulosis, variable thinning or
acanthosis[21]
Typical band-like inflammatory infiltrate
with a predominance of mature T cells
and basal layer degeneration including
characteristic Civatte bodies (i.e., apoptotic
basal keratinocytes)[21]
Some case reports have shown malignancy
associated with esophageal lichen planus

1

One report by Chryssostalis et al[10] showed esophageal lichen planus in a 22-yr-old male patient.

showed normal to atrophic squamous mucosa with mild
non-specific inflammation including rare eosinophils and
no evidence of interface band-like lymphocytic infiltrate
which was compatible with lichen planus post-therapy.

reported a case of a 22-year-old male with esophageal
involvement. Esophageal lichen planus is often present
in patients with extraesophageal involvement, but it may
also be present in patients without dermal or oropharyngeal manifestations[11]. In a case series of esophageal lichen planus, the initial site of involvement was
esophagus in 48% of patients[12]. Symptoms can range
from asymptomatic to odynophagia and dysphagia[4].
The proximal or mid-esophagus is the most common
site of involvement[7], although the entire esophagus can
also be affected with sparing of the gastroesophageal
junction[13]. Different types of lesions have been repor
ted and can range from elevated lacy white papules,
esophageal webs, pseudomembranes, desquamation, and
superficial pinpoint erosions with and without stenosis.
Most case reports mention the characteristic finding of
peeling of the mucosa away from the esophagus leaving a friable, inflamed surface that bleeds on contact[11].
Strictures are also common in these patients and may
represent progression from inflammation to ulceration,
fibrosis with subsequent stricture formation[14].
Esophageal lichen planus may be misdiagnosed as reflux esophagitis which further compounds the situation.
In our patient, esophageal lichen planus was favored over
reflux esophagitis due to the extensive degree of hyperkeratosis and focal parakeratosis with accumulation of
keratohyaline granules which are unlikely in reflux related
injury. The presence of spongiosis in the lower third of
the epithelium was also more consistent with esophageal
lichen planus. The spongiosis in reflux diseases tend to
occur in the upper third of the epithelium where acid
is in contact with the mucosa. The other factor that can
help to differentiate these 2 entities is the site of involvement in the esophagus. While reflux disease is usually
more severe in the distal esophagus, lichen planus affects
the middle and upper esophagus in most cases.

DISCUSSION
Lichen planus is a common disorder of squamous epithelium[2]. The exact cause of this disease is unknown;
however infectious (viral), neurologic, genetic and immunologic causes have been proposed[6]. Lichen planus
appears to be mediated by cytotoxic CD8+ T cells that
attack an antigen in the basal epithelium in a manner resembling graft-versus-host disease[2]. There are no detailed
studies published to specifically address the pathogenesis
of esophageal lichen planus. Chandan et al[7] suggests that
the pathogenesis may be similar to oral lichen planus.
It has been suggested that oral lichen planus is due to
an immune response to an exogenous or endogenous
antigen found in the basal keratinocytes. This activates
the Langerhans cells which then present the antigen to
the CD4+ T lymphocytes migrating to the oral mucosa
lamina propria. Keratinocytes respond to the injury by
producing cytokines that promote CD8+ T lymphocyte
stimulation. These CD8+ cytotoxic cells will distribute
near the epithelium and destroy it[8]. Table 1 summarizes
the differences between esophageal vs oral and cutaneous
lichen planus.
Esophageal lichen planus is considered to be a rare
disease with only about 50 cases reported in English literature. Retrospectively, Eisen[5] suggests a prevalence of
less than 1% among patients with oral lichen planus but
because of subtle clinical findings and lack of characteristic histologic features, the true prevalence is hard to determine[9]. All reported patients are usually middle-aged
females except in the study by Chryssostalis et al[10] that
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The most characteristic histologic finding in esophageal lichen planus is a bandlike or lichenoid lymphocytic
infiltrate involving the superficial lamina propria and
basal epithelium[7]. A predominance of mature T cells is
present within this infiltrate. These are associated with
basal keratinocyte degeneration which often include Civa
tte bodies (necrotic keratinocytes with anucleate remnants)[7]. Lymphocytic infiltration of the mucosa is not
pathognomonic of this disease and medications such
as gold, thiazide, and anti-malarials can induce lichen
planus-like lesions and need to be excluded clinically[15].
No clear guidelines are present for the treatment of
esophageal lichen planus and there is no specific way
to treat this entity. Historically, systemic corticosteroids
have been used as first-line treatment with a response
rate of up to 74% based on multiple reports. However,
relapse rate can be as high as 85% with steroid withdrawal[11]. Treatment response was also reported with
adrenocorticotrophic hormone injection, etretinate, topical tacrolimus, intralesional corticosteroids and cyclosporine[2,16]. Esophageal dilation is commonly used to treat
strictures, although intralesional steroid injections and/or
oral tacrolimus may decrease the frequency of required
dilations. It is important to note that koebner phenomenon which is defined as development of new lesions
along the lines of trauma, can occur with dilatation.
Although effective, systemic corticosteroid treatment
can be associated with serious side effects and therefore
there is a need for a safer alternative. In our review of
literature, we have come upon case reports and a recent
case series where treatment with swallowed fluticasone
proprionate has resulted in symptomatic improvement
as well as endoscopic improvement in 4 out 6 treated patients[14,17]. Because of these promising results, we decided
to try this novel approach for our patient which proved
to be successful.
Oral lichen planus has a 1%-3% risk of malignant
transformation to squamous cell carcinoma[3]. It is unknown however if the same is true for esophageal lichen
planus. To date, 3 case reports have described squamous
cell carcinoma and 1 described a verrucous carcinoma
arising from these lesions[10,18,19]. In these reports, squamous cell carcinoma developed more than 20 years after
the diagnosis of esophageal lichen planus[18]. Due to this
risk, some advocated surveillance endoscopies in patients
with esophageal lichen planus to detect early malignancy.
In the study by Quispel et al[20], high magnification indigo
carmine chromoendoscopy was used to establish the
prevalence of endoscopic and histopathologic esophageal
abnormalities consistent with lichen planus and dysplasia
in a cohort of patients with lichen planus. It was found
that up to 50% of patients with orocutaneous lichen
planus had esophageal involvement but no dysplasia was
found. The authors of this study proposed to set a low
threshold for performing endoscopy in patients with
lichen planus and symptoms suggestive of esophageal involvement but recommended against routine screening[20].
Based on these data, we recommend that the frequency
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of screening by endoscopy be individualized, but the
possibility of malignancy be kept in mind while evaluating these patients with a low threshold for further evaluation in patients with symptoms suggestive for esophageal
cancer.
In conclusion, esophageal lichen planus should be
suspected in middle-aged female patients who present
with symptoms of dysphagia and odynophagia and found
to have mucosal abnormalities involving the upper third
of the esophagus. Once the diagnosis of esophageal lichen planus is made, these patients should be considered
for treatment with swallowed fluticasone before other
systemic and more toxic therapies. It is important to keep
in mind that secondary to the risk for malignant transformation, these patients should be followed closely.
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PEComa of the colon resistant to sirolimus but responsive
to doxorubicin/ifosfamide
Wolfgang Scheppach, Nikolaus Reissmann, Thomas Sprinz, Ekkehard Schippers, Bjoern Schoettker,
Justus G Mueller
were again excised surgically, this time the resection
status was R2 with regard to the pelvic recurrence. The
patient was treated with 12 cycles of doxorubicin and
ifosfamide under which the disease was stable for 9
mo. The clinical course was then determined by rapid
tumor growth in the pelvic cavity. Second line chemotherapy with gemcitabine and docetaxel was ineffective, and the patient died 23 mo after the onset of disease. This case report adds evidence that, in malignant
PEComa, the mainstay of treatment is curative surgery.
If not achievable, the effects of adjuvant or palliative
chemotherapy are unpredictable.
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Abstract
A 23-year-old male presented with a three-week-history
of crampy abdominal pain and melaena. Colonoscopy
revealed a friable mass filling the entire lumen of the
cecum; histologically, it was classified as perivascular
epithelioid cell tumor (PEComa). An magnetic resonance imaging scan showed, in addition to the primary
tumor, two large mesenteric lymph node metastases
and four metastatic lesions in the liver. The patient
underwent right hemicolectomy and left hemihepatectomy combined with wedge resections of metastases in
the right lobe of the liver, the resection status was R0.
Subsequently, the patient was treated with sirolimus.
After 4 mo of adjuvant mammalian target of rapamycin
inhibition he developed two new liver metastases and
a local pelvic recurrence. The visible tumor formations
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INTRODUCTION
Perivascular epithelioid cell tumor (PEComa) are rare me
senchymal neoplasms for which, according to a World
Health Organization classification, histologically and im
munohistochemically distinctive perivascular epithelioid
cells are diagnostic[1]. Clinical courses are highly variable
from benign behaviour to aggressive local tumor growth
and seeding of metastases[2]. In this case report, a highly
malignant type of PEComa in a 23-year-old male and its
response to multimodal therapies is described.
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CASE REPORT
A 23-year-old male was admitted to the hospital because
of crampy abdominal pain and melaena for three weeks.
Colonoscopy revealed a 5.5 cm mass lesion in the cecum
surrounding the ileocecal valve (Figure 1). At biopsy, the
friable tumor tissue was bleeding easily. An magnetic res
onance imaging (MRI) scan showed, in addition to the
primary tumor, two mesenteric lymph node metastases
(each 5 cm in diameter) and 4 metastatic lesions in the
liver (1-2 cm in diameter, segments 1, 2, 4a and 6) (Figure
2). Additional staging procedures at the time of primary
diagnosis [abdominal and chest computed tomography
(CT), positron emission tomography] revealed no fur
ther tumor manifestations.
In a two-stage procedure, the patient underwent right
hemicolectomy and, after recovery, left hemihepatecto
my combined with atypical wedge resections of hepatic
segments 1 and 6 (resection status R0). On the basis of
biopsy and resection material, a diagnosis of malignant
PEComa was made (see below).
Owing to the aggressive nature of the tumor, both
clinically and histologically, the patient received adju
vant treatment with the mammalian target of rapamycin
(mTOR) inhibitor sirolimus (2 mg/d). However, after 4
mo the drug had to be discontinued due to two new liver
metastases in segments 7 and 8 which were removed by
atypical wedge resection. Simultaneously, a local pelvic
recurrence of 13 cm × 12 cm × 8 cm with bilateral ure
teral obstruction and rectal impression was diagnosed.
A debulking operation was performed which resulted in
Hartmann’s situation (resection status R2); additionally,
splints were inserted into both ureters.
Palliative chemotherapy with doxorubicin (75 mg/m2)
and ifosfamide (5000 mg/m2) every 3 wk was started.
This regime was well tolerated until cycle 7 when the
dose had to be reduced due to hematotoxicity. Altoge
ther, the patient received 12 cycles of doxorubicin/ifos
famide under which the disease was stable for 9 mo as
evaluated by CT scans every 8-12 wk.
Afterwards renewed tumor growth in the pelvic cav
ity was observed, aggravated by malignant ascites. Three
cycles of second line chemotherapy (gemcitabine 900
mg/m2 on days 1 and 8 combined with docetaxel 100
mg/m2 on day 8 every 21 d) were administered without
measurable effect. The patient died 23 mo after the onset
of disease.

Figure 1 Endoscopic aspect of a soft and friable perivascular epithelioid
cell tumor of the cecum.

A

B

Figure 2 Magnetic resonance imaging of cecal perivascular epithelioid
cell tumor and mesenteric lymph node metastasis. A: T2-weighted image; B:
T1-weighted image after iv administration of contrast medium.

with moderate PAS positivity. The distinct cellular mem
branes exhibited some wrinkling. Most tumor nuclei
showed moderate nuclear pleomorphism, but there were
some highly pleomorphic hyperchromatic tumor cell
nuclei. Sixty percent of the tumor area was necrotic. The
mitotic rate was 12 per 10 high-power field (HPF). In
some areas, the tumor was well demarcated, but there
were other areas with a more infiltrative pattern of inva
sion.
Immunohistochemistry revealed positivity for HMB45
and negativity for melanoma antigen recognized by T
cells 1 and microphthalmia-associated transcription fac
tor. There was a weak expression of pankeratin markers
(AE1/3, KL1) and CD56 in few tumor cells. Other mark

Pathology
The specimen obtained at hemicolectomy showed a 5.5
cm measuring mass in the cecum with metastases in 2
of 18 regional lymph nodes, each measuring 5 cm in
diameter. The tumor was located in the bowel wall, with
broad ulceration of the overlaying mucosa. Histology
(Figure 3) revealed a tumor of low to moderate cellular
ity, with a vague nodular pattern, an epithelioid and solid
arrangement of the tumor cells and a sinusoidal vascular
pattern without stromal desmoplasia. The tumor cells
had a broad clear to granular eosinophilic cytoplasm,
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significant association between tumor size > 5 cm, infil
trative growth pattern, high nuclear grade and cellularity,
mitotic rate ≥ 1/50 HPF, necrosis, vascular invasion and
subsequent aggressive clinical behaviour has been seen.
In a more recent review article[4] on the basis of 234
PEComas the only pathologic factors of recurrence after
surgical resection were primary tumor size ≥ 5 cm and
a high mitotic rate of > 1/50 HPF. All of these “worri
some” pathologic features were present in the 23-yearold patient of the actual case. Additionally, the presence
at initial diagnosis of two large metastases in mesenteric
lymph nodes (each measuring 5 cm in diameter) and of
4 hepatic metastases had to be considered as clinical in
dicators of poor prognosis.
PEComas arise from various organs such as uterus
and vagina, kidney, digestive tract, retroperitoneum, bone,
skin and eye. Intestinal origins include stomach, colon
and rectum, peritoneal cavity and falciform ligament.
Considering only PEComas of the colon and rectum,
there are 4 reports on 7 patients[5-8] in whom the clinical
course was benign (5 × operation only, 2 × operation and
adjuvant chemotherapy, no evidence of disease at the
end of follow-up). These findings are in contrast with the
actual case when mesenteric and hepatic metastases were
present at the time of diagnosis. The organ of origin,
therefore, does not seem to be a predictor of prognosis.
Concerning treatment strategies, Bleeker et al[4] stated
that cytotoxic chemotherapy and radiation had shown
little benefit in malignant PEComa. According to the
authors, the emerging role of mTOR inhibitors would
raise enthusiasm in the therapy of these rare tumors.
The clinical course reported herein reflects the opposite
impression: After R0 resection of the primary tumor and
mesenteric/hepatic metastases, adjuvant mTOR inhibi
tion with sirolimus given for 4 mo at a dose of 2 mg/d
(suitable for liver transplant recipients) failed to prevent
a local recurrence and new liver metastases. On the con
trary, cytotoxic chemotherapy (doxorubicin/ifosfamide)
considered first choice in soft tissue sarcomas was associ
ated with stable disease for 9 mo. Thus, the combination
of repetitive surgery with conventional chemotherapy
may still be a choice in the palliative therapy of malignant
PEComa. The benefit of mTOR inhibition (sirolimus,
temsirolimus, everolimus), although theoretically attrac
tive, is at present unpredictable[9,10]. Many other therapies
have been tried to control unresectable PEComa, e.g., da
carbacine, epirubicin, paclitaxel, gemcitabine, oxaliplatin,
imatinib, α-interferon, thalidomide, alone or in combina
tions. However, clinical outcomes have been extremely
variable and a standard treatment is not in sight.
Some PEComas are associated with phakomatosis
and hamartomatous diseases, e.g., the tuberous sclerosis
complex (TSC). In these conditions the mTOR signalling
pathway is activated which may thus be targeted by siro
limus and related compounds[11]. In the present case of
the 23-year-old patient there was no indication of TSC.
Due to the paucity of data it is unknown if the presence
or absence of TSC can be used as a predictor of suscep
tibility to sirolimus therapy.

Figure 3 Histologic section of the primary tumor in the cecum. A representative part of the tumor shows epithelioid tumor cells. The cytoplasm exhibits
both clear and granular eosinophilic parts. The tumor cells are arranged in large
nodules with necrotic debris in the central parts. In the lower left corner, a cytoplasmic brown pigment is seen that upon ultrastructural evaluation turned out to
be melanin pigment and melanosomes. There are narrow stalks of collagen-rich
stroma with a scant lymphocytic infiltrate (Hematoxylin and eosin, magnification
200 ×).

ers (Synaptophysin, Chromogranin, PanLeu, CD34, CD31,
S100, CD117, DOG1, Myogenin, MyoD1, EMA, Actin,
Caldesmon, Desmin, CD30) were absent. Ki67 labeled
50%-60% of the tumor cells. PCR analysis of fresh fro
zen tumor material was negative for translocations sug
gestive of clear cell sarcoma [t(12;22)], synovial sarcoma
[t(X;18)], myxoid liposarcoma [t(12;16)] and alveolar
rhabdomyosarcoma [t(2;13)].
The diagnosis of PEComa was suggested in the bi
opsies obtained at endoscopy. Because of the rarity of
this tumor and the missing expression of smooth muscle
markers usually found in PEComas, the tissue was sent
to a reference pathologist (Fletcher CDM, Boston, MA,
United States) who confirmed the diagnosis of PEComa.
From the surgical material, a tumor area with brown cy
toplasmic pigment (with negativity in the Prussion blue
and PAS stains) was selected for electron microscopy; in
this sample typical melanosomes could be demonstrated.
The tumor material obtained at the resection of liver
metastases did not differ histologically from that of the
primary tumor. However, following chemotherapy with
doxorubicin/ifosfamide, there was a tremendous increase
in nuclear pleomorphism with many extremely large hy
perchromatic bizarre tumor nuclei, many tumor cells with
nuclear fragmentation and micronuclei, and a decrease
in the amount of mitotic figures. These morphologic
alterations resemble regressive tumor changes following
chemotherapy. However, the area of necrotic tumor cells
was 20% at this time point, i.e. most of the tumor con
tained still viable cells.

DISCUSSION
This report of malignant PEComa has to be seen in
the context of other single case descriptions or small
case series on an extremely rare tumor entity. Predic
tors of prognosis in PEComa have been described in a
clinicopathologic study on 26 cases by Folpe et al[3]: A
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Given the extreme rarity and heterogeneity of PECo
mas, a comparative study with a focus on optimal treat
ment will unlikely be performed. Instead, a PEComa
registry based at a sarcoma center would be a reasonable
option. Well documented clinical courses, histological
features and empirical therapies could thus be accumu
lated and best practice procedures deduced.
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INTRODUCTION
Ulceration of the small intestine poses a rather limited
but difficult differential diagnosis. The most common
causes are Crohn’s disease, nonsteroidal anti-inflammatory drug (NSAID) associated enteritis, lymphoma, tuberculous enteritis and (mainly in immunocompromised
patients) cytomegalovirus (CMV) enteritis. Less frequent
etiologies should be kept in mind however. A recently
described differential diagnosis is cryptogenic multifocal
ulcerous stenosing enteritis (CMUSE), which may be difficult to treat.

Abstract
We present the case of a 29-year-old patient with a
history of abdominal pain and vomiting. Based on wireless video capsule findings he was previously diagnosed
with ileal Crohn’s disease at a different institution,
although the clinical and radiological picture was not
typical and the response to corticosteroids was poor.
We performed a single-balloon enteroscopy showing a
short, ulcerous stenosis 50 cm proximal from Bauhin’s
valve. The endoscopic and clinical histopathological
findings were compatible with cryptogenic multifocal ulcerous stenosing enteritis (CMUSE). High dose
corticosteroids were again started, without effect. The
monoclonal tumor necrosis factor-α (TNF-α) antibody
infliximab was added to the medical therapy. After induction therapy, both clinical and endoscopic amelioration was obtained. Larger case studies are needed to
confirm the efficacy of TNF-α inhibition in steroid refractory CMUSE.

CASE REPORT
A 29-year-old male patient presented at our department
in April 2011 for a second opinion. He suffered from
aspecific abdominal complaints since 2003. Initially, a
diagnosis of irritable bowel syndrome was put forth. In
2008, an ileocolonoscopy was performed in a different
institution which showed several small ulcerations in
the terminal ileum in the presence of a normal colon.
Gastroduodenoscopy was normal. A wireless video cap
sule examination was performed showing multiple small
ulcerations in the ileum. A tentative diagnosis of Crohn’s
disease was made. The patient was started on corticosteroids in January 2009 (prednisolone 40 mg/d), azathioprine was associated as a maintenance therapy but not

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography showing the location of a potential short stricture (arrow) in the preterminal ileum with mild pre- and poststenotic dilatation. This stricture was identified only after second reading of the computed tomography images and based upon the enteroscopic findings. A: Transverse plane; B:
Coronal plane; C: Parasagittal plane.

A

B

Figure 2 High definition endoscopic image of a circular ulcerative stenosis in the ileum, 50 cm proximal from the ileocecal valve. After infliximab induction
therapy, the ulceration almost completely disappeared and only a short hyperemic and less pronounced stenosis remained. A: Before infliximab; B: After infliximab.

tolerated due to intractable nausea. The steroids were
slowly tapered over 8 mo, after which the correctness of
the diagnosis of Crohn’s disease was questioned for unspecified reasons and all treatment stopped. The patient
consulted our department for a second opinion.
When we first met this patient in April 2011, diffuse
abdominal cramping pain was still the chief complaint.
The pain was worse postprandially leading to sitophobia. There was frequent vomiting and a 15 kg weight
loss over the past 5 years was noted. Stools tended to be
loose with the occasional presence of bloody slimes, the
frequency was approximately once daily. There was no
fever. His medical history was unremarkable apart from
the presumed inflammatory bowel disease. There was no
familial history of digestive disease. He smoked 20 cigarettes per week and used marihuana on a daily basis for
medicinal purposes. There was no other substance (ab)
use mentioned nor detected upon repeated urine toxicology. The use of NSAIDs was systematically denied.
Blood work showed normal hemoglobin and red blood
cell count and no leucocytosis or C-reactive protein elevation. Antinuclear antibodies and anti-neutrophil cytoplasmic antibodies titers were not elevated.
Since all previous examinations only mentioned small
intestinal involvement, a computed tomography (CT) en-
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terography was performed to guide subsequent endoscopy but failed to show intestinal inflammation or sequelae
of inflammation such as strictures. We subsequently performed a retrograde single-balloon enteroscopy in May
2011 showing the presence of multiple circular but short
ileal ulcerations over a distance of 20 cm, starting at the
ileocaecal valve. Based upon these findings the CT enterography was consequently reviewed with the radiologist. After a careful second reading, a very short segment
in the preterminal ileum was identified which could represent a small intestinal stricture although differentiation
with a segmental contraction could not be made (Figure 1).
Reconsidering the possibility of a mild form of Crohn’s
disease, the patient was again started on corticosteroids
(budesonide tapered over 3 mo).
In November 2011 a repeat enteroscopy was perform
ed, which showed a small ulceration 20 cm proximally
from the ileocaecal valve and a short but circular and stenosing ulceration 30 cm more proximally (Figure 2). The
microscopic examination showed superficial ulceration in
the ileal mucosa, without associated signs of Crohn’s disease in the surrounding, preserved mucosa (Figure 3A).
Based upon the clinical course and the characteristic
endoscopic image, CMUSE was diagnosed. Considering
the lack of endoscopic or clinical response to treatment
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Figure 3 Ileal biopsy before and after infliximab treatment. A: Superficial ulceration of the mucosa (arrow), with an acute inflammatory infiltrate in the lamina propria (HE stained paraffin section, bar: 100 μm); B: Ileal biopsy after treatment with infliximab, showing restoration of the villus architecture and only slight, non-specific
inflammatory changes (bar: 200 μm).

with budesonide so far, the patient was switched to high
dose prednisolone (40 mg daily) in December 2011. After two months, no clinical improvement was noticed,
in contrast, the patient almost completely stopped oral
food intake because of postprandial cramping and was
started on continuous nasogastric tube feeding. In addition, a third enteroscopy confirmed that the endoscopic
image was unaltered. To avoid surgery, the ethical committee of our institution was consulted to consider
our patient for a compassionate use treatment with the
monoclonal tumor necrosis factor-α (TNF-α) antibody
infliximab. A standard induction scheme was started in
March 2012 (intravenous infliximab at a dose of 5 mg/
kg on weeks 0, 2 and 6), followed by maintenance treatment (intravenous infliximab at a dose of 5 mg/kg every
8 wk). After administration of the induction scheme, significant clinical improvement occured with a reduction
in abdominal pain and significant amelioration of sitophobia, leading to cessation of nasogastric tube feeding
and prednisolone treatment. A fourth enteroscopy was
performed, showing disappearance of the ileal circular
ulceration (Figure 2A). A nonsignificant and probably
irreversible stenosis remained. Histological examination
showed only minor, non-specific inflammatory changes
and a restoration of the villus architecture in the ileal biopsies (Figure 3B).
Infliximab treatment is currently still ongoing, clinical
remission is maintained up till 6 mo after starting treatment.

The etiology is unclear but angiography studies suggest
that in at least a subset of patients, CMUSE may involve
vasculitis and even represent a visceral variant of polyarteritis nodosa. It seems likely that CMUSE incorporates
chronic nonspecific ulcers of the small intestine (CNSU),
a disease reported solely in the japanese population[2].
CNSU does not respond to corticosteroid administration,
and can therefore be seen as steroid-refractory CMUSE.
CMUSE patients always report intestinal symptoms
such as abdominal pain, diarrhea and vomiting related
to intestinal (sub)obstruction. In 70% of cases, extraintestinal complaints are mentioned: 50% of patients lose
weight, 20% develop fever and 10% complains of joint
aches. The relatively frequent presence of extraintestinal
signs such as oral aphtae, Raynaud’s phenomenon, sicca
syndrome and pulmonary disease suggests that CMUSE
may be part of a more systemic disorder.
Diagnostic criteria for CMUSE were proposed by
Perlemuter et al[3,4], who published the 2 largest collections
of patients (totaling 28 patients): unexplained small intestinal strictures found in adolescents and in middle-aged
subjects, superficial ulceration restricted to the mucosa
and submucosa, a chronic or relapsing clinical course (even
after surgery), no biological signs of systemic inflammatory reaction and a typically (initially) beneficial effect
produced by steroids. These criteria can be distilled from
the clinical history and (balloon assisted) enteroscopy,
the latter providing the histological material necessary to
confirm the diagnosis. Histopathology shows an inflammatory response and ulcerative damage restricted to the
mucosa and submucosa, different from the transmural
involvement typical from Crohn’s disease. Blood analysis
is needed to detect anemia, to exclude systemic inflammation and may show hypoproteinemia due to proteinloosing enteropathy. Medical imaging has its own role in
diagnosing small intestinal ulceration/stenosis. A simple
contrast follow-through fluoroscopy can dynamically
show the presence of intestinal stenosis, but provides no
specificity. As mesenteric vascular changes only occur in
a subset of patients, performing a diagnostic angiography
will not per se guide the diagnosis nor the therapy, and
should be reserved for selected cases. Our case shows that

DISCUSSION
Small intestinal ulceration is a less frequent cause of abdominal pain. Its differential diagnosis includes lymphoma, Crohn’s disease, tuberculous enteritis, CMV enteritis,
NSAID related enteritis, oral potassium chloride toxicity,
severe celiac disease (ulcerative jejunoileitis), systemic vasculitis and CMUSE. Small intestinal strictures are seen in
chronic NSAID, ischemic enteritis, abdominal irradiation,
Crohn’s disease and CMUSE[1].
CMUSE is an independent entity showing characteristics of inflammatory bowel disease and ischemic enteritis.
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CT enterography may lack the sensitivity to capture the
often short and circular stenoses that are characteristic
for CMUSE, in contrast to the often longer and more
complex strictures seen in Crohn’s disease.
Differential diagnosis was mentioned earlier and sho
uld at least and most importantly include Crohn’s disease
and NSAID-related enteropathy[5].
Current medical therapy consists of corticosteroid
induction and maintenance with slow tapering of daily
dosage, although no randomized clinical trials or guidelines are available to defend this strategy. Corticosteroids may prevent surgical intervention but often lead
to steroid-dependence. Steroid-refractory CMUSE has
recently been reported in one patient[6]. The use of other
immune suppressive medication such as azathioprine or
anti TNF-α inhibition is not reported in current literature. The mainstay of treatment of CMUSE stenosis is
surgery, although recurrence is frequent (symptoms and
strictures recur in 50% of patients). Endoscopic balloon
dilatation can be used as a bridge to surgery, in order to
prevent extensive resections of the small intestine and
the threat of a short bowel syndrome.
Our patient fits the Perlemuter criteria for CMUSE
(although we have no proof that the inflammation does
not extend to the submucosa, as the latter can only be
confirmed on a resection specimen). He evidently was
refractory to steroid treatment, confirming an earlier anecdotal report[6]. To avoid surgical resection and the high
risk of disease recurrence it implies, we opted to treat
our patient with the standard of care treatment in inflammatory bowel disease, i.e., the monoclonal TNF-α antibody infliximab. In a small series of patients, this immunosuppressive drug was able to induce disease remission
for symptomatic enteric Crohn’s strictures[7], providing a
rationale for our treatment trial. Moreover, infliximab has
shown its worth in treating rheumatoid arthritis and several forms of vasculitis (although the data for the latter
are less extensive)[8].
After the infliximab induction regimen, clinical remission was immediately noted. Enteroscopy showed near

complete endoscopic remission as well. To our knowledge, this is the first report to describe the beneficial effect of TNF-α blockade in steroid-refractory CMUSE.
Evidently, larger series are necessary to confirm this observation.
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INTRODUCTION
Benign gastrointestinal polyps composed of mucosa and
submucosa, the latter with a prominent vascular component are relatively unusual non-neoplastic lesions with
uncertain etiopathogenesis. Such polyps have mainly
been studied by Japanese investigators, but are increasingly being recognized by western investigators[1,2]. The
nomenclature pertaining to these polyps has varied. In
the seminal paper on this entity, Matake et al[3] chose
the term “colonic muco-submucosal elongated polyp”.
Most of the reported cases have been located in the large
bowel[4-7], but three polyps with identical endoscopic and
histological features have also been documented in the
small bowel, including the duodenum[8-10].
Irrespective of site, muco-submucosal elongated polyps
display characteristic endoscopic features, with a “wormlike” appearance which are lined by unremarkable mucosa.
Histologic examination confirms the presence of a normal mucosa and reveals a submucosal component with
a variably prominent mixture of blood vessels and lymphatics and absence of significant inflammation. In this
paper we present the clinicopathologic features of three
additional cases of this entity and review the literature on
these characteristic benign gastrointestinal polyps.

Abstract
We present three cases of gastrointestinal muco-submucosal elongated polyps, two located in the duodenum and one in the descending colon. All three cases
had a characteristic, “worm-like” endoscopic appearance and were lined by unremarkable mucosa. The
vascular component was located in the submucosa and
was composed of a mixture of variably dilated blood
vessels (capillaries and veins) and lymphatics. The duodenal polyps displayed lipomatous metaplasia of the
submucosal stroma. The dual vascular phenotype of
the vascular component was confirmed by immunohistochemistry with D2-40 and CD31.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Muco-submucosal elongated polyp; Vascular malformation; Endoscopic ultrasonography; Angioma; Endoscopy

Case 1
A 55 year-old previously healthy female presented with
postprandial abdominal discomfort of 3 mo duration.
There were no signs or symptoms of gastrointestinal
bleeding or malabsorption. Gastroduodenoscopy revealed a 4 cm long, slender, “worm-like” polyp in the second part of the duodenum (Figure 1A). The polyp was

Original sources: Tan CL, Tan SH, So JBY, Petersson F. Mucosubmucosal elongated polyps of the gastrointestinal tract: A case
series and a review of the literature. World J Gastroenterol 2013;
19(11): 1845-1849 Available from: URL: http://www.wjgnet.
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Figure 1 Endoscopic views of the polyps. A: Gastroduodenoscopy revealed a 4 cm long, slender, “worm-like” polyp in the second part of the duodenum; B: Gastroduodenoscopy showed a 2.2 cm long, slender polyp in the duodenum; C: Colonoscopy showed a 1.4 cm long, slender polyp in the descending colon.

removed endoscopically. The patient was well on follow
up at 3 mo.

ponent was identified. No vascular abnormalities were
present in the mucosa. No significant inflammation was
identified.

Case 2
A 70 year-old previously healthy man presented with reflux symptoms of unknown duration. Gastroduodenoscopy showed a 2.2 cm long, slender polyp in the duodenum (Figure 1B). The polyp was removed endoscopically.

Immunohistochemistry
The endothelial cells of both vascular components in the
polyps displayed immunoreactivity for CD31 throughout
the lesion (Figure 3A). D2-40-podoplanin was selectively
expressed by the endothelial cells of the lymphatic component (Figure 3B). In Case 1 and 2, the endothelial cells
of both vascular components displayed patchy cytoplasmic positivity for WT-1 whereas Case 3 was completely
negative (data not shown).

Case 3
A 74 year-old female with a history of hypertension and
iron deficiency anemia secondary to peptic ulcer disease
presented with epigastric pain associated with constipation of 1 mo duration. Colonoscopy showed a 1.4 cm
long, slender polyp in the descending colon (Figure 1C)
and a distal rectal ulcer near the anal verge. The polyp
was removed endoscopically. There was no evidence of
diverticular disease. In addition, gastroduodenoscopy
showed several benign gastric and duodenal ulcers (biopsies from the gastric ulcers showed mild chronic gastritis
with reactive changes and no activity; no Helicobacter
pylori were identified; the rectal biopsy showed features
consistent with a solitary rectal ulcer).
The tissues were fixed in neutral formalin and both
polyps were completely embedded in paraffin. 4 μm thick
sections were cut and stained with hematoxylin and eosin
(HE). An immunohistochemical study with commercially
available antibodies (D2-40-podoplanin, CD31) using
protocols according to the manufacturers’ recommendations were employed in Case 1 and 3. Immunohistochemistry with WT-1 were performed in all three cases.

DISCUSSION
We herein report three cases of muco-submucosal elongated polyps, two in the duodenum and the other one in
descending colon. This characteristic, albeit unusual entity, is not well covered in most standard textbooks in gastrointestinal pathology. Initially described by Japanese investigators, Matake et al[3,11] published two series of these
polyps comprising 19 cases in toto. The polyps ranged
in size from 1.2-16 cm (mean 2.9 cm) and displayed a
characteristic appearance (elongated, slender, drumstick
shaped). Histological examination revealed normal mucosa and a loose to dense submucosal layer containing
a variably prominent vascular component composed of
dilated blood vessels (veins and capillaries) and lymphatics. Subsequently, these polyps have been increasingly
recognized and mostly documented in the large bowel (all
parts) including rectum[1,5,6,12,13]. In all 23 reported polyps
from the large bowel, the size has ranged from 0.7 to 15
cm (mean 2.8 cm).
Two polyps with endoscopic and morphologic features conforming to a muco-submucosal elongated polyp
have also been described in the small bowel[9,10].
In addition, in 2009, Kim et al[8] reported a case of a
5 cm long duodenal polyp with a “wormlike/drumstick”
endoscopic appearance which they labelled as “polypoid
vascular and lymphatic malformation of the duodenum”.
The histologic features as described by the authors and
the provided photomicrographs show, in our opinion, a

Gross findings and histology
All three polyps were thin and elongated corresponding
to the “worm-like” endoscopic appearance (Figure 2A).
All polyps were lined by unremarkable mucosa. The submucosal components contained prominent vasculature
including dilated, variably sized veins and lymphatic vessels running parallel to the long axis of the polyps and
surrounded by loose collagenous stroma (Figure 2B and
C). In addition, there was also focal lipomatous metaplasia in both duodenal polyps. No arterial vascular com-
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Figure 3 Immunohistochemistry. A: Positivity for CD31 in the endothelial
cells of both vascular components; B: Positivity for D2-40/podoplanin selectively expressed by the endothelial cells in the lymphatic vessels.

elongated polyps, PPMFs do not display the “wormlike”,
slender gross appearance with narrow attachment to the
bowel mucosa. In addition, on histological examination,
the mucosal component in PPMFs shows prolapse-type
changes, which reportedly are absent in muco-submucosal elongated polyps, including the three cases presented
herein.
Absence of significant inflammation in muco-submucosal elongated polyps also differentiate this entity from
other mucosal prolapse associated polyps such as inflammatory “cap” polyps, inflammatory cloacogenic polyps
and inflammatory myoglandular polyps[15].
Filiform polyps (a subtype of inflammatory polyps)
characterized by finger like projection covered by normal
colonic mucosa with central core containing vessels and
smooth muscle fibers can also mimic muco-submucosal
elongated polyps. However, these polyps are usually
multiple (“filiform polyposis”) and are associated with inflammatory bowel disease. Of note is that cases without
apparent history of inflammatory bowel disease appear
to exist[16].
An inverted colonic diverticulum is a clinically important differential diagnosis. When these are large in
size, they may resemble a pedunculated polyp and an
endoscopic polypectomy may be performed which is
associated with risk of perforation[17]. A high index of
clinical suspicion is important for these lesions and the
key to its recognition is the endoscopic association with
conventional diverticuli in the segment where the polyp

Figure 2 Histological section (hematoxylin and eosin staining). A: Case
1; B: Case 1 with normal small intestinal mucosal lining; C: Case 3 with normal
large bowel mucosa overlying the submucosa which contains a prominent vascular component.

muco-submucosal elongated polyp.
Our Case 1 and 2 were of duodenal origin, which is
a rare site and thus represents the third and fourth published cases of muco-submucosal elongated polyps of
the small bowel.
A lesion resembling muco-submucosal elongated
polyps has been described by Kelly[14]. In this paper, the
author characterized eight cases of swollen mucosal
folds and broad based, ‘leaf-like’ polyps with mucosal
and submucosal vascular congestion, thrombi, edema,
hemorrhage and hemosiderin deposits in the sigmoid
colon associated with diverticular disease in resection
specimens. In addition to the submucosal component,
these polypoidal lesions showed mucosal prolapse-type
changes. The author adequately labelled these lesions
“polypoid prolapsing mucosal folds in diverticular disease” (PPMF). Interestingly, cases of muco-submucosal
elongated polyps associated with diverticular disease have
also been documented[1,7]. In contrast to muco-submucosal
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is located. A small biopsy from an inverted diverticulum
shows non-specific features including normal to mildly
inflamed mucosa and congested submucosa with variable
degrees of chronic inflammation.
The residual stalk after a previously excised pedunculated adenoma or after autoamputation of any pedunculated polyp may also come into the endoscopic and
histological differential diagnosis. Distinguishing, albeit
non-specific features, are procedure related changes
(granulation tissue and hemosiderin) and obviously, a history of previous polypectomy.
The etiology of muco-submucosal elongated polyps
is unknown. It has been suggested that the gastrointestinal peristaltic movement may serve as mechanical traction for redundant mucosa, thereby making such areas of
mucosa a nidus for polyp formation[3,18]. In line with this,
Alizart et al[1] hypothesized that focal areas with prominent submucosal venous plexus may elevate the mucosa
and serve as the leading point/nidus for the traction and
hence polyp formation. A similar explanation has also
been put forward by Kelly[14] to explain the formation of
PPMFs associated with diverticular disease.
We have immunohistochemically confirmed that the
submucosal vascular component is composed of both
blood vessels and lymphatics. Thus, we suggest that in
addition to the criteria for the diagnosis of muco-submucosal elongated polyp as suggested by Alizart et al[1]: (1)
elongated, cylindrical shape with narrow base; (2) presence of submucosa; (3) absence of marked architectural
disturbance of the overlying mucosa; and (4) absence of
inflammatory infiltrate in both the mucosa and submucosa; the presence of a significant vascular submucosal
component with a dual phenotype could be added to
these criteria.
The endoscopic ultrasonographic features of mucosubmucosal elongated polyps have been reported by
Takahashi et al[12] and Akahoshi et al[13]. The ultrasonographic findings appear characteristic for this entity and
in all lesions, elongated polypoid structures with both
mucosal and submucosal layers were visualized. The “microcystic components” that the authors reported in the
submucosal layer, most likely corresponds to the ectatic
vascular component that is characteristically present in
these lesions. The authors conclude that the distinctive
ultrasonographic features allow for the diagnosis to be
made and hence differentiate muco-submucosal elongated polyps from other submucosal lesions such as leiomyoma, lipoma and lymphangioma[13]. Successful endoscopic
removal of muco-submucosal elongated polyp (as in our
cases) have previously been reported[5,6,9,13].
Recently it has been suggested that endothelial cytoplasmic immunohistochemical expression of WT-1
is helpful in discriminating between cutaneous vascular
neoplasms and vascular malformations. Trindade et al[19]
studied 117 cutaneous vascular neoplasms and 50 vascular malformations and found that all vascular neoplasms
showed diffuse endothelial expression of WT-1 whereas
all vascular malformations except for the arteriovenous
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type were negative. The expression of WT-1 in a random
manner in our first and second case and complete negativity in our third case lend support to the reactive nature
of the vascular components in muco-submucosal elongated polyps. However, it is important to bear in mind
that all the cases in Trindade et al[19] study were of cutaneous origin and the underlying molecular mechanisms
behind the development of cutaneous and intestinal vascular lesions may differ. Further studies are warranted to
clarify this.
In conclusion, we report three cases of gastrointestinal muco-submucosal elongated polyps with prominent
submucosal vascular components. One of these was located in the large bowel and the other two were of duodenal origin. We have determined by immunohistochemistry that the vascular component is a mixture of blood
vessels and lymphatics. The endoscopic ultrasonographic
appearance of these polyps appears to be characteristic
allowing for a high degree of certainty in making this diagnosis by the endoscopists.
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INTRODUCTION
Intramural duodenal hematoma (IDH) following endoscopic retrograde cholangiopancreatography (ERCP) is
very rare. It is usually caused by blunt damage induced by
the endoscope or accessory equipment. The typical clinical symptoms of duodenal hematoma include abdominal
pain and vomiting, which are directly induced by duodenal obstruction. The hematoma may also lead to obstruction of the papilla opening, and pancreatitis and cholestasis may follow. The clinical presentations and imaging
techniques, e.g., ultrasound, upper gastrointestinal endoscopy, magnetic resonance imaging (MRI) or computed
tomography (CT), can confirm the diagnosis. A search of
PubMed revealed that there has been no previous report
on transnasal endoscopic drainage for treatment of duodenal hematoma. Duodenal hematoma is mainly treated
by open surgery drainage and percutaneous transhepatic
cholangial drainage (PTCD) [1,2]. However, both cause
great trauma. In this paper we report our successful experience on minimally invasive management of a massive
IDH following ERCP using intranasal hematoma aspiration combined with needle knife opening under duodenoscopy, which can be done under direct vision, with less
trauma and risk.

Abstract
Intramural duodenal hematoma (IDH) is a rare complication following endoscopic retrograde cholangiopancreatography (ERCP). Blunt damage caused by the
endoscope or an accessory has been suggested as the
main reason for IDH. Surgical treatment of isolated
duodenal hematoma after blunt trauma is traditionally reserved for rare cases of perforation or persistent
symptoms despite conservative management. Typical
clinical symptoms of IDH include abdominal pain and
vomiting. Diagnosis of IDH can be confirmed by imaging techniques, such as magnetic resonance imaging
or computed tomography and upper gastrointestinal
endoscopy. Duodenal hematoma is mainly treated by
drainage, which includes open surgery drainage and
percutaneous transhepatic cholangial drainage, both
causing great trauma. Here we present a case of massive IDH following ERCP, which was successfully managed by minimally invasive management: intranasal hematoma aspiration combined with needle knife opening
under a duodenoscope.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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CASE REPORT

A

A 48-year-old male patient presented with epigastric distention and abdominal pain after removing a stone in the
common bile duct by ERCP. Before ERCP, the patient
had abdominal discomfort, and examination found a
common bile duct stone, with no history of hypertension or coagulation disorders. Laboratory findings before
ERCP were as follows: total/direct bilirubin (Tbil/Dbil):
10.2/4.0 mmol/L; white blood cells (WBC) 4.0 × 109/L,
59.4%; γ-glutamyltransferase (γ-GT): 196 U/L; coagulation function: fibrinogen (Fbg): 1.6 g/L; prothrombin
time (PT): 12.6 s. The patient began to vomit after 1 wk.
A CT scan showed a 59 mm × 53 mm intact cyst near
the head of pancreas in the duodenum (Figure 1A), suspicious of duodenal hematoma. Hepatic function was as
follows: γ-GT: 337 U/L; Tbil/Dbil: 19.2/8.0 mmol/L;
WBC: 5.6 × 109/L, 73.4%; Fbg: 2.7 g/L; PT: 13.9 s; and
blood amylase was normal.
Liver function examination showed a γ-GT of 196
U/L. Emergency duodenoscope inspection revealed a
huge cystic bulging object in the intestinal wall of the
duodenum, obstructing the duodenum (Figure 1B). A
duodenoscope could not pass the obstruction, and the
opening of the duodenal papilla was covered by the hematoma. The diagnosis was confirmed as a duodenum
hematoma after ERCP. We punctured the hematoma
with a needle knife, then inserted a guidewire and catheter (Figure 2) and extracted 100 mL dark red bloody
fluid. The fluid became light red after washing with
1:10 000 epinephrine:saline and metronidazole. When
the tension of hematoma became smaller, it was found
that the hematoma was located at the lateral descending
duodenum, 3 cm from the opening of the main papilla.
There was no blood at the opening of papilla, and normal bile flowed out from the opening. X-ray showed
the bile duct was full of gas. Then we placed a 8.5F per
nasal drainage pipe into the hematoma for continuous
drainage (Figure 2).
The epigastric distention and abdominal pain were
greatly relieved after hematoma drainage, and the patient could ingest semi-fluid without vomiting. Dark red
hydatid fluid (about 20 mL) was continuously extracted
from the hematoma each day for 2-3 d, and the drainage
volume was 5 mL at 5 d after the operation; the patient
developed a low fever (38.2 ℃) on the 2nd day after the
operation. Duodenoscopy examination was performed
again after drainage for 5 d, and it was found that the
hematoma was smaller, but the local mucosa still had
hyperemia and edema (Figure 3A); the duodenoscope
could be easily passed without bleeding and edema at
opening of the papilla. The drainage tube was removed
and the puncture site was closed with hemostatic clips
(Figure 3B). Then we explored the extra-hepatic bile
ducts again with a stone basket and found no stones. We
placed an endoscopic nasobiliary drainage (ENBD) tube
in the common bile duct to avoid puncture site infection caused by bile, and it was pulled out 4 d after ERCP.
Then the patient was discharged from hospital without
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Figure 1 Computed tomography scan and liver function examination of
the patient. A: Computed tomography scan showed a 59 mm × 53 mm intact
cyst near the head of the pancreas in the duodenum; B: Duodenoscopy inspection showing a large cystic bulging object in the intestinal wall of the duodenum,
obstructing the duodenum.

any symptoms. The hematoma had completely disappeared at 1 mo follow-up.

DISCUSSION
A duodenal hematoma is usually caused by trauma, anticoagulant therapy, rupture of a duodenal aneurysm or
biopsy. A duodenal hematoma following ERCP is very
rare[1-4]. Some studies reported that the guidewire was inserted into the liver capsule and caused bleeding beneath
the liver capsule due to rupture of small vessels in the
liver parenchyma. When it is difficult to insert a duodenoscope into the duodenum, the long route of the endoscope and abdominal pressure may cause hematoma in
the peritoneal cavity[5,6].
The position of the duodenum is generally stationary.
When it is compressed, the pylorus will close, and a close
circuit is formed between the pylorus and Treiz ligament. The air pressure in the duodenum will be acutely
increased, causing the rupture of vessels in the intestinal
wall. In some cases, direct damage to the intestinal wall
during the operation will cause the hematoma, and if not
treated in time, it will result in intestine necrosis and perforation.
The diagnosis of IDH is likely if there are symptoms
such as abdominal pain, vomiting and duodenal obstruction after ERCP[6]. Laboratory evaluations are non-specific and usually show only a mild decrease in hemoglobin
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Figure 2 Drainage of the hematoma by the nasal method.

A

B

Figure 3 Duodenoscopy examination. A: Hematoma was greatly decreased in size; B: The puncture area was closed with hemostatic clips.

concentration. Imaging techniques, including gastrointestinal endoscopy, CT and MRI, can be used to confirm the
diagnosis. Gastrointestinal endoscopy can demonstrate
not only duodenal obstruction, but also perforation. CT
and MRI can determine the exact extent of the hematoma and may also indicate perforation[7,8]. Since perforation needs a surgical operation, imaging techniques have
to be performed immediately.
Once IDH is confirmed, conservative management
with fasting, total parenteral nutrition and nasogastric
suction should be given promptly. Traditionally, a duodenal hematoma is mainly treated by open surgery drainage
and PTCD[9], both causing great trauma. The method
used in the present case is minimally invasive and has
less risk. We would like to emphasize the following key
points in our method. First, the opening should be made
at the center of the hematoma with the needle knife
under a duodenoscope, and the head of the drainage
tube should be soft and flexible to avoid damage to the
hematoma wall. Transnasal drainage can be performed
by vacuum aspiration, which allows easy observation of
the drainage volume. Secondly, after opening the hematoma, the catheter is introduced and the contents are
extracted, and then a transnasal guidewire is placed for
drainage. Thirdly, the opening on the hematoma should
be clamped and an ENBD tube should be placed to
drain the bile duct to avoid infection by bile and intestinal juice.
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A duodenal hematoma is a rare complication of ER
CP, and blunt damage by the endoscope and an accessory should be avoided during ERCP. A CT scan shows
specific signs of ERCP-associated duodenal hematoma,
such as a high density mass in the enteric cavity and a narrowed enteric cavity. A duodenal hematoma can be easily
diagnosed by endoscopy. When the hematoma is very big
or causes obstruction of the intestine, a drainage tube
can be used to aspirate the contents of the hematoma.
Transnasal drainage combined with needle knife puncture
under endoscopy has less injury risk and is easy to perform, making it superior to percutaneous drainage. Since
ERCP has become a common approach for the treatment
of biliary and pancreatic diseases, the incidence of IDH
is likely to increase. Our method is worth popularizing in
clinical practice.
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DIGESTIVE SYSTEM DISEASES

Esophageal lichen planus: A case report and review of the
literature
Jennifer A Nielsen, Robert M Law, Keith H Fiman, Cory A Roberts
extensive denudation of the squamous epithelium, scattered intraepithelial lymphocytes, rare eosinophils and
dyskeratotic cells. Direct immunofluorescence showed
rare cytoid bodies and was used to exclude other primary immunobullous disorders. By using clinical, endoscopic, and histologic data, a broad list of differential
diagnoses can be narrowed, and the accurate diagnosis
of ELP can be made, which is essential for proper treatment and subsequent follow-up.
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Core tip: Lichen planus is an idiopathic disorder that
generally affects middle-aged patients with clinical
manifestations in the skin, mucous membranes, genitalia, hair, and nails. It is fairly common as a skin disease,
affecting 0.5% to 2% of the population, the mouth being the most common site of involvement. We present
one such case, diagnosed using clinical, endoscopic,
and histologic data, and distinguished from primary immunobullous disorders by immunofluorescence.

Abstract
Esophageal involvement by lichen planus (ELP), previously thought to be quite rare, is a disease much more
common in women and frequently the initial manifestation of mucocutaneous lichen planus (LP). Considering
that the symptoms of ELP do not present in a predictable manner, ELP is perhaps more under-recognized
than rare. To date, four cases of squamous cell carcinoma in association with ELP have been reported,
suggesting that timely and accurate diagnosis of ELP
is of importance for appropriate follow-up. In this case
report, a 69-year-old female presented with dysphagia
and odynophagia. She reported a history of oral LP but
had no active oral or skin lesions. Endoscopic examination revealed severe strictures and web-like areas in
the esophagus. Histologic examination demonstrated
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INTRODUCTION
Lichen planus (LP) is an idiopathic disorder that generally affects middle-aged patients with clinical manifestations in the skin, mucous membranes, genitalia, hair, and
nails[1]. Proposed etiologies include reaction to medica-
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tion, Hepatitis C or other viral infections, bacteria such as
Helicobacter pylori, or autoimmune processes; however, the
exact etiology and pathogenesis are still unknown[1,2]. It is
fairly common as a skin disease, affecting 0.5% to 2% of
the population[3], the mouth being the most common site
of involvement[1]. Conversely, esophageal involvement by
LP (ELP) has previously been considered quite rare, with
fewer than 50 cases reported in the literature before 2008
and a predilection for women[4]. In 2010 the Mayo Clinic
published a series of 27 cases within a 10-year period,
suggesting that it is perhaps more under-recognized than
rare and often the initial manifestation of mucocutaneous LP[1]. Subsequently, there is often a significant delay
between onset of symptoms, dysphagia being the most
common, and diagnosis[3]. Considering that four cases of
squamous cell carcinoma (SCC) in association with ELP
have been confirmed to date[5-7], the seriousness of this
diagnostic delay should move physicians to take greater
precautions to rule out ELP. We present one such case,
diagnosed using clinical, endoscopic, and histologic data,
and distinguished from primary immunobullous disorders by immunofluorescence.

Figure 1 Endoscopy showing webs.

A

CASE REPORT
A 69-year-old female presented with dysphagia and odynophagia that had been ongoing for years. She reported a
history of oral LP, but had no active oral or skin lesions,
and a previously normal upper gastrointestinal series
X-ray. The patient initially declined endoscopy and took
proton-pump inhibitors without benefit. Later endoscopic examination revealed severe strictures and rings
throughout the length of the esophagus with web-like
areas; however, the gastroesophageal junction was spared
and appeared essentially normal. The mucosa showed
severe, diffuse sloughing with passage of the endoscope
(Figure 1). Esophageal biopsy was obtained for routine histology and submitted in 10% buffered formalin.
Esophageal dilation was not performed.
Histologically, the esophageal tissue demonstrated
extensive denudation of the surface epithelium. The mucosa was detached from the subepithelial tissue in several
areas without preservation of the basal layer (Figure 2A).
Where attached, the squamous (esophageal) epithelium
was somewhat atrophic with diffuse spongiotic change,
scattered intraepithelial lymphocytes, rare eosinophils,
and dyskeratotic cells (Civatte bodies) (Figure 2B, black
circle). The subepithelial tissue showed edema and a diffuse lichenoid infiltrate including lymphocytes, eosinophils, and occasional mast cells (Figure 2C). There was
no evidence of Candida by virtue of a negative alcian
blue/periodic acid-Schiff stain. The absence of significant intraepithelial acute inflammation and/or viral cytopathic effect in conjunction with the lichenoid infiltrate
and Civatte bodies excluded a viral infection. However,
while a definitive diagnosis of LP could not be made on
routine histology alone, it was suggested. The patient was
promptly re-biopsied a month later from the middle and
upper esophagus. The biopsies were submitted in Zeus
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Figure 2 Histologically, the esophageal tissue demonstrated extensive
denudation of the surface epithelium. A: Subepithelial separation, HE stain,
× 100; B: Civatte bodies (black circle), HE stain, × 400; C: Subepithelial edema
and inflammation, HE stain, × 400.

transport media for immunofluorescence.
Direct immunofluorescence revealed fibrillar deposi-
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consideration, as less than half of those with mucosal
LP will exhibit concomitant skin lesions[2,10]. Additionally,
easy peeling of the esophageal mucosa with minimal contact and formation of “tissue paper-like membranes” is a
frequently observed characteristic[11]. Suspecting a more
common culprit such as gastroesophageal reflux disease
(GERD), endoscopists oftentimes focus on the lower
esophagus and could potentially miss proximal lesions
caused by ELP[3]. In general, GERD can be distinguished
from ELP by the sparing of the gastroesophageal junction in ELP[3]. In a study using magnification chromoendoscopy on 24 consenting patients with cutaneous
and/or oral LP, the University Medical Center Utrecht
(Netherlands) found that 5 (21%) had ELP, 5 (21%) had
GERD, and 7 (29%) had both, with no differences in
symptoms amongst the groups[10]. Early diagnosis may be
improved by new diagnostic modalities such as chromoendoscopy or magnification endoscopy[2].
The final diagnosis can be reached by combining the
historic, endoscopic, and histologic data; whereas the
routine light microscopy, while unusual, is not pathognomonic for ELP. The most indicative characteristics
of ELP are a lymphohistiocytic interface inflammatory
infiltrate and dyskeratotic cells (Civatte bodies)[10]. Other
common disorders that affect both esophagus and skin
are bullous disorders, such as pemphigus vulgaris, paraneoplastic pemphigus, epidermolysis bullosa aquistia, mucous membrane pemphigoid, bullous pemphigoid, and
Hailey-Hailey disease[3]. The lack of specific immunofluorescent staining in conjunction with the subepithelial
as opposed to suprabasal separation and history of oral
LP clearly excluded the bullous disorders in this case[3,11].
While pityriasis lichenoides chronica (PLC) shows similar
histology in cutaneous biopsies, there are no published
reports of PLC occurring on mucosal surfaces such as
the esophagus[12]. Even more importantly, the patient had
no cutaneous lesions or history to support this diagnosis.
A viral cause was excluded due to the lack of erosion/ulceration, viral cytopathic effect, and acute inflammation.
Further, Civatte bodies are not typically seen in viral infections. More remote possibilities, such as graft-versushost disease (GVHD) and toxin-associated damage, are
characterized by apoptosis, which is absent in this case.
Furthermore, Civatte bodies, while characteristic of ELP,
are not seen in GVHD or toxic-injury, such as caused
by the drug mycophenolate which essentially mimics
GVHD. Finally, historical data showing a lack of transplant history or mycophenolate use serves to remove
GVHD and/or mycophenolate from a diagnostic consideration here[12]. By taking into consideration the various diagnostic methods and suggestions, other possible
diagnoses can be ruled out, and the diagnostic delay of
ELP can be decreased, which is essential for appropriate
treatment and clinical follow-up, potentially preventing
more serious sequelae, including SCC[2].

Figure 3 Immunofluorescence, fibrinogen.

tion of fibrinogen along the basement membrane zone
(Figure 3), characteristic of but not specific for LP. IgG,
IgA, IgM, and C3 showed rare cytoid bodies in the same
areas without any evidence of a primary immunobullous disorder such as pemphigus or pemphigoid. The
basic histomorphology in conjunction with the clinical
history of oral lichen planus and the negative immunofluorescence excluded immunobullous disorders, such as
esophageal pemphigus vulgaris.

DISCUSSION
First described by Al-Shihabi et al[8] and Lefer[9] simultaneously but separately, over 80 cases of ELP have been
reported in both English and foreign-language literature
to date, only 8 of which are male[3]. Multiple retrospective
studies have shown that ELP is under-recognized[1,3,10],
since the esophageal symptoms can present before, concurrently, or develop after the diagnosis of extra-ELP[1,3].
In his review of 79 patients that developed ELP, Fox
noted that 14 patients developed ELP as the first and
only manifestation of LP. Oral LP has been long known
to predispose 2%-3% of cases to the development of
oral SCC[10]; however, with documentation of 4 cases of
ELP progressing to esophageal SCC, early diagnosis and
accurate therapy for ELP patients has become a more
serious issue[2]. One of these esophageal SCC cases was
reported in a series of 8 patients, the mean delay between
symptom onset and diagnosis of which was 27 mo[6]. Additionally, Katzka et al[1] found in his review of 27 patients
with ELP that this delay in diagnosis not only resulted in
increased length of time with symptoms (range: 0.33-30
years, mean: 4.72 years) but also increased the number of
failed treatments before diagnosis (range: 0-15, mean: 2.5),
including prior dilatations, medications such as protonpump inhibitors, and fundoplication.
Because the symptoms of ELP are not distinctive,
many clinicians recommend physicians maintain a low
threshold for performing endoscopies to rule out ELP in
patients experiencing dysphagia with a history of mucocutaneous LP[3,10]. Esophageal sloughing and refractory
strictures in a middle-aged or older female even in the
absence of extra-ELP should raise ELP as a diagnostic
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Liver failure in an obese middle-aged woman after
biliointestinal bypass
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no liver side effects reported in the literature. We report the case of a young obese woman who developed
liver failure 8 mo after BIB. She had a rapid weight loss
(70 kg) with a reduction in body mass index of 41%
from January to September 2012. Because of a severe
hepatic decompensation, she was referred to a transplantation centre. We strongly believe that the most
important pathogenetic mechanism involved in the
development of liver injury is the rapid weight loss that
produced a significant fatty liver infiltration.

Dolores Sgambato, Gaetano Cotticelli, Ilario de Sio, Annalisa
Funaro, Anna Del Prete, Chiara de Sio, Lorenzo Romano,
Alessandro Federico, Antonietta Gravina, Agnese Miranda,
Carmelina Loguercio, Marco Romano, Department of Clinical
and Experimental Medicine “Magrassi-Lanzara”, Gastroenterology Unit, Second University of Naples, 80131 Naples, Italy
Author contributions: Cotticelli G and de Sio I made substantial contributions to the conception and design of the study; Funaro A, Sgambato D, Del Prete A, de Sio C and Romano L were
involved in the acquisition, analysis and interpretation of data;
Federico A, Gravina A and Miranda A were involved in drafting
the manuscript and critically revising it for important intellectual
content; Loguercio C and Romano M approved the final version
for publication.
Correspondence to: Marco Romano, MD, Department of
Clinical and Experimental Medicine “Magrassi-Lanzara”, Gastroenterology Unit, Second University of Naples, Via Pansini 5,
80131 Naples, Italy. marco.romano@unina2.it
Telephone: +39-81-5666718 Fax: +39-81-5666736
Received: January 11, 2013 Revised: March 26, 2013
Accepted: March 28, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Bariatric surgery; Biliointestinal bypass;
Liver failure; Non-alcoholic fatty liver disease; Obesity;
Rapid weight loss
Core tip: Biliointestinal bypass (BIB) is considered an
effective procedure among recently introduced bariatric
surgery techniques. Liver failure has been described after jejunoileal bypass, biliopancreatic diversion and gastric bypass; however, no case of liver injury has been
reported after BIB in the literature, to our knowledge.
We present a case of liver failure that developed 8 mo
after biliointestinal derivation in a young obese patient,
who subsequently required a liver transplantation.

Abstract
Obesity is considered an emerging epidemic that is
often associated with non-alcoholic fatty liver disease.
Among the therapeutic options for morbid obesity,
bariatric surgery plays an important role when conventional therapies fail. The effects of bariatric surgery on
liver function and morphology are controversial in the
literature. Liver failure has been reported after jejunoileal bypass (JIB), biliopancreatic diversion and gastric bypass. Biliointestinal bypass (BIB) is considered an
effective procedure among recently introduced bariatric
surgery techniques. It is a clinically safe, purely malabsorptive operation in which the blind intestinal loop of
the JIB is anastomosed to the gallbladder, allowing a
portion of bile to transit into excluded intestinal tract.
BIB is the only procedure, to our knowledge, to have
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INTRODUCTION
Currently, obesity is considered an emerging epidemic,
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often associated with non-alcoholic fatty liver disease
(NAFLD)[1]. A wide spectrum of conditions ranging
from fatty liver to non-alcoholic steatohepatitis (NASH)
is included in NAFLD. Conventional therapies often
do not induce significant, life-changing weight loss, so
alternative surgical approaches have been developed for
the treatment of morbid obesity. New therapeutic surgical procedures include restrictive bowel surgery, aimed
at reducing oral intake by limiting gastric volume, and
surgery that promotes malabsorption, such as the FobiCappella gastric bypass (GB) and the Scopinaro biliopancreatic diversion (BPD) operations and biliointestinal
bypass (BIB). There are also mixed procedures that apply
both techniques simultaneously, such as sleeve gastrectomy with duodenal switch. A laparoscopic approach has
been described in the literature for the surgical treatment
of morbid obesity, and this approach has been associated with a reduction in surgical site infection rate by
70%-80%, compared with open surgery, across general
abdominal surgical procedures[2]. The jejunoileal bypass
(JIB) was abandoned in the 1980s due to a high rate of
early and late liver complications, ranging from acute
hepatic failure to cirrhosis[3]. Among recently introduced
bariatric surgeries, BIB is the only procedure in which
no liver side effects have been described in the literature.
This procedure is a clinically safe, purely malabsorptive
operation in which the blind intestinal loop of the JIB
is anastomosed to the gallbladder, allowing a portion of
bile to transit into excluded intestinal tract. The cholecystojejunal anastomosis eliminates stasis in the bypassed
bowel and reduces the amount of bile salts malabsorbed
compared with the JIB. We report the case of a young
obese woman who developed liver failure 8 mo after BIB.
Due to severe hepatic decompensation, she was referred
to a transplantation centre.

in BMI of 41% from January to September 2012. During
this period, she had only diarrhoea, a well-known side effect of bariatric malabsorptive operations. In September
2012, she presented with jaundice and severe asthenia and
was admitted to the surgery unit where she had received
the previous operation. Upon admission, a physical examination revealed jaundice, pale mucosae and splenomegaly.
The laboratory data revealed: anaemia [hemoglobin (Hb)
72 g/L, normal values 126-160 g/L; red blood cell (RBC)
2.23 × 106/mm3, normal values 4.20-5.40 × 106/mm3;
mean corpuscular volume (MCV) 102 fL, normal values
81.0-99.0 fL], a low platelet (PLT) count (54 000/μL,
normal values 13 000-400 000/μL), clotting alterations
[international normalized ratio (INR) 1.90, normal values
0.8-1.2], hyperbilirubinemia (total bilirubin 0.14 g/L, normal values < 0.01 g/L, with a direct bilirubin of 0.06 g/L,
normal values < 0.002 g/L), hypoalbuminemia (31 g/L,
normal value 35-55 g/L), hepatocytolysis [aspartate aminotransferase (AST) 135 U/L, normal values 5-32 U/L;
alanine aminotransferase (ALT) 150 U/L, normal values
5-33 U/L], a low cholinesterase value (3220 U/L, normal
values 5320-12 920 U/L), and negative for markers of
viral hepatitis. D-Dimer, antithrombin Ⅲ and fibrinogen
values excluded a disseminated intravascular coagulation.
Hemocultures for aerobic and anaerobic pathogens were
repeatedly negative. Therefore, due to the severe anaemia, a blood transfusion was performed. Abdominal US
showed: hepatomegaly with a bright liver pattern (mild
steatosis), 20 mm portal vein diameter, and splenomegaly
(lateral diameter 20 cm). Abdominal computed tomography confirmed the US findings. Endoscopic exams (esophagogastroduodenoscopy and colonoscopy) produced
negative results. The patient also underwent a bone
marrow biopsy that revealed non-specific low dysplasia.
Clinical, laboratory and imaging data might have suggested that the patient had Banti Syndrome (i.e., congestive splenomegaly with hypersplenism secondary to liver
cirrhosis, portal or spleen venous thrombosis). Doppler
ultrasonography (USG) of the portal system might have
helped in the diagnosis. There are several studies demonstrating that changes in the hepatic artery resistance index, phasicity of right hepatic vein blood flow, or velocity
of portal vein blood flow are inversely related to the degree of fatty infiltration of the liver. However, Doppler
USG was not performed. As an alternative, transient or
dynamic elastography might have helped in detecting hepatic fibrosis, but this procedure was also not performed.
Thirty days after the admission to the surgery division,
she was moved to our hepatology unit. Upon admission,
a physical examination, similar to the one performed at
the surgery division, was performed. The laboratory data
were as follows: white blood cell (WBC) 6.03 × 103/mm3
(normal values 4.20-10.80 × 103/mm3), Hb 96 g/L, RBC
3.08 × 106/mm3, MCV 95 fL, PLT 75 000/μL, INR 1.89,
total bilirubin 0.07 g/L with a direct bilirubin of 0.03 g/L,
albumin 37 g/L, AST 31 U/L, ALT 45 U/L, cholinesterase 3018 U/L, alkaline phosphatase (ALP) 61 U/L (normal values 35-108 U/L), γ-glutamyltransferase (GGT)

CASE REPORT
A 42-year-old woman was admitted to our hepatology
unit for jaundice, asthenia and diarrhoea. She underwent
BIB for severe obesity: body mass index (BMI) 54 in
January 2012. Abdominal ultrasound (US) performed
before the surgery revealed a bright liver pattern (slight
NAFLD), and no evidence of liver cytolysis or abnormal functional tests were detected. Serum markers for
hepatitis B virus, hepatitis C virus and other causes of
liver damage (AMA, ANA, ASMA, anti-LKM1, α1-AT,
copper, ceruloplasmin, iron and transferrin) were negative. No alcohol abuse was reported. Her lipid profile was
characterised by high levels of total cholesterol (2.45 g/L,
normal values 0.60-2.00 g/L) and triglycerides (2.00 g/L,
normal values 0.20-1.75 g/L). No paracetamol or other
drug consumption was detected. She was not under total
parenteral nutrition. A liver biopsy was not performed
during the surgical procedure. After the operation, the
patient underwent periodic nutritional controls, and the
intake of vitamins and proteins was recommended. She
experienced a rapid weight loss (70 kg) with a reduction
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Table 1 Laboratory data
1

Date
September 27
October 24
November 06
November 20

WBC
3
(/mm )

RBC
3
(/mm )

Hb
(g/L)

PLT
(/µL)

INR

Total bilirubin
(g/L)

Albumin
(g/L)

ALP
(U/L)

GGT
(U/L)

5.30
3.60
6.30
3.24

2.23
2.64
3.08
3.04

72
822
962
942

54
42
75
63

1.90
2.06
1.89
2.13

0.14
0.07
0.07
0.06

31
36
37
29

56
62
61
52

22
30
28
18

1

The differential was normal; 2The patient received blood transfusions. RBC: Red blood cell; WBC: White blood cell; Hb: Hemoglobin; PLT: Platelet; INR:
International normalized ratio; ALP: Alkaline phosphatase; GGT: γ-glutamyltransferase.

According to Dixon et al[5] who examined the effects of
weight loss on NAFLD in 36 selected obese patients,
steatosis, lobular inflammation, centrolobular fibrosis
and ballooning degeneration improved significantly after
bariatric surgery. Moreover, a significant reduction in the
prevalence of metabolic syndrome (from 70% to 40%)
and a marked improvement in liver steatosis, inflammation and fibrosis after GB were described by Mattar et al[6].
Concerning the effects of bariatric surgery on cardiometabolic risk factors and weight loss, BIB seems to produce,
for a longer period, marked improvements in HOMA I,
Tot-C/HDL-C ratio and body composition compared to
restrictive bariatric surgery procedures[7]. However, several
authors highlight the occurrence of hepatic complications after bariatric surgery. In particular, the risk of liver
decompensation or cirrhosis is one of the reasons JIB
has been abandoned. Piringer et al[8] described the case of
an obese woman who developed severe NAFLD 23 years
after JIB. A multicentre Belgian survey reported that 10
patients were listed for liver transplantation due to severe
hepatocellular failure after bariatric surgery. Nine of the
patients had undergone a Scopinaro operation, and one
had a JIB; the hepatic failure was observed after a median
time of 5 years following surgery[9].
Several cases of early hepatic failure after bariatric
surgery are described in the literature. D’Albuquerque et al[4]
studied three patients, 20 to 38 years old, with no history
suggestive of liver failure, who developed liver decompensation for which transplantation was considered, 7 to
24 mo after GB or BPD. Castillo et al[10] reported a case
of morbid obesity in a patient who developed subacute
hepatitis resulting in hepatic failure 1 year after BPD. A
patient, who developed steatohepatitis and, subsequently,
died of fatal hepatic failure after BPD, has been described by Grimm et al[11]. More recently, Sagredo et al[12]
described a 28-year-old obese woman who developed
acute liver failure 11 mo after gastroplasty with intestinal
resection and a gastro-jejunal anastomosis. A liver biopsy
performed after the surgery revealed severe steatohepatitis and fibrosis.
No cases of liver decompensation after BIB have been
described in the literature, to our knowledge. We report
the case of a young obese woman who developed liver
failure 8 mo after BIB. We hypothesise that multiple factors might have contributed to liver damage after bariatric
surgery, such as hormonal, autoimmune and/or inflammatory factors. First, the non use of the intestinal loop

28 U/L (normal values 5-36 U/L), total cholesterol 0.71 g/L
[high density lipoprotein (HDL) 0.37 g/L, normal values >
0.45 g/L; low density lipoprotein (LDL) 0.21 g/L, normal
values < 1.29 g/L] and triglycerides 0.49 g/L. Arterial
blood gas analysis showed mixed metabolic and respiratory acid-base disturbances (pH 7.478, pCO2 33.0 mmHg,
pO2 72.2 mmHg, HCO3- 25.4 mmol/L, Na+ 136.6 mmol/L,
K+ 1.83 mmol/L, Cl- 107 mmol/L).
She underwent abdominal US at our USG section,
which confirmed the bright liver pattern, with posterior
acoustic attenuation and poor visualisation of vascular
structures (mild-high steatosis) with splenomegaly (lateral diameter 24 cm) and a dilated spleno-portal axis.
Because cirrhosis has been described in these patients,
a liver biopsy might have been important for diagnosis.
However, we neither performed a percutaneous liver biopsy due to the severe coagulative injury nor performed
a transjugular liver biopsy even though this procedure has
been reported to be potentially well tolerated in this setting. During hospitalisation, liver function worsened, and
7 d after admission, the laboratory data were as follows:
WBC 3.24 × 103/mm3, Hb 94 g/L, RBC 3.04 × 106/
mm3, MCV 96.2 fL, PLT 63 000/μL, INR 2.13, albumin
29 g/L, cholinesterase 2052 U/L, bilirubin 0.15 g/L, ALP
52 U/L, GGT 18 U/L, total cholesterol 0.55 g/L (HDL
0.32 g/L, LDL 0.14 g/L), and triglycerides 0.49 g/L.
Changes in the laboratory data are presented in Table 1.
Due to the rapid liver decompensation, we sent the patient to a transplantation unit. She underwent orthotopic
liver transplantation with a reversal of the bariatric surgery. Her subsequent condition was characterised by a
satisfactory clinical improvement. Unfortunately, we have
no data concerning hepatic histological findings.

DISCUSSION
The prevalence of obesity has increased dramatically over
the last decades with NASH becoming more frequent.
Among therapeutic options for morbid obesity, bariatric
surgery plays an important role when conventional therapies fail. The effects of bariatric surgery on liver function
are controversial in the literature. Moreover, the progression and/or regression of hepatic steatosis after bariatric
surgery is poorly understood[4].
Several trials suggest that bariatric surgery improves
liver morphology in patients with pre-existing histological liver alterations such as steatosis or steatohepatitis.
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may lead to bacterial overgrowth with the production of
toxic polymers and inflammatory cytokines. The excluded
mucosal barrier can be damaged and these molecules may
be absorbed into the portal venous system, facilitating
hepatic injury. However, bacterial overgrowth is observed
less in BIB than in other surgical bariatric procedures
because of the transit of bile salts into the excluded intestinal loop. Nyhlin et al[13] observed that patients with
BIB had a significantly lower elimination time of bile acid
than those with JIB. Moreover, the authors suggest that
BIB surgery to treat obesity seems to be advantageous
over JIB in reducing the postoperative loss of bile acid
and choleretic diarrhoea, without influencing weight loss.
Secondly, when a long jejunoileal loop is excluded by intestinal transit, several nutritional supplements are not absorbed, and this condition has a negative impact on liver
function. Moreover, because of the rapid weight loss that
occasionally follows bariatric surgery, a surplus of fatty
acids reaches the liver, exceeding the liver’s ability to metabolise them. Thus, we also hypothesise that liver failure
after bariatric surgery may be the consequence of an acute
or subacute fatty liver infiltration.
In the case we described, the actual liver damage
mechanism is not clear because a liver biopsy was not
performed due to the severe coagulative injury. However,
while all of the mechanisms described above may have
played a role in the development of hepatic decompensation, the rapid weight loss could represent the most important pathogenetic mechanism in our case. In fact, the
BMI was 54 kg/m2 before the surgery and 34 kg/m2 8 mo
after, and our patient lost approximately 70 kg during the
same period.
In conclusion, we suggest strict monitoring of liver
function in the management of obese patients before and
after bariatric surgery, including adequate supplementation with specific nutrients to prevent rapid weight loss
and consequent liver injury.
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Core tip: The significance of bleeding from a portal
venous origin following blunt hepatic trauma in the setting of portal hypertension, the potential role of indirect
carbon dioxide venogram in identifying massive portal
hemorrhage, and the use of a multiphase computed
tomography of the liver in a trauma case with suspected internal bleeding and known portal hypertension are discussed. These cases illustrate attempted
endovascular treatment of portal vein injury utilizing
a transjugular intrahepatic portosystemic shunt in one
scenario and transmesocaval shunt coiling of a jejunal
varix in the other. Further research is needed to elucidate outcomes of portal interventions in the setting of
coexisting portal hypertension and hemorrhage.
Original sources: Sundarakumar DK, Smith CM, Lopera JE,
Kogut M, Suri R. Endovascular interventions for traumatic portal
venous hemorrhage complicated by portal hypertension. World J
Radiol 2013; 5(10): 381-385 Available from: URL: http://www.
wjgnet.com/1949-8470/full/v5/i10/381.htm DOI: http://dx.doi.
org/10.4329/wjr.v5.i10.381

Abstract
Life-threatening hemorrhage rarely occurs from the
portal vein following blunt hepatic trauma. Traditionally,
severe portal bleeding in this setting has been controlled by surgical techniques such as packing, ligation,
and venorrhaphy. The presence of portal hypertension
could potentially increase the amount of hemorrhage in
the setting of blunt portal vein trauma making it more
difficult to control. This case series describes the use
of indirect carbon dioxide portography to identify portal
hemorrhage. Furthermore, these cases illustrate attempted endovascular treatment utilizing a transjugular
intrahepatic portosystemic shunt in one scenario and
transmesocaval shunt coiling of a jejunal varix in the
other.

INTRODUCTION
The hepatic arterial system is a common source of massive hemorrhage from blunt liver trauma[1]. However,
significant bleeding from the portal venous vasculature
is rare, with a reported incidence of 0.08%-0.10%[2]. The
low pressure typically present in the portal system likely
accounts for this difference. Portal venous injuries are
generally associated with severe injuries affecting adjacent
organs that often require surgical treatment. As a result,
the mortality associated with portal venous injury following blunt trauma remains dismal, reportedly as high
as 57%[2-4]. Intrahepatic portal venous bleeding is surgically controlled by the tamponade effect of peri-hepatic
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A

B

C

Figure 1 Case 1: Intra-hepatic portal venous injury. A: Wedged carbon dioxide venogram of the right hepatic vein shows main portal vein (arrow) and brisk active
extravasation from the right branch of the portal vein (curved arrow) into the peritoneum (white arrow); B: Portal venogram from the marked pigtail using iodinated
contrast confirms the active extravasation into the peritoneum (white arrow); C: Portal venogram obtained after successful deployment of 10 mm x 8 cm length Viatorr
stent (white arrow) shows the patent shunt with a minimal residual extravasation (arrow) from the previously noted site of bleeding.

embolized using 100-300 micron Embospheres (Merit
Medical Systems, Utah) in order to control a possible
tumor related hemorrhage. Hemodynamic instability
persisted despite arterial embolization, packing, and resuscitation. The portal venous system was subsequently
evaluated for source of hemorrhage.
With the catheter in the right hepatic vein, a wedged
carbon dioxide venogram demonstrated brisk extravasation of contrast from a branch of the right portal vein
(Figure 1A). The right hepatic vein wedged pressure recordings revealed a portosystemic gradient of 50 mmHg
(Free = 5 mmHg, wedged = 55 mmHg). Transhepatic
access was obtained to the right portal vein. Direct portal
venous pressure measurement and portogram confirmed
the high portal venous pressure and brisk extravasation
of contrast arising from the right branch of portal vein
(Figure 1B). A 10 mm × 8 cm Viatorr endoprosthesis
(WL Gore associates) was successfully placed across the
hepatic tract and the stent was dilated to 10 mm. Following deployment of the stent, the porto-systemic gradient reduced to 0 mmHg. Post-TIPS portal venogram
showed drastic reduction in the contrast extravasation
from the portal vein (Figure 1C). Unfortunately, during
the procedure, the patient’s hemodynamic status further
deteriorated, and he developed profound hypotension.
The patient was transferred to the ICU for further cardiovascular resuscitation. Both surgical re-exploration
and the possibility of portal vein embolization were
contemplated. However, the patient expired three hours
after the interventional radiology procedure secondary
to refractory shock and acidosis.

packing. In instances of pre-existing portal hypertension,
injury to the portal vein and its tributaries can result in
massive hemorrhage and shock. Although transjugular
portosystemic shunt (TIPS) can effectively control variceal bleeding secondary to portal hypertension[5], its role in
controlling bleeding secondary to blunt trauma remains
unclear. These case reports describe two unusual cases of
massive hemorrhage from a portal venous source in the
setting of portal hypertension and illustrate techniques
for diagnosis and potential management.

CASE REPORT
Case 1
A 58-year-old man with hepatitis C cirrhosis suffered
severe blunt abdominal trauma in a motor vehicle collision. Limited history, which was later available from the
family member suggested chronic liver disease due to
Hepatitis C for 3 years without known history of gastrointestinal bleeding or hepatic encephalopathy. No prior
medical records or images were available for review.
He presented with circulatory shock due to massive
intraperitoneal hemorrhage. After initial resuscitation,
an emergent exploratory laparotomy was performed to
control the intra-abdominal bleeding. Operative findings
included multiple right hepatic lobe lacerations as well as
a 5 cm hepatic mass, presumptively hepatocellular carcinoma. Massive mesenteric congestion due to portal hypertension was seen, and identification of the source of
hemorrhage proved difficult. A clamp was placed across
the hepatoduodenal ligament, hepatic artery, and portal
vein (Pringle maneuver) and the peri-hepatic region was
packed. Ongoing hemodynamic instability prompted
emergent angiography. The abdomen was left open to
unclamp the patient during angiography.
Angiography of the celiac axis, proper hepatic artery,
and right hepatic artery did not reveal any active extravasation. However, given the patient’s unstable status and
severe right hepatic lobe injury, the arterial branches
supplying the inferior segments of the right lobe were
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Case 2
A 19-year-old man sustained blunt abdominal trauma in
a motor vehicle collision and presented with massive hematemesis and shock. The patient’s history was pertinent
for a right liver lobe hepatectomy for hepatoblastoma
with the creation of a hepatico-jejunostomy at 1 year
old. At 4 years of age, he developed extra-hepatic portal
hypertension due to the portal vein thrombosis with
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Figure 2 Case 2: Traumatic hemorrhage from
a jejunal varix. A: Contrast enhanced computed tomography axial image shows contrast
extravasation tracking along the outer wall of the
hepatico-jejunostomy loop (arrow); B: Venogram
performed by a trans meso-caval shunt (white
arrow) approach shows large gastric fundal varices (dotted arrow), dilated superior mesenteric
vein (curved arrow). The main portal vein is
obliterated (black arrow); C: Selective venogram
of the hepaticojejunostomy loop branch of the
superior mesenteric vein shows dilatation of this
branch with active extravasation of the contrast
from the hepaticojejunostomy loop (dotted arrow); D: Multiple coils were used to occlude the
branch (arrow).

cavernous transformation of the portal vein; this was
treated with a mesocaval shunt. At 17 years old, stenosis
of the shunt was identified and treated with angioplasty
and stenting; large esophageal varices were also embolized concomitantly.
At the time of the traumatic presentation, contrast
enhanced computed tomography (CT) revealed possible
contrast extravasation from a dilated venous collateral
into the peritoneum (Figure 2A). The patient was sent
for angiography given ongoing hemodynamic instability. Hepatic and superior mesenteric artery angiography
was negative for active extravasation or pseudoaneurysm. Next, the portal circulation was accessed through
the preexisting mesocaval shunt. The pressure gradient
across the mesocaval shunt measured 4 mmHg. A 5
French, 40 cm Ansel sheath (Cook, Bloomington, Ind)
was advanced through the mesocaval shunt. Portal venogram showed a patent mesocaval shunt with severely
dilated gastric varices (Figure 2B). Although no clear
hemorrhage was identified, these varices were successfully embolized using multiple 6-8 mm Nester (Cook,
Bloomington, Ind) coils. Subsequent venogram of a
branch of the superior mesenteric vein revealed large
venous collaterals in the hepaticojejunostomy loop with
active extravasation (Figure 2C). This feeding vein was
also successfully embolized using multiple Nester coils
(Figure 2D). The patient stabilized after embolization.
The remaining post-procedural period was uneventful
and the patient was discharged two weeks later. There
have been no further episodes of bleeding during the 2
year follow-up period.
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DISCUSSION
Extravasation from an hepatic arterial source is more
common, and is effectively managed by arterial embolization. Damage control surgery can be effective at managing hemorrhage in blunt abdominal trauma requiring
laparotomy, allowing time for physiological recovery
from coagulopathy, shock, and hypothermia[6]. But in
cirrhotic patients with blunt abdominal trauma, this
approach may prove insufficient. Portal hypertension,
coagulopathy, varices, and splenomegaly caused by cirrhosis renders spontaneous arrest of bleeding difficult[7].
Significant bleeding from a portal venous origin is rare,
and has a more complex management. In hemodynamically stable patients, primary portal venography, direct reanastomosis, porto-caval anastomosis, interposed grafts,
and intraoperative temporary stenting of the injured segment of the portal vein have been performed to achieve
continuity without causing mesenteric congestion[2,4,8].
These procedures involve prolonged surgical time, with
many deaths resulting from intraoperative exsanguination[9]. Fraga et al[2] report the overall mortality associated
with primary repair of the portal vein at 46.7%. A second approach to prompt control of portal hemorrhage
involves ligation of the portal vein[9]. When used as a
last line resort for controlling the portal hemorrhage, the
survival rate is 13%[10]. Acute portal vein ligation increases the portal pressure which can cause mesenteric congestion, systemic hypotension due to sequestration of
venous return, and occasionally bowel infarction[11]. The
effects of portal ligation in portal hypertensive patients
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were not reported, however, it is reasonable to speculate
that exacerbating the baseline mesenteric congestion in
cirrhotic patients would result in even higher mortality
rates[10].
Not unexpectedly, mortality following hepatic trauma
to the cirrhotic liver correlates with increasing Model for
End Stage liver disease (MELD) score. Lin et al[7] studied
the outcomes in 34 cirrhotic patients with blunt trauma
and concluded that a MELD score of 17 or more correlates with increased post-operative mortality. In the
presented case scenarios, portal hypertension may have
led to, or at least intensified, massive portal vein hemorrhage.Endovascular treatment such as TIPS could thus
potentially provide an alternative or adjunct to surgery
in a portal hypertensive patient with proven portal hemorrhage. Although this approach increases the chances
of liver failure in high MELD score cases, it also has
the potential to avoid operative mortality and morbidity
associated with portal venography, as well as avoiding
the complications of increased mesenteric congestion
caused by portal ligation. The endovascular technique attempted in the first case was based on the extrapolation
of the success of emergent TIPS in controlling medically refractive spontaneous massive upper gastrointestinal hemorrhage due to portal hypertension[12]. However,
reducing portal pressure using TIPS did not completely
stop the extravasation in this patient. If he had been
more stable, the next step may have included selective
transhepatic portal vein embolization. While this move
may have controlled hemorrhage, subsequent liver necrosis and/or fulminant hepatic failure would have been
possible complications.
In the second case, the afferent loop of the hepaticojejunostomy was the source of jejunal variceal bleed.
Ectopic varices in portal hypertension favor forming at
sites of postoperative adhesions[13]. Spontaneous bleeding occurs in only 1%-5% of ectopic varices[14], and this
type of hemorrhage is difficult to diagnose, as well as
treat, by routine upper gastrointestinal endoscopic techniques. TIPS and balloon occlusion assisted retrograde
transvenous obliteration are more effective methods of
treating hemorrhage from ectopic varices[15]. The second
patient responded well to transmesocaval shunt coiling
of the bleeding varix.
In both of the presented case reports, arterial bleeding was ruled out with angiography before proceeding
with portal venous evaluation and intervention. CT was
not performed in the first patient because of hemodynamic instability, and only a single-phase contrast scan
was performed in the second patient. Pre-procedural
triple-phase CT in stable trauma patients with known
portal hypertension and liver injury could help distinguish arterial versus portal hemorrhage. This could save
the time and risks associated with conventional angiography; however, may not be feasible in unstable patients.
On single-phase CT, the standard imaging protocol in
trauma cases, imaging clues of intra-hepatic portal vein
trauma include extension of hepatic laceration through
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the portal vein, abrupt cut off the portal vessels, vessel
wall contour irregularity, and periportal hypodensity[16].
These case reports illustrate the significance of
bleeding from a portal venous origin following blunt
hepatic trauma in the setting of portal hypertension, and
describe some of the challenges associated with diagnosis and treatment. The potential role of indirect carbon
dioxide venogram in identifying massive portal hemorrhage was described. However, if clinically permissible,
a multiphase CT of the liver could be valuable in differentiating arterial from portal venous hemorrhage as well
as planning a potential intervention. Further research
and larger case series are clearly desirable to delineate the
imaging protocols and to elucidate outcomes of portal
interventions in the setting of coexisting portal hypertension and hemorrhage.
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Core tip: We report the case of a patient with a history
of previous cholecystectomy for lithiasis who presented
with a clinical picture suggestive of acute pancreatitis.
Imaging studies revealed the presence of an asymptomatic biloma, which could be mistaken for a pseudocyst. We therefore reviewed the literature, focusing
on the role of ultrasonography, which can reveal some
typical aspects, such as location and imaging features.
We conclude that ultrasound plays a key role in the assessment of a suspected biloma in patients with appropriate history and clinical features and provides valuable diagnostic clues even in the absence of these.

Abstract
A biloma is a rare disease characterized by an abnormal
intra- or extrahepatic bile collection due to a traumatic
or spontaneous rupture of the biliary system. Laboratory findings are nonspecific. The diagnosis is usually
suspected on the basis of a typical history (right upper
quadrant abdominal pain, chills, fever and recent abdominal trauma or surgery) and is confirmed by detection of typical radiologic features. We report the case
of a patient with a history of previous cholecystectomy
for lithiasis who presented with clinical symptoms and
laboratory data suggestive of acute pancreatitis. Imaging studies also revealed the presence of a chronic and
asymptomatic biloma, which could be mistaken for a
pseudocyst. The atypical location and ultrasound findings suggested an alternative diagnosis. We therefore
reviewed the known literature for bilomas, focusing on
the role of ultrasonography, which can reveal some typical aspects, such as location and imaging features. We
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INTRODUCTION
A biloma is a rare disease characterized by an abnormal intra- or extrahepatic bile collection secondary to a
traumatic or spontaneous rupture of the biliary system.
Post-traumatic cases were first reported by Whipple[1],
who described the case of a patient kicked by a horse,
but the term “biloma” was coined by Gould et al[2], who
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treatment of choice[21]. Kyoden et al[22] evaluated the use
of prophylactic abdominal drainage performed in 1269
consecutive cases of elective liver resection in order to
reduce the frequency of the development of subphrenic
fluid collections and bile leakage. Placement of drains
was effective in a significant number of patients undergoing hepatectomy.

described a subject with extrahepatic bile leakage in the
upper right quadrant of the abdomen after trauma from
fighting. In the past, the common bile duct damage after
open cholecystectomy was rated about 0.1%. Nowadays, with the laparoscopic technique, rates range from
0.3%-0.6%[3]. In a retrospective study that identified 18
patients with one or more documented intra-abdominal
bilomas, the most frequent causes were iatrogenic (n =
16), in particular after cholecystectomy, partial hepatectomy and bile-duct catheter drainage; only two were posttraumatic[4]. After laparoscopic cholecystectomy, most
of the lesions occur within 7 d[5]. The majority of minor
bilomas resolve spontaneously without further complications[6]. Occasionally, spontaneous rupture of the biliary
duct is reported, sometimes associated with choledocholithiasis. Other possible causes are cholangiocarcinomas,
acute cholecystitis, tuberculosis, hepatic abscesses or infarctions. Rarely, an association with pancreatic cancer is
described[7,8]. Biloma can complicate sickle cell disease[9,10].
The clinical features consist primarily of pain or abdominal distension, malaise, anorexia, nausea, chills and fever.
If associated with choledocholithiasis, the bilomas may
occur with jaundice, dark urine and acholic stools. Less
frequently they are asymptomatic. Usually the lesions are
diagnosed in an average time of 1-2 wk[11].
Laboratory exams may document the presence of
neutrophilic leucocytosis and increased values of erythrocyte sedimentation rate and C-reactive protein (CRP),
and these may suggest a concomitant cholangitis[7]. Occasionally, abnormal values of aspartate aminotransferase
and alanine aminotransferase may be detected[12]. In the
presence of jaundice, laboratory tests may show signs of
cholestasis (elevation of serum alkaline phosphatase, total
and direct bilirubin) as the result of biliary obstruction by
gallstones or, less frequently, of extrahepatic biliary ductal compression caused by the biloma[13,14].
The diagnosis is suspected on the basis of the clinical history (e.g., recent cholecystectomy or abdominal
trauma), location of the lesion, ultrasound and computed
tomography (CT) appearance and can be confirmed by
magnetic resonance (MR) cholangiopancreatography
and by the features of the material obtained by ultrasonography-guided percutaneous aspiration. The bilomas
must be differentiated from other similar findings, such
as lymphocele, abscesses, hematomas, pseudocysts, liver
cysts and seroma[4]. Gallbladder scintigraphy with technetium-99 may help to differentiate the biloma from
hematomas or liver abscesses. Endoscopic retrograde
cholangiography may provide not only further diagnostic
confirmation but also a therapeutic option, allowing decompression of the bile duct and biliary drainage of the
collection[15-19]. In the case of recurrence or persistence
of the biloma, more invasive treatment strategies may be
considered. In one study, surgical treatment was found
to be associated with a higher complication rate[17]. If the
collection is well confined or if there are small residual
gallstones, surgical access by subcostal laparotomy is appropriate[20,21]. In case of bile leakage arising after hepatectomy, percutaneous transhepatic biliary drainage is the
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CASE REPORT
A 72-year-old woman was admitted to our Hospital for
the persistence, from the day before, of acute and stabbing epigastric pain, not associated with nausea, vomiting,
diarrhea or fever. The patient did not report unusual food
intake or recent travel. She reported a history of ischemic
heart disease, previous multiple pulmonary infarctions
treated with oral anticoagulants, type 2 diabetes mellitus
in good metabolic control, Hashimoto’s thyroiditis and
a past history of cholecystectomy for lithiasis (12 years
before). The physical examination revealed the presence
of evoked pain by deep palpation in the epigastrium and
torpid peristalsis. The remaining examination was normal. Laboratory tests documented fasting hyperglycemia
(> 200 mg/dL), hyperamylasemia (3420 U/L), increased
values of lipase (24667 U/L), CRP (8.3 mg/dL) and leukocytosis (14000/mL) with neutrophilia. Hemoglobin, serum electrolytes, indices of cholestasis, liver enzymes and
cardiac markers were normal. An electrocardiogram, performed in the emergency room, showed signs of previous myocardial infarction. Abdominal X-ray showed poor
distension of the bowel loops in the absence of other
findings. An ultrasound examination of the upper abdomen revealed, in the Ⅳ hepatic segment and in proximity
of the site of previous cholecystectomy, the presence of
a heterogeneous hypo-anechoic rounded lesion, with a
maximum size of 3.89 cm × 3.42 cm and hyperechoic,
calcified walls; it was equipped with numerous hyperechoic debris generating acoustic shadow (Figure 1A). The
lesion did not demonstrate an increase in color Doppler
signal (Figure 1B). The pancreas showed a normal size
with heterogeneous echotexture and blurred margins.
The clinical, laboratory and pancreatic ultrasound findings were suggestive for acute pancreatitis. These data
were confirmed by a contrast-enhanced abdominal CT,
which showed inflammation of the pancreatic tissue and
peritoneal effusion. The focal lesion localized in the Ⅳ
hepatic segment had a hypodense appearance and did
not enhance after intravenous administration of contrast
agent (Figure 2). It was bounded by a wall thickening of a
few mm and showed a thin septum in its lateral portion.
The lesion’s appearance was not specific and was not
supported by the clinical and laboratory findings, which
strongly indicated a diagnosis of acute pancreatitis.
With the establishment of fasting and appropriate
supportive care, the patient became asymptomatic again
with optimal values of pancreatic function. However, the
hepatic lesion persisted despite adequate treatment and
was not due to simple pseudocyst, because of the atypical
location and appearance. At magnetic resonance imaging
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Figure 1 Chronic biloma in a 72-year-old woman: ultrasound findings. A:
Oblique view shows a heterogeneous hypo-anechoic rounded lesion with hyperechoic, calcified walls (arrows), numerous hyperechoic debris generating acustic
shadow (arrow heads) and maximum size of 3.89 cm (caliper 1) × 3.42 cm (caliper
2); B: Color Doppler sonogram shows absence of vascularity inside the lesion (arrows). pv: Portal vein; ivc: Inferior vena cava.
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Biloma was diagnosed. Considering the surgical risk
of the patient and the fact that the lesion was found
many years after cholecystectomy, the surgeon did not
advise intervention. The patient is undergoing follow-up
with ultrasonography every 6 mo to confirm the stability
of the lesion over time.

LL

IV
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Figure 3 Biloma features on magnetic resonance imaging. A: On T2-weighted
images, the biloma appeared as a hyperintense lesion located in the Ⅳ hepatic
segment (arrow); B: Contrast enhanced magnetic resonance cholangiopancreatography shows the biloma as a well-defined, rounded lesion (arrow) arising posteriorly to the confluence of right and left hepatic ducts into the common hepatic
duct (arrowhead) in proximity to the stump of the remnant cystic duct (star). RL:
Right hepatic lobe; LL: Left hepatic lobe; Ⅳ: Fourth hepatic segment; ivc: Inferior
vena cava; ao: Aorta; pv: Portal vein; sc: Spinal column; sp: Spleen; chd: Common hepatic duct; cbd: Common bile duct.
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DISCUSSION
Role of ultrasonography in the assessment of bilomas
Vazquez et al[4] identified 21 bilomas in eighteen patients,
using ultrasound, CT or both. A solitary bile collection
was found in fifteen patients, while two distinct bilomas
were detected in three patients each. Width, depth, and
axial length ranged from 2 cm × 2 cm × 3 cm to 10 cm
× 19 cm × 25 cm, respectively. The maximal transverse
diameter was ≤ 5 cm, between 6 and 10 cm and greater
than 10 cm in four, eight and eight bilomas, respectively.
Sixteen of these were located in the right upper quadrant
of the abdomen, four of which were intrahepatic, six
subhepatic, and six subphrenic. The last five were located
in the left upper quadrant of the abdomen[4]. Therefore,
the right quadrant is more frequently affected[7].
Ultrasound plays a key role in diagnosis of bilomas,
representing the first instance investigation[3,15,23,24], with

Figure 2 Computed tomography shows the biloma as a hypodense lesion
in the Ⅳ hepatic segment, characterized by absence of enhancement after administration of intravenous contrast agent (arrow). RL: Right hepatic
lobe; LL: Left hepatic lobe; Ⅳ: Fourth hepatic segment; k: Kidney; ivc: Inferior
vena cava; ao: Aorta; sc: Spinal column.

(MRI) the lesion appeared intense on T1-weighted images
and hyperintense on T2-weighted images (Figure 3A). In
addition, because of its location in proximity of the site
of the previous cholecystectomy, a contrast-enhanced
MR cholangiopancreatography was performed, which revealed a close proximity between the lesion and the stump
of the remnant cystic duct. The lesion seemed to arise
posteriorly to the confluence of the right and left hepatic
ducts into the common hepatic duct (Figure 3B).
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Other imaging studies
CT can confirm the presence of bilomas, which appear
as well-confined collections with low intraparenchymal
or perihepatic attenuation values[31]. Bilomas are usually
clearly delineated by liver margins, diaphragm, mesenteries and other adjacent structures; however, they have no
identifiable capsule. Occasionally, they may have a thin
rim of 1-2 mm which can be larger in the case of older
biloma; it may be enhanced after administration of intravenous contrast agent[4]. CT cannot show bile duct
injuries[17]. Sometimes the lesions are associated with the
presence of ascitic fluid in the peritoneal cavity[4].
In doubtful cases and/or in the presence of CT contraindications (severe renal insufficiency or iodinated contrast sensitivity), MRI can be a valuable tool to diagnose
and differentiate the biloma from other focal liver lesions,
such as subacute hematoma: the biloma can appear heterogeneously intense on T1-weighted images and homogeneously hyperintense on T2-weighted images, while the
hematoma usually appears hyperintense on both T1- and
T2-weighted MR sequences[32]. Unlike CT, MR cholangiography enhanced with hepatocyte-specific contrast agents
can accurately delineate the anatomy of the biliary system
and its relationship with a suspected biloma. This method
has proved of high diagnostic accuracy in differentiating
biliary from nobiliary lesions[33]. Pecchi et al[34] have recently
found that MR cholangiography can attain sensitivity,
specificity, positive and negative predictive values and
diagnostic accuracy of 93.5%, 94.4%, 96.7%, 89.5% and
93.9%, respectively, in the diagnosis of biliary complications (e.g., bilomas) after orthotopic liver transplantation.
After the administration of gadolinium-ethoxybenzyldiethylenetriamine pentaacetic acid (Gd-EOB-DTPA),
MR cholangiography can reveal an intrahepatic biloma as
a liver fluid accumulation with delayed filling of the contrast agent. Furthermore, by demonstrating the passage of
contrast material, such as mangafodipir trisodium or GdEOB-DTPA, MR cholangiography can clearly outline an
extrahepatic biloma[33,35]. In our case, MR cholangiography
confirmed the presence of bile leakage, suspected on the
basis of ultrasound findings, in the absence of typical history and clinical features.
In an early stage, the gallbladder scintigraphy with
technetium-99 can highlight one or more areas of reduced uptake of the radioactive substance, while in the
late phase, 2 h after administration, it can document an
uptake area. This examination helps to differentiate the
biloma from hematomas or liver abscesses but is currently little used[36].
Endoscopic retrograde cholangiography accurately
diagnoses the cause of postcholecystectomy bile leakage
and biloma formation, at the same time allowing a definitive treatment determining decompression of the bile duct
(through a sphincterotomy or nasobiliary endoprosthesis
placement) and biliary drainage of the collection[15,17-19].
In conclusion, ultrasonography plays a key role in the
assessment of suspected biloma: in patients with a history of recent trauma or hepatobiliary surgery, who present
with right upper quadrant abdominal pain, chills, fever or

the advantage of being a non-invasive and rapidly executable exam. This factor is particularly important in
post-traumatic cases, where a rapid diagnosis is essential
for subsequent therapeutic intervention. Focused assessment with sonography for trauma (FAST) is indicated
for screening hemodynamically stable patients with blunt
abdominal trauma; in low-grade injuries it may disclose
or exclude a potentially unknown pathology, such as bile
leaks, free peritoneal fluid and hematomas with a positive cost-to-benefit ratio and high negative predictive
value[25-27]. In high-grade injuries, ultrasound may be useful in association with CT for definitive interval assessment[26].
This method is able to show the presence of single or
multiple well circumscribed anechoic lesions with prominent distal sonic enhancement[23]. These may contain a
small amount of debris or have few septa but are usually
devoid of capsules. They are sometimes surrounded by
a thin rim which is thicker in the case of longer duration
bilomas. The accuracy of ultrasonographic findings in the
diagnosis of biloma is enhanced by the clinical pre-test
probability, based on a thorough clinical-anamnestic assessment[24]. In the presence of a history of recent trauma
or interventions such as cholecystectomy and hepatectomy, usually associated with clinical features (pain or abdominal distension, jaundice, chills, fever) and laboratory
abnormalities, the ultrasound finding of well-delimited
anechoic lesions in typical locations (sub- or intrahepatic
or subphrenic) may suggest the presence of biloma. In
this context, ultrasonography-guided percutaneous aspiration can attain a significant diagnostic value; a high
aspirated fluid/serum bilirubin ratio is strongly suggestive
of bile leakage and can confirm the diagnosis[27]. It may
also be useful as a therapeutic option but is associated
with discomfort and infection, whereas surgery, which
is usually limited to refractory cases, has high morbidity and mortality rates. Therefore, Shami et al[28] recently
suggested the use of endoscopic ultrasound (EUS) to
drain bilomas, obtaining promising results. In this study,
a total of five patients underwent EUS-guided transenteric drainage of symptomatic bilomas adjacent to the
gastrointestinal lumen. The method included transenteric
EUS-guided puncture, placement of a guidewire into the
biloma and creation of an enteral-biloma fistula with positioning of a plastic endoprosthesis. This technique was
successfully performed, resolving the biloma in all five
patients, in the absence of significant morbidity. Recently,
contrast-enhanced ultrasound (CEUS) has been applied
to detect bile leakage by showing the passage of contrast
agent into the perihepatic space[29]. The usefulness of this
technique has recently been confirmed by Mao et al[30] in
the diagnosis of biliary leakage following T-tube removal,
but further studies with a larger number of patients are
necessary to evaluate this new application of CEUS.
Finally, ultrasonography can be useful in the followup of patients undergoing drainage or surgery, to evaluate
biloma resolution, and in those conservatively treated in
order to document lesion stability without further complications[4].
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other symptoms, the finding of single or multiple well circumscribed anechoic lesions with prominent distal sonic
enhancement, debris or few septations, located in typical
sites (more often subphrenic, subhepatic or intrahepatic)
can orient toward the diagnosis, which can be confirmed
by second level imaging and/or ultrasonography-guided
percutaneous aspiration or endoscopic drainage. The
latter can reveal a high aspirated fluid/serum bilirubin
ratio, strongly suggestive of bile leakage, also allowing a
rapid resolution of the lesion. In doubtful cases, like our
patient, sonography may raise the suspicion of biloma,
providing precious diagnostic clues, but confirmation
with second level imaging, such as MR cholangiography,
is needed. Finally, ultrasonography can be a valuable tool
to follow-up untreated lesions in order to document their
stability or any increase over time.
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INTRODUCTION
Hemoperitoneum caused by ruptured hepatocellular
carcinoma (HCC) is not uncommon in patients with
HCC. Hemothorax due to rupture of metastatic HCC,
however, is a very rare complication with high mortality
because of uncontrollable hemorrhage. Transcatheter
arterial embolization (TAE) is generally performed for
hemorrhagic shock due to rupture of HCC, and there
are many reports of its efficacy. However, there have
been few reports of TAE performed for hemorrhagic
shock due to rupture of chest wall metastases of HCC.
An unusual case in which TAE for hemorrhagic shock
due to rupture of chest wall metastasis of HCC was lifesaving is reported.

Abstract
Hemothorax due to rupture of metastatic hepatocellular carcinoma (HCC) is a very rare complication
with high mortality because of uncontrollable hemorrhage. A 71-year-old man treated by transcatheter
arterial embolization for HCC with massive bleeding
from chest wall metastasis is reported. Enhanced computed tomography and selective intercostal angiogram
showed a hypervascular mass in the right chest wall
and extravasation of contrast agent. After successful
transcatheter arterial embolization with gelatin sponge
particles and metallic coils, the patient recovered from
shock without major complication. To our knowledge, a
successfully treated case of hemothorax due to rupture
of metastatic HCC has not previously been described.

CASE REPORT
The patient was a 71-year-old man. He had suffered from
HCC and metastatic bone tumors for two years. Since he
became ill and developed clouded consciousness (JCS20)
while walking at a swimming pool, he was transported
to our hospital immediately. He had a tachycardia (135
bpm) on arrival and was in hemorrhagic shock, with a
blood pressure of 67/45 mmHg and a Hb of 9.8 g/dL.
In addition, the platelet count was low (44000/μL), hepatic enzymes were increased, and total bilirubin was
increased (1.82mg/dL).
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A

B

A

Figure 1 Contrast-enhanced computed tomography shows massive right
hemothorax, tumor stain, and extravasation of contrast agent (arrow) in
the right chest wall.

A

Figure 2 Arteriography shows tumor stain and extravasation of contrast
agent (arrows). A: Right fourth intercostal artery; B: Right fifth intercostal artery.

sheet of Spongel (Spongel, Astellas Pharma, Tokyo, Japan) were administered using the pumping method. The
size of most gelatin sponge particles was approximately
1 mm. Thereafter, gelatin sponge particles were infused
very slowly under fluoroscopy until the tumor stain
disappeared and the distal portions of the right fourth
and fifth intercostal arteries were completely occluded
on fluoroscopy. Then, the right fifth intercostal artery
was embolized with metallic coils (Tornado Embolization Microcoil, 2/4 mm, COOK MEDICAL). Finally,
no tumor stain and no further extravasation of contrast
from the right fourth and fifth intercostal arteries were
observed on selective angiography (Figure 3). After
embolization, the patient recovered from shock. No
rebleeding and no complications, such as chest wall necrosis or nerve disorders, occurred during the follow-up
period. Later, radiation therapy (50 gray/25 fractions) to
the chest wall metastasis was performed, and the tumor
volume decreased. On enhanced CT 2 and 9 mo after
TAE (Figure 4), the volume of the chest wall metastasis
had decreased. Although the lung metastasis and bone
metastases deteriorated further, the patient is still alive
15 mo after TAE.

B

Figure 3 After embolization with gelatin sponge particles and isolation
with microcoils, arteriography shows disappearance of the tumor stain
and extravasation of contrast agent. A: Right fourth intercostal artery; B:
Right fifth intercostal artery.

Since a hypervascular tumor of approximately 2 cm
was seen at the right chest wall, with hemothorax and
extravasation of contrast agent on contrast-enhanced
computed tomography (CT) (Figure 1), rupture of
chest wall metastasis of HCC was diagnosed. Therapeutic angiography was performed, and TAE procedures
were performed using digital subtraction angiography.
After percutaneous insertion of a 4-French sheath (Super Sheath, Medikit, Tokyo, Japan) via the right common femoral artery, aortography was performed using
a 4-French pigtail catheter placed at the aortic arch.
Tumor stain and extravasation of contrast agent were
recognized involving the right fourth and fifth intercostal arteries (Figure 2). Next, a 4-French shepherd hook
catheter was inserted into the right fourth and fifth intercostal arteries, with a microcatheter (2.0-Fr tip Sniper 2,
Clinical Supply, Gifu, Japan) advanced coaxially into the
distal site of the right fourth and fifth intercostal arteries
for insertion. The embolic agent used was gelatin sponge
particles. In order to avoid non target embolization by
backflow, we didn’t use n-butyl 2-cyanoacrylate. Gelatin
sponge particles mixed with 10 mL of saline solution,
10 mL of contrast medium (iopamidol), and one half
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DISCUSSION
Hemothorax is the presence of a significant amount of
blood in the pleural space. The most common cause of
hemothorax is trauma. Other various etiologies include
neoplasm (primary or metastatic), dissecting aortic aneurysm, coagulation disorders, pulmonary embolism with
infarction, and some lung diseases[1]. Surgical intervention is indicated in cases of massive hemothorax.
HCC has a high potential for metastasis. The most
frequent sites of HCC metastases are the lung, lymph
nodes, adrenal gland, and bones[2]. Metastatic HCCs,
like their primaries, are usually hypervascular and may
rupture spontaneously or secondary to trauma and cause
massive hemorrhage.
The incidence of spontaneous rupture of HCC is
less than 3% in Europe and the United States, but since
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Table 1 List of the repoted cases of ruptured hepatocellular carcinoma (metastasis)
Ref.

Age (yr)/gender Meta

This report
Wei et al[5]
Sohara et al[6]
Ogata et al[7]
Takagi et al[8]
Akimaru et al[9]
Masumoto et al[10]
Kamiyoshihara et al[11]

70/M
42/M
64/F
64/M
70/F
67/M
64/M
68/M

Chest wall metastasis
Chest wall metastasis
Chest wall metastasis
Rib metastasis
Pleural metastasis
Lung metastasis
Pleural dissemination
Rib metastasis

Symptom

Treatment

Outcome

Dyspnea shock
Massive hemoptysis
Hypotension
Right chest pain
Dyspnea
Dyspnea palpitation
Pleural effusion
Chest pain

TAE intercostal artery
Tube thoracotom surgery
Conservative
Conservative
Conservative
Conservative
TAE RIPA
Rib resection

17 mo alive
6 d die MOF
1 d die hypovolemic shock
27 h die respiratory and liver failure
2 wk die respiratory failure
36 h die
3 mo die HCC progression
3 mo die bone meta

M: Male; F: Female; MOF: Multiple organ failure; RIPA: Right inferior phrenic artery; TAE: Transcatheter arterial embolization; HCC: Hepatocellular
carcinoma.

A

to exacerbation of the HCC. In the present case, a good
hemostatic effect for hemorrhagic shock caused by rupture of chest wall metastasis of HCC was obtained with
TAE. There was no rebleeding or complications, such as
chest wall necrosis or nerve disorders, after TAE. In addition, radiation therapy resulted in favorable local control. Radiotherapy has been widely used in patients with
primary or metastatic chest wall tumors[12]. Radiotherapy
with a total dose of 50 Gy in 20 fractions followed by
TAE was successfully used in one patient with metastatic
chest wall HCC[13].
A rare case of hemorrhagic shock due to rupture of
a chest wall metastasis of HCC in which TAE was lifesaving was reported.

B
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Core tip: A 37-year-old male patient was diagnosed with
acute pancreatitis, cholangitis, and jaundice caused by
pigmented gallstones. Due to long-term jaundice and
an obscure clinical course, the patient was evaluated for
Wilson’s disease, which was confirmed using the Wilson’
s disease score. This patient’s unique presentation exemplifies the overlap in the clinical and laboratory parameters of Wilson’s disease and cholestasis, and the
difficulties associated with their differentiation. This
very rare case of acute pancreatitis, as the presenting
feature of Wilson’s disease, suggests that Wilson’s disease should be considered in patients with pancreatitis, cholangitis, and severe protracted jaundice caused
by pigmented gallstones.

Abstract
Wilson’s disease is a rare disorder of copper transport in hepatic cells, and may present as cholestatic liver disease; pancreatitis and cholangitis are
rarely associated with Wilsons’s disease. Moreover,
cases of Wilson’s disease presenting as pigmented
gallstone pancreatitis have not been reported in
the literature. In the present report, we describe a
case of a 37-year-old man who was admitted with
jaundice and abdominal pain. The patient was diagnosed with acute pancreatitis, cholangitis, and obstructive jaundice caused by pigmented gallstones
that were detected during retrograde cholangiopancreatography. However, because of his long-term
jaundice and the presence of pigmented gallstones,
the patient underwent further evaluation for Wilson’s disease, which was subsequently confirmed.
This patient’s unique presentation exemplifies the
overlap in the clinical and laboratory parameters of
Wilson’s disease and cholestasis, and the difficulties
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INTRODUCTION
Wilson’s disease is a rare, autosomal recessive disorder
of copper transport in hepatic cells, with a reported incidence of 1: 30000[1,2]. The disease may present as a cholestatic liver disease[1,2] or, rarely, as hemolytic anemia[3-8].
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Mild pancreatitis, upon presentation, has been described
in only one case of Wilson’s disease and was attributed
to copper deposition in the pancreas[9]. Cholelithiasis, as
a result of hemolysis and pigmented gallstone formation, has also been reported in Wilson’s disease[10-19]. The
atypical clinical presentation of cholangitis in patients
with normal findings on bile duct imaging has also been
reported[20]. However, pigmented gallstone pancreatitis
and cholangitis, with concomitant obstructive jaundice,
have not been reported as the presenting features of
Wilson’s disease.
The diagnosis of Wilson’s disease in the setting of
obstructive jaundice and cholestatic disease can be challenging because the laboratory and liver biopsy results
overlap with those of other cholestatic conditions. In
the present report, we describe the case of a patient who
presented with acute pancreatitis (caused by pigmented
gallstones), which was the first presenting feature of
Wilson’s disease.

Figure 1 Abdominal computed tomography of the patient showing pancreatic edema and peripancreatic and pararenal fluid (arrow).

observed.
Ultrasonography showed a thickened gallbladder wall
and several hyperechoic foci, without any acoustic shadows in the gallbladder; the common bile duct was dilated
to a diameter of 13.5 mm. Computed tomography (CT)
showed a swollen pancreas with peripancreatic and pararenal fluid (Figure 1), a swollen gallbladder, choledochal
dilation, and a choledochal stone.
Negative results were noted on blood cultures, and
the patient’s D-dimer level was 5484 ng/mL (normal
level: 0-500 ng/mL). Level of clotting factor Ⅶ was low,
at 8% (normal level: 60%-120%) whereas factor Ⅴ and
Ⅷ level were normal, at 61% and 156%, respectively.
Tests involving serum antibodies for hepatitis B and C
viruses, cytomegalovirus, Epstein-Barr virus, Coxiella burnetii, Brucella, and Rickettsia yielded negative results. Tests
for serum anti-smooth muscle and anti-mitochondrial
antibodies also yielded negative results.
The patient was intravenously treated with fresh frozen plasma, vitamin K, and antibiotic therapy, consisting
of intravenous metronidazole (500 mg, 3 times/d) and
intravenous ciproxin (200 mg, 2 times/d). Endoscopic
retrograde cholangiopancreatography was performed
and numerous pigmented, black stones were removed
(Figure 2). However, his bilirubin level remained elevated, and other abnormal liver function test findings were
noted. Acute renal failure [creatinine value increased to
4.60 mg/dL (normal level: 0.67-1.17 mg/dL)] and hypotension developed; therefore, treatment with norepinephrine was initiated. Another CT scan indicated the
presence of hypoechoic foci in the liver. Due to a fair
response and the long-term cholangitis, the antibiotic
therapy was temporarily changed to intravenous amikacin (1 g/d) and intravenous ertapenem (1 g/d), and a
marked clinical improvement was noted. The presence
of pigmented gallstones, anemia, low serum uric acid
levels, and protracted jaundice led to the suspicion of
Wilson’s disease, even though hemolytic episodes had
not been observed.
A slit lamp examination did not reveal Kayser–
Fleischer rings. However, the patient’s ceruloplasmin
level was 17 mg/dL (normal level: 20-45 mg/dL), and

CASE REPORT
A 37-year-old man was admitted to our hospital because
of upper abdominal pain, jaundice, fever (39.6 ℃), and
diarrhea. He reported no prior exposure to drugs, alcohol, or chemicals. His physical examination revealed
bilateral scleral icterus and jaundiced skin as well as
abdominal tenderness without hepatosplenomegaly or
abdominal masses. Moreover, there were no signs of
chronic liver disease, such as spider naevi, clubbing, or
caput medusae.
The results of the patient’s laboratory examination
indicated a hemoglobin level of 14.5 g/dL (normal level:
14-18 g/dL), which decreased to 7.7 g/dL; a leukocyte
count of 13.6-17.8 k/µL (normal level: 4.8-10.8 k/µL);
a platelet count of 200 k/µL (normal level: 130-400 k/
µL); a serum haptoglobin level of 128 mg/dL (normal
level: 30-200 mg/dL); a reticulocyte count of 4% (normal
level: 0.5-1.5%); reticulocyte production index 1.7 (normal index: 1); a serum amylase level of 2800 U/L (normal level: 28-100 U/L); a serum glutamic-oxaloacetic
transaminase level of 196 U/L (normal level: 0-35 U/L);
and a glutamate pyruvate transaminase level of 78-150
U/L (normal level: 0-45 U/L). His results also demonstrated a serum alkaline phosphatase level of 312-812
U/L (normal level: 30-120 U/L), a total serum bilirubin
level of 15.3-23.6 mg/dL (normal level: 0.3-1.2 mg/dL),
a direct bilirubin of 7.2-17.0 mg/dL (normal level: 0-0.3
mg/dL), a serum C-reactive protein level of 170 mg/L
(normal level: 0-5 mg/L), an erythrocyte sedimentation
rate of 96 mm/h (normal level: 0-15 mm/h), a serum
albumin level of 2.36 g/dL (normal level: 3.5-5.2 g/dL),
a serum uric acid level of 1.5 mg/dL (normal level: 3.5-7.2
mg/dL), and a serum lactate dehydrogenase level that
was within normal limits. The patient’s creatinine level
at admission was 0.84 mg/dL (normal level: 0.67-1.17
mg/dL), and a blood film indicated anisocytosis and abnormal red blood cells. However, Heinz bodies were not
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A

100 μm

B

Figure 2 Endoscopic retrograde cholangiopancreatography of the patient
showing removal of the stones by using a basket.

his 24-h copper excretion level was 305 µg (normal level:
< 60 µg/24 h), which increased to 658 µg after trientine
therapy was initiated. A liver biopsy showed chronic
intrahepatic cholestasis, interface hepatitis, portal space
lymphocytic plasma cells, and granulocyte infiltration
(Figure 3); the hepatic copper content in the biopsy
specimen was 304 µg/g (normal level: 10-35 µg/g ) dry
weight. In addition, a molecular genetic analysis of a
blood sample revealed a V1140A homozygous mutation
in the ATP7B gene. Considering these results, a diagnosis of Wilson’s disease was established.
Treatment with the chelating agent trientine (250 mg,
3 times/d) was initiated and antibiotic therapy with oral
ciprofloxacin (250 mg, 2 times/d) was continued. The
patient’s condition improved, and there were gradual
improvements in the findings of the liver function tests,
including normalization of the bilirubin and creatinine
levels during the 6-mo follow-up period.

50 μm

Figure 3 Liver biopsy. A: Periodic acid Schiff-stained section (original magnification, × 200) showing mild interface hepatitis (long arrow) and a bile plug in
the portal space bile duct (short arrow); B: Hematoxylin and eosin stain (original
magnification, × 400) showing a bile plug in the portal space bile duct (short arrow) and mild intrahepatic cholestasis (long arrow).

conditions. Cholestasis, due to conditions such as chronic
active hepatitis, primary biliary cirrhosis, and primary
sclerosing cholangitis, results in elevated 24-h urine copper levels. In such cases, the hepatic copper content is
usually elevated, but the ceruloplasmin level may be either
normal or elevated[21-25]. However, even in cases of severe
cholestasis, the 24-h urine copper level does not usually
exceed 200 µg/24 h[2]; in the present patient, the copper
level was 300 µg/24 h. Liver biopsies in patients with Wilson’s disease yield non-specific findings and may indicate
chronic, active, hepatitis-like results. The Kayser-Fleischer
ring may also be absent in 50% of patients with hepatic
Wilson’s disease.
The molecular analysis conducted on a blood sample
from the present patient showed a homozygous V1140A
peptide change (nucleotide change, c.3419 T > C) mutation in the ATP7B gene. Over 500 mutations of the
ATP7B gene have been reported to cause Wilson’s disease[2,26], some of which are very rare. These mutations
lead to the production of defective copper transporter
proteins, resulting in copper accumulation in the tissue.
The V1140A mutation is a missense mutation, or sequence polymorphism in codon 3419 T > C of exon 16
on chromosome 13q, which was previously described in
a Chinese, Czech-Slovakian, and Thai siblings and in a
Yugoslavian cohort with Wilson’s disease[27-33].
A single, specific test for diagnosing Wilson’s disease
does not exist. Therefore, the European Association for

DISCUSSION
Wilson’s disease is an inherited disease, caused by one of
several possible mutations in the ATP7B gene, leading to
defective copper excretion into the bile and subsequent
accumulation of copper in the liver and central nervous
system. The hepatic manifestations of Wilson’s disease
range from asymptomatic liver enzyme elevations to
chronic, active hepatitis, cirrhosis, and acute fulminant
hepatic failure[1,2]. Cholelithiasis has also been described
in patients with Wilson’s disease[10-19], including one study
that found cholelithiasis among 25% of Wilson’s disease patients[16]. Cholelithiasis is frequently observed in
female patients with Wilson’s disease, but its incidence
is not high among male patients with the disease. Acute
cholangitis with bile duct stones has not been described
in Wilson’s disease, although edema of the gallbladder,
mimicking acute cholecystitis and clinical cholangitis,
but with normal bile duct imaging findings, has been reported[17,20].
The diagnosis of Wilson’s disease in the presence of
cholestasis or long-term bile duct obstruction is difficult
and challenging. Many characteristic laboratory findings
in Wilson’s disease overlap with those of other cholestatic
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the Study of the Liver practical guidelines established a
Wilson’s disease scoring system[21]. The diagnostic score
is based on six available tests, including the presence of
the Kayser-Fleischer ring, the presence of neurologic
symptoms, ceruloplasmin values, the presence of hemolytic anemia, liver copper content in the absence of
cholestasis, urinary copper levels, and a mutation analysis. A score of greater than or equal to four establishes
a diagnosis of Wilson’s disease[21,34]; the present patient
had a score of six, clearly indicating a diagnosis of Wilson’s disease. The low serum uric acid level found in our
patient may be characteristic, although not diagnostic, of
Wilson’s disease and is caused by renal tubular defects[2].
The reversible coagulopathy with anemia observed in
the present patient has also been previously described
in a patient with Wilson’s disease [20]. The pigmented
gallstones associated with Wilson’s disease are related to
hemolytic episodes and might be a presenting feature
of the disease[2-8]. In the present patient, the reticulocyte
production index was higher than normal whereas the
serum haptoglobin level, which is usually decreased in
patients with hemolysis, was within normal limits. We
hypothesize that this may be due to the presence of
acute pancreatitis and cholangitis, considering the fact
that haptoglobin is characterized as an acute phase reactant.
In conclusion, Wilson’s disease should be considered
in patients presenting with pancreatitis, cholangitis, and
bile duct obstruction due to pigmented gallstones and
who have protracted cholestasis and an obscure disease
course.
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Advanced hepatocellular carcinoma responds to MK615, a
compound extract from the Japanese apricot “Prunus mume ”
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Sorafenib was administered, but was not effective.
Then, MK615 was administered as a final alternative
therapy after informed consent was obtained from the
patient. Three months later, her alpha-fetoprotein level
decrease and both the lymph node and pulmonary metastases decreased in size. The patient has survived for
more than 17 mo after the MK615 administration, and
was in good condition. Although further investigations
are necessary to clarify its safety and efficacy in humans, MK615 may be useful for the treatment of HCC,
without serious adverse effects.
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Core tip: We experienced a case with advanced hepatocellular carcinoma (HCC) for which MK615, a compound
extracted from the Japanese apricot “Prunus mume ”
was effective against both lymph node and pulmonary
metastases. MK615 was administered as a final alternative therapy. Three months later, her alpha-fetoprotein
level decrease and both the lymph node and pulmonary
metastases decreased in size. MK615 has been reported to have in vitro anti-tumor activities against several
cancer cell lines, including HCC. Although further investigations are necessary to clarify its safety and efficacy
in humans, MK615 may be useful for the treatment of
HCC, without serious adverse effects.

Abstract
MK615, a compound extracted from the Japanese apricot “Prunus mume ” has been reported to have in vitro
anti-tumor activities against several cancer cell lines,
including hepatocellular carcinoma (HCC). However, the
clinical effects and feasibility of administering MK615
for patients with HCC were unknown. We experienced
a case with advanced HCC for which MK615 was effective against both lymph node and pulmonary metastases. A 60-year-old female underwent surgical resection
of a 9 cm HCC in the right lobe. The pathological diagnosis was moderately differentiated HCC with vascular
invasion. The HCC recurred in the liver 8 mo after the
surgery. Radiofrequency ablation and transarterial infusion chemotherapy were performed, but the recurrence
was not controlled. One year after the intrahepatic recurrence, pulmonary and lymph metastasis appeared.
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Figure 1 Clinical course of the 60-year-old female patient with stage IVB hepatocellular carcinoma (HCC). A: The change of tumor markers; B: After 3 mo of
MK615 treatment, the lymph node metastasis decreased in size from 30-13 mm in diameter; C: Three months after the MK615 treatment, the lung metastasis was decreased in size from 20-7 mm in diameter. AFP: Alpha-fetoprotein.

noids, such as oleanolic acid and ursolic acid[5]. It has
been reported that MK615 inhibits cell growth and
induces the death of several tumor cell lines[5-7], including gastric cancer[5], promyelocytic leukemia[5], breast
cancer[8], pancreatic cancer[9], HCC[10,11], colon cancer[12],
esophageal cancer[13], malignant melanoma[14,15] and lung
cancer cells[16]. The activities underlying the anti-tumor
effects of MK615 have been reported to include the
induction of apoptosis[5,8], autophagy[12,16] and the suppression of aurora A kinase[9,11]. Furthermore, some
clinical studies have shown promising effects in some
cancer patients[5,12]. Recently, hepatoprotective effects
of MK615 have been reported for patients with chronic
liver diseases[17]. However, the clinical benefit of MK615
for HCC patients has not been evaluated.
We recently experienced a case with advanced HCC
in which MK615 was effective for both lymph node and
pulmonary metastases. Although further investigations
are necessary to clarify the safety and efficacy of the

INTRODUCTION
Hepatocellular carcinoma (HCC) is one of the most intractable cancers, and the clinical outcome is still unsatisfactory despite improvements in the therapeutic strategies for HCC[1-3]. For the patients with advanced HCC
with poor liver function, surgical resection, radiofrequency ablation (RFA) or transarterial chemoembolization (TACE) cannot be applied because of their adverse
effects, and palliative care is the only recommended
treatment for such patients[1-3]. Although these patients
might be cured by a liver transplant, such treatment is
usually not possible due to the severe donor shortage[4].
For advanced stage HCC patients with preserved liver
function, sorafenib is usually indicated, but its side effects, such as cytopenia and liver dysfunction, sometimes
require a disruption or discontinuation of the treatment.
MK615 is a compound extracted from the Japanese
apricot “Prunus mume”[5] and contains several triterpe-
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Table 1 Characteristics of the patients who received MK615 for more than 3 mo
Case

Sex

Age

Stage

CP

Previous treatment

1
2
3
4
5
This case

F
F
M
M
F
F

64
85
63
57
73
60

IVA
IVA
IVA
IVA
IVA
IVB

A
C
C
A
C
A

5FU + IFN, Sorafenib
None
None
TACE
None
Surgery, RFA, TAI

Duration (mo)
3
3
6.5
3
6
17

Response

Cause of death

PD
SD
SD-PD
PD
PD
PR

HCC progression
HCC progression
HCC progression
HCC progression
Survived
Survived

CP: Child-Pugh classification, duration; duration of MK615 treatment; F/M: Female/male; HCC: Hepatocellular carcinoma; RFA: Radiofrequency ablation;
TACE: Transarterial chemoembolization; TAI: Transcatheter arterial infusion chemotherapy.

decreased in size. This patient has survived for more
than 17 mo and was in good condition at her latest follow-up examination in August 2013.

10000

AFP (ng/mL)

1000

MK615 administration
We conducted a preliminary clinical trial of MK615 for
HCC. Six patients, including this case, received MK615
treatment as alternative therapy. These patients were not
able to receive the conventional treatments, including
surgical resection, RFA and TACE, because of advanced
HCC and/or poor liver function, and so were administered MK615. The modified RECIST[18] was applied
for the evaluation of the therapeutic effect of the treatment. The characteristics of the patients who had taken
MK615 for more than 3 mo are shown in Table 1. All
cases were of stage IV disease. The overall survival was
4.8 mo from the start of MK615 administration. The
changes in AFP are shown in Figure 2. Although there
was only one PR case, no serious adverse events were
observed.
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Figure 2 Serial changes in the alpha-fetoprotein levels in the 6 patients
during the course of MK615 treatment. AFP: alpha-fetoprotein

treatment in human patients, MK615 may be useful for
the treatment of HCC, without the serious adverse effects associated with the current treatments.

CASE REPORT

DISCUSSION

A 60-year-old underwent surgical resection of a primary
HCC lesion in the right lobe that was 9 cm in diameter.
The pathological diagnosis was moderately differentiated
HCC, ly2, v2, n0 and m0. The HCC recurred in the liver
8 mo later and RFA was performed, but the recurrence
was not controlled. Transarterial infusion chemotherapy,
including cisplatin and a 5-fluorouracil/cisplatin combination was performed for the intrahepatic recurrence.
One year after the recurrence, pulmonary and lymph
metastases appeared. Sorafenib was administered, but
was not effective.
Then, MK615 was administered as a final alternative therapy after informed consent was obtained from
the patient. MK615 (Misatol MER) was kindly provided
by AdaBio Co Ltd. (Takasaki, Japan). A total of 6.5 g
of Misatol MER was administered twice per day. The
administration of MK615 was approved by the internal
review board of Takasaki General Hospital, and adopted
the protocol for clinical research entitled, “The clinical
feasibility study of Misatol MER (MK615) for the patients with advanced stage-hepatocellular carcinoma”.
Three months later, the patient’s alpha-fetoprotein
(AFP) levels decreased (Figure 1A) and both the lymph
node (Figure 1B) and pulmonary (Figure 1C) metastases

WCCR|www.wjgnet.com

MK615 contains ume-derived triterpenoids, including
oleanolic acid and ursolic acid. Triterpenoids had been
reported to suppress the growth of many cancer cell
lines[19-22]. Although the activities underlying the antitumor effects have been reported to include the induction of apoptosis[5,8], autophagy[12,16] and the suppression
of aurora A kinase[9,11], the exact mechanism(s) of action
of MK615 are still being elucidated. A large amount of
basic data regarding the effects of MK615 against cancer cells in vitro have been published[5-16]. However, there
has been little clinical data with regard to the effects of
MK615 against cancer. One study with a small number
of clinical cases showed that MK615 was useful for malignant melanoma[15], and the clinical efficacy and safety
of MK615 has been reported for patients with chronic
liver disease[17]. However, the clinical benefit of MK615
for HCC patients has not been evaluated.
We experienced a case of advanced HCC in which
MK615 was effective for both lymph node and pulmonary metastases. Concerning the relationship between
MK615 and HCC, Sakuraoka et al [10] reported that
MK615 suppresses the proliferative effects of glyceraldehyde-derived advanced glycation end-products on a
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HCC cell line, HuH7, by decreasing the expression of
their cellular receptor (RAGE). Another study reported
that MK615 inhibited the growth of two HCC cell lines,
HuH7 and Hep3B, in a dose-dependent manner[11]. A cell
cycle analysis revealed that MK615 increased the population of cells in the G2/M phase[11] and that MK615
suppressed the expression of Aurora A[11]. These studies
demonstrated that MK615 has anti-tumor effects against
HCC. Although the mechanism(s) of anti-tumor activity in the present case is unknown, MK615 appears to
exert anti-tumor effects on HCC in vivo. This case is the
first case demonstrating the clinical efficacy of MK615
against HCC.
We also attempted to treat six patients with advanced
stage HCC with poor liver function. Our policy is that if
the patients had a chance to be treated with conventional
anticancer treatments, the patients should be treated
using these treatments, and alternative treatments are
reserved only for those with no other options. Although
the present case was the only PR, none of the subjects
experienced adverse effects of the treatment. Therefore,
it is considered that the effects of MK615 may be useful
for patients with advanced HCC, particularly for patients
with poor functional reserve, and that the treatment is
not associated with the severe adverse effects associated
with the conventional treatments.
Although further studies are required to demonstrate
the safety and efficacy of MK615 for HCC patients,
the preliminary results are promising. We are planning
to conduct a clinical study of combination therapy using MK615 with other anti-cancer agents, and/or a
controlled study with a large number of patients with
advanced HCC.
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DIGESTIVE SYSTEM DISEASES
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Core tip: Anti-tumor necrosis factor agents are commonly used in the treatment of inflammatory bowel
disease and other inflammatory conditions. Drug-induced injury to the liver induced by the agents includes
autoimmune hepatitis, direct hepatocellular necrosis
and cholestasis. Our patient, a 39-year-old female with
Crohn’s disease, developed severe jaundice after initiation of adalimumab. We present the first report of
adalimumab-associated severe cholestatic injury and
the first histopathologic examination of this adverse
drug effect. Clinicians need to be aware of this potential severe drug-induced liver injury when prescribing
this commonly used biologic medication.

Abstract
Elevation of liver biochemistry has been reported with
anti-tumor necrosis factor agents, but overt liver failure
rarely reported. Autoimmune hepatitis has been more
commonly reported with infliximab than adalimumab
(ADA). Our case, however, describes the first reported
case of ADA-associated severe cholestatic injury. A
39-year-old female with Crohn’s disease developed
severe jaundice after initiation of ADA. All serologic
tests and imaging studies were normal. Liver biopsy
showed prominent pericentral canalicular cholestasis,
without features of steatosis or sclerosing cholangitis,
consistent with drug-induced cholestasis. The serum
total bilirubin peaked at 280 µmol/L, and improvement
was seen after 5 wk with eventual normalization of
liver enzymes at 10 wk. Our case describes the first
reported case of ADA-associated severe cholestatic liver
disease and the first histopathologic examination of this
adverse drug effect. Clinicians need to be aware of this
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INTRODUCTION
This case represents the first reported case of adalimumab-induced severe cholestatic liver disease, occurring
in a patient treated for fistulizing Crohn’s disease (CD).
All other causes for liver injury were ruled out with extensive investigations, with supporting evidence from
a liver biopsy. Liver enzymes abnormalities normalized
within 10 wk after drug cessation, with no recurrence.
Anti-tumor necrosis factor (TNF) agents have been re-
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ported to cause a variety of liver-related abnormalities,
but our case describes the first report of adalimumab
(ADA)-associated severe cholestatic injury and the first
histopathologic examination of this adverse drug effect.
Clinicians need to be aware of this potential severe druginduced liver injury when prescribing this commonly
used biologic medication.

of ceroid laden macrophages were identified on PASD
stain in keeping with increased hepatocyte turnover.
Only rare foci of lobular inflammation were present
and no significant portal tract expansion or edema were
identified. Furthermore, there was only minimal portal
inflammation, composed predominantly of lymphocytes
with very occasional eosinophils; plasma cells were not
present, nor was there any evidence of interface hepatitis.
Mild ductular reaction with occasional ductules containing intraluminal bile was present. Importantly, features
of bile duct injury or loss were not present. There was
no significant steatosis (< 2% of hepatocytes contain
lipid droplets) and the connective tissue stains show mild
patchy periportal fibrosis only, without any evidence of
fibrous septa. Stains for iron did not demonstrate an
increase in stainable iron and no alpha-1-antitrypsin like
globules were detected on PASD stain (Figure 1).
In summary, the biopsy shows marked cholestasis
without significant inflammation. From a histological
perspective the possible causes included predominantly
drugs/medications, total parenteral nutrition, sepsis and
benign familial forms of cholestasis, the latter ones were
considered to be unlikely in this clinical setting. There were
no features to suggest large duct obstruction and recent
radiology did not show any dilatation of the biliary tree.
As such, it was felt that the biopsy findings represented the
histological changes of a drug induced liver injury.
After initial worsening of her jaundice and INR,
spontaneous improvement was seen after 5 wk, and
eventual normalization of liver enzymes at 10 wk. The
patient remains on azathioprine and currently has normal liver biochemistry, over 6 mo after her initial presentation with jaundice.

CASE REPORT
A 39-year-old female of East Indian descent with a history of CD, was treated with azathioprine (2 mg/kg) due
to persistence of draining perianal fistulas and recurrent
abscesses. Azathioprine led to marked improvement in
her perianal fistulizing disease, without medication side
effects or elevation of liver enzymes for over three years.
Adalimumab (Humira, Abbott Laboratories Canada, St.
Laurent, QC) was started, due to worsening perianal disease. She developed hives and arthralgias after with each
injection of adalimumab, treated with antihistamines and
Tylenol. Routine bloodwork [including liver biochemistry, international normalized ratio (INR)] performed
monthly was consistently normal.
Seven months after commencing adalimumab, she
developed worsening fatigue and arthralgias, along with
jaundice, dark urine, pruritis and acholic stools. On
presentation to hospital, she was found to be deeply
jaundiced, without stigmata of chronic liver disease,
encephalopathy or ascites. Initial bloodwork was as
follows; total bilirubin 167 (normal < 22 µmol/L), direct bilirubin 129, alanine aminotransferase (ALT) 15,
aspartate aminotransferase (AST) 16, gamma glutamyl
aminotransferase 121, alkaline phosphatase 183, INR 1.8,
platelets 276. Subsequent laboratory tests were obtained,
with a normal alpha-1-antitrypsin level (2.31), normal ceruloplasmin (312), negative autoimmune serology (antimitochondrial antibody (AMA) negative, antinuclear
antibody (ANA) negative, anti-smooth-muscle antibody
(ASMA) negative, anti-tTG negative, IgA (0.47). Iron
profile was normal, with negative serologies for hepatitis
B and C.
Concomitant medications included azathioprine
200 mg/d (2 mg/kg), adalimumab 40 mg every 2 wk,
hydromorphone contin, gabapentin, spironolactone, levothyroxine, and insulin. Adalimumab was discontinued
on admission, with continuation of her other medications, except azathioprine. Further investigations including abdominal ultrasound with doppler and Magnetic
resonance cholangiopancreatography did not show any
abnormalities. endoscopic retrograde cholangiopancreatography showed no stones, strictures, beading or other
features of primary sclerosing cholangitis. A liver biopsy
showed marked cannalicular cholestasis, [predominantly
in a pericentral (zone 2 and 3) distribution], associated with numerous large intracannicular bile thrombi
throughout the parenchyma. This was accompanied by
foamy degeneration, hepatocyte rosettes and patchy cytoplasmic condensation and eosinophilia. Large numbers
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DISCUSSION
Elevation of liver enzymes has been reported during
treatment with anti-TNF antibodies such as infliximab
(IFX), but overt liver failure has been rarely reported[1].
However, cases of acute liver injury requiring liver transplantation (LT) have been reported in a review of postmarketing data and one of these cases occurred in a CD
patient. Anti-TNF agents can lead to acute liver injury
by at least three mechanisms: precipitation of de novo
autoimmune hepatitis, cholestasis and direct hepatocellular necrosis[2]. The potential hepatotoxicity of IFX
was addressed in a recent consensus statement[3]: IFX
therapy may be considered in patients with clinically significant liver disease, but should be avoided in patients
with aminotransferases (i.e., serum ALT and AST) over
three times normal and that liver biochemistry should be
obtained prior to IFX initiation. Autoimmune hepatitis
due to anti-TNF agents for inflammatory bowel disease
has more commonly been reported with infliximab, and
the majority of patients responded to drug cessation and
steroid treatment. Normalization of liver enzymes was
typically rapid, occurring within 2 mo after infliximab
discontinuation[4].
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Figure 1 Histopathological changes. A: The liver biopsy showed marked cannalicular cholestasis, predominantly in a pericentral (zone 2 and 3) distribution; B:
Numerous large intracannicular bile thrombi were present throughout the hepatic parenchyma, associated with early foamy degeneration, hepatocyte rosettes and
patchy cytoplasmic condensation and eosinophilia. Lobular inflammation, as is the norm in cholestatic hepatitis, were minimal within the lobule; C: The portal tracts
showed only minimal inflammation, without any evidence of bile duct injury or loss and there was no interface hepatitis present; D: Large numbers of ceroid laden
macrophages were identified on PASD stain in keeping with increased hepatocyte turnover. Magnification: (A, C, D) x 40; (B) x 200.

Cholestatic liver disease due to IFX has also been
described, albeit much more seldom. One case report
described a female patient with rheumatoid arthritis who
developed severe cholestatic liver disease with hepatic
failure necessitating LT[5]. Cholestatic liver injury has
occurred after treatment with IFX for inflammatory
bowel disease, with spontaneous resolution 6 wk after
drug discontinuation[6]. Other cases of infliximab-related
autoimmune hepatitis were subsequently treated with an
alternate anti-TNF agent (etanercept, adalimumab), and
was well tolerated[7].
The medical literature concerning the hepatotoxicity of ADA, however, is sparse and, unlike IFX, there
are very few reports. Our case assumes importance as
drug induced liver injury can be specific to the molecular
structure of the drug in question. In terms of previously
reported ADA liver injury, during controlled studies for
rheumatoid arthritis, 1%-4% of ADA-treated patients
developed liver enzyme elevation greater than twice
the upper limit of normal. However, this was similar
to the percentage of liver enzyme abnormalities found
in placebo-treated patients. In clinical trials of patients
with psoriatic arthritis and ankylosing spondylitis, elevation of ALT and AST in the range of 1.5-3 times the
upper limit of normal was more common in patients
receiving adalimumab than in controls, both when adalimumab was given as monotherapy and when it was used
in combination with other immunosuppressive agents.

WCCR|www.wjgnet.com

ADA has been also been associated with development
of autoimmune hepatitis in several case reports; one patient with rheumatoid arthritis was successfully switched
to abatacept[8]. A case of subacute liver failure during
therapy with adalimumab for psoriatic arthritis has been
reported[9]. Another patient who had developed acute
toxic hepatitis with necrosis due to infliximab for CD
was successfully treated with adalimumab with no recurrence of liver enzyme abnormalities. We are unaware of
any previous reports of cholestatic liver injury in association with ADA and similarly, the liver histopathology
of ADA-associated cholestatic liver injury has not previously been reported.
Hepatotoxicity is a known side effect of azathioprine, occurring at a rate of hepatic abnormalities of
3%-10% after longterm treatment. Hepatic abnormalities are usually limited to abnormal liver function tests
and minor change seen on liver biopsy specimens[10].
Azathioprine-induced hepatotoxicity can be grouped
into three syndromes: hypersensitivity, idiosyncratic
cholestatic reaction, and endothelial cell injury (with resultant raised portal pressures, veno-occlusive disease, or
peliosis hepatis). Azathioprine has been associated with a
wide variety of hepatic complications, including hepatocellular injury, veno-occlusive disease, peliosis hepatitis,
hepatoportal sclerosis, and nodular regenerative hyperplasia[10]. In addition, bland cholestasis and cholestatic
hepatitis with bile duct injury have been rarely reported
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in case report form. Even fewer cases of severe cholestatic hepatitis have been reported in the literature, developing in patients with inflammatory bowel disease, lupus
or rheumatoid arthritis[11]. The latency from the initial
exposure to azathioprine to the onset of jaundice ranges
from 2 wk to 3 mo in previous reports.
Our patient had been maintained on azathioprine for
3 years until the development of jaundice, without previous elevations in liver enzymes, but developed jaundice
within 7 mo after the initiation of adalimumab. Of importance, she is currently maintained on azathioprine (2
mg/kg) without any abnormalities in liver biochemistry
which would almost certainly exclude azathioprine as the
cause of her severe cholestasis. Our case describes the
first reported case of ADA-associated severe cholestatic
injury and the first histopathologic examination of this
adverse drug effect. Clinicians need to be aware of this
potential severe drug-induced liver injury when prescribing this commonly used biologic medication.

3

REFERENCES

9

1

2

4

5
6
7

8

Sokolove J, Strand V, Greenberg JD, Curtis JR, Kavanaugh
A, Kremer JM, Anofrei A, Reed G, Calabrese L, Hooper M,
Baumgartner S, Furst DE. Risk of elevated liver enzymes
associated with TNF inhibitor utilisation in patients with
rheumatoid arthritis. Ann Rheum Dis 2010; 69: 1612-1617
[PMID: 20448284 DOI: 10.1136/ard.2009.112136]
Grasland A, Sterpu R, Boussoukaya S, Mahe I. Autoimmune hepatitis induced by adalimumab with successful
switch to abatacept. Eur J Clin Pharmacol 2012; 68: 895-898
[PMID: 22205272 DOI: 10.1007/s00228-011-1191-4]

10

11

Miehsler W, Novacek G, Wenzl H, Vogelsang H, Knoflach P,
Kaser A, Dejaco C, Petritsch W, Kapitan M, Maier H, Graninger W, Tilg H, Reinisch W. A decade of infliximab: The
Austrian evidence based consensus on the safe use of infliximab in inflammatory bowel disease. J Crohns Colitis 2010; 4:
221-256 [PMID: 21122513 DOI: 10.1016/j.crohns.2009.12.001]
Doyle A, Forbes G, Kontorinis N. Autoimmune hepatitis
during infliximab therapy for Crohn’s disease: a case report. J Crohns Colitis 2011; 5: 253-255 [PMID: 21575891 DOI:
10.1016/j.crohns.2010.12.007]
Tobon GJ, Cañas C, Jaller JJ, Restrepo JC, Anaya JM. Serious
liver disease induced by infliximab. Clin Rheumatol 2007; 26:
578-581 [PMID: 16547695 DOI: 10.1007/s10067-005-0169-y]
Menghini VV, Arora AS. Infliximab-associated reversible cholestatic liver disease. Mayo Clin Proc 2001; 76: 84-86
[PMID: 11155419 DOI: 10.4065/76.1.84]
Goldfeld DA, Verna EC, Lefkowitch J, Swaminath A. Infliximab-induced autoimmune hepatitis with successful switch
to adalimumab in a patient with Crohn’s disease: the index
case. Dig Dis Sci 2011; 56: 3386-3388 [PMID: 21597977 DOI:
10.1007/s10620-011-1748-1]
Adar T, Mizrahi M, Pappo O, Scheiman-Elazary A, Shibolet
O. Adalimumab-induced autoimmune hepatitis. J Clin Gastroenterol 2010; 44: e20-e22 [PMID: 19593165 DOI: 10.1097/
MCG.0b013e3181a745e7]
Hagel S, Bruns T, Theis B, Herrmann A, Stallmach A. Subacute liver failure induced by adalimumab. Int J Clin Pharmacol Ther 2011; 49: 38-40 [PMID: 21176723]
Mion F, Napoleon B, Berger F, Chevallier M, Bonvoisin
S, Descos L. Azathioprine induced liver disease: nodular
regenerative hyperplasia of the liver and perivenous fibrosis in a patient treated for multiple sclerosis. Gut 1991; 32:
715-717 [PMID: 2060883]
Romagnuolo J, Sadowski DC, Lalor E, Jewell L, Thomson
AB. Cholestatic hepatocellular injury with azathioprine: a
case report and review of the mechanisms of hepatotoxicity.
Can J Gastroenterol 1998; 12: 479-483 [PMID: 9812167]

P- Reviewers Diamantis I, Tziomalos K S- Editor Zhai HH
L- Editor A E- Editor Yan JL

WCCR|www.wjgnet.com

974

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

A fascinating presentation of hepatic hydrothorax
Vinaya Gaduputi, Hassan Tariq, Kalyan Kanneganti
timely therapy and prevent long term sequelae of this
potentially fatal condition.

Vinaya Gaduputi, Hassan Tariq, Kalyan Kanneganti, Department of Medicine, Bronx Lebanon Hospital Center, Bronx,
NY 10457, United States
Author contributions: All authors have made contributions to
the article and have reviewed it before submission.
Correspondence to: Hassan Tariq, MD, Department of Medicine, Bronx Lebanon Hospital Center, 1650 Selwyn Ave, Suit
#10C, Bronx, NY 10457, United States. htariq@bronxleb.org
Telephone: +1-718-9601234 Fax: +1-718-9602055
Received: August 2, 2013
Revised: September 7, 2013
Accepted: October 16, 2013
Published: February 8, 2014

Original sources: Gaduputi V, Tariq H, Kanneganti K. A fascinating
presentation of hepatic hydrothorax. World J Hepatol 2013; 5(10):
589-591 Available from: URL: http://www.wjgnet.com/1948-5182/
full/v5/i10/589.htm DOI: http://dx.doi.org/10.4254/wjh.v5.i10.589

INTRODUCTION
Hepatic hydrothorax is an uncommon manifestation
of portal hypertension from cirrhosis which results in
extracellular fluid accumulation. Hepatic hydrothorax is
defined as a transudative pleural effusion in cirrhotic patients without underlying pulmonary or cardiac disease
and is often > 500 mL in volume[1,2]. It is seen in approximately 5%-12% of all patients with cirrhosis[1,3,4]. Accumulation of fluid within the pleural cavity has greater
clinical ramifications when compared to ascites, as even
lesser volumes (1-2 L) can cause significant dyspnea and
hypoxia. Therefore, prompt drainage of pleural fluid
along with implementation of salt restriction and initiation of diuresis is often required.

Abstract
We report this case of a 43-year-old woman with hepatitis-C cirrhosis who presented with a large right sided
pleural effusion complicated by hypoxic respiratory
failure and altered mentation necessitating dependence
on mechanical ventilation. The pleural effusion spontaneously resolved upon initiation of mechanical positive
pressure ventilation and recurred almost immediately
after weaning the patient off the ventilator. The preventilation, ventilation and post-ventilation chest X-ray
films in chronological order present a striking visual
demonstration of fluid dynamics and pathophysiology
of hepatic hydrothorax, thereby obviating the need for
a dedicated diagnostic test. We also report this case to
highlight the treatment strategies for this often intractable complication.

CASE REPORT
A 43-year-old Hispanic woman who was born and raised
in the United States, presented to the hospital with acutely
altered mental status. The patient was known to have liver
cirrhosis (Child-Pugh Class: C) from Hepatitis-C infection. A provisional diagnosis of hepatic encephalopathy
was made and the patient was admitted to the critical
care unit. Physical examination at the time of admission
revealed a tachypneic and hypoxic disoriented woman.
Other pertinent positive findings of physical examination
included icteric sclera, decreased breath sounds over the
right lung fields and bilateral pitting type of pedal edema.
The patient was intubated and placed on mechanical ventilation. A chest X-ray taken immediately after intubation

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatic hydrothorax; Hydrothorax; Cirrhotic
pleural effusions; Refractory pleural effusions; Pleural
effusions in cirrhosis
Core tip: We aim to publish this fascinating presentation of a case of hepatic hydrothorax that clearly
provides an insight into pathophysiology of its development. We also presented its natural course and management. Such awareness will prompt institution of
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racentesis was performed, with pleural fluid revealing
a total protein of 1.0 gm/dL and a Serum-Pleural fluid
Albumin Gradient of > 1.1, alluding to its transudative
properties.
Hospital course of the patient was marked by treatment for hepatic encephalopathy with Lactulose and
Rifaximin; work-up for a possible underlying precipitating factor. Septic work up including blood and urine
cultures were non-contributory. The patient was not
started on intravenous diuretics, in-spite of hypervolemia, in view of progressively worsening renal function
(serum creatinine had trended up from 1.1 to 1.9 mg/
dL) within 24 h of admission. Patient was initiated on
intravenous Albumin infusions at a dose of 1 gm/kg.
body weight/d. Renal function improved with these colloid infusions thus making Hepatorenal Syndrome unlikely and pre-renal azotemia secondary to third-spacing,
more likely. Chest X-ray taken a day after the intubation
revealed near-complete resolution of the right sided
pleural effusion (Figure 1B). Patient was continued on
mechanical ventilation for another day before being
extubated upon improvement in her respiratory status.
The patient was noted to have progressive improvement
in her mentation and stable respiratory function over
the next few days. On day-6 of hospitalization, patient
was again found to be disoriented and hypoxic with a
chest X-ray showing recurrence of the right sided pleural effusion (Figure 1C). The patient was reintubated
and placed on mechanical ventilation.
Patient was considered for a tracheostomy in view of
prolonged and recurrent intubation. However she could
not undergo the procedure in view of her unstable medical condition, severe thrombocytopenia and progressively worsening coagulopathy. Patient was subsequently
transferred to hospice care unit for palliative extubation.

A

B

C

DISCUSSION

Figure 1 Pre-ventilation, ventilation and post-ventilation chest
X-ray films in chronological order. A: Chest X-ray taken immediately after intubations showing complete opacification of right
hemithorax from a massive pleural effusion; B: Chest X-ray taken
a day after the intubation showing near-complete resolution of
the right sided pleural effusion; C: Chest X-ray taken after extubation showing recurrence of the right sided pleural effusion.

This patient presented with multiple symptoms that
are prototypical of hepatic hydrothorax secondary to
decompensated liver cirrhosis, including dyspnea, hypoxia, laterality of pleural effusion (right sided in up
to 65%-87% of cases)[4], transudative nature of pleural
effusion and intractable nature of the pleural effusion.
Even as hepatic hydrothorax is extensively reported in
literature and could be found in almost 5%-10% of all
patients with cirrhosis, the peculiar and strikingly labile
presentation of hepatic hydrothorax in our patient, is
noteworthy.
Several mechanisms have been postulated to explain
the development of hepatic hydrothorax including decreased colloid osmotic pressure from hypoalbuminemia[5],
increased azygos system pressure leading to leakage of
plasma into the pleural space[5,6] and transdiaphragmatic
migration of peritoneal fluid into the pleural space via
lymphatic channels[7]. However, the most widely accepted
theory is of the leakage of ascitic fluid via diaphragmatic
defects[8,9]. The development of hepatic hydrothorax parallels other forms of fluid accumulation in cirrhosis. The

showed complete opacification of right hemithorax from
a massive pleural effusion (Figure 1A).
Initial set of laboratory studies showed normocytic,
normochromic anemia (Hemoglobin of 9.6 g/dL), severe thrombocytopenia (39 K/μL) , abnormal coagulation parameters (PT of 20.6 s and aPTT of 62.2 s) ,
abnormal liver enzymes (alanine transaminase of 41
IU/L, aspartate transaminase of 98 IU/L, elevated alkaline phosphatase of 193 IU/L) with jaundice (elevated
total and direct bilirubin levels of 3.8 and 2.8 mg/dL
respectively), profound serum hypoalbuminemia (2.0
g/dL). Serum ammonia level was elevated at 245 μmol/
L. Echocardiogram revealed concentric left ventricular
hypertrophy with normal ejection fraction of 83%. Tho-
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basic pathophysiology of accumulation of fluid within the
third space in cirrhosis, involves development of portal
hypertension[10]; splanchnic vasodilation with subsequent
activation of RAAS (renin-angiotensin-aldosterone system), activation of sympathetic nervous system and augmentation of Vasopressin release[11-13].
The dynamics of third space fluid are governed by
the pressures of the cavities in which it exists. The negative intrathoracic pressure during inspiration aids in migration of fluid from peritoneal to the pleural space[3]. If
the volume of this fluid exceeds the absorptive capacity
of the pleural membranes, hepatic hydrothorax ensues.
Our patient clearly exhibited this remarkable physiology
of fluid dynamics while on and off mechanical ventilation. Patient had severe intrinsic liver disease resulting
in formation of ascites and subsequently hepatic hydrothorax by mechanisms aforementioned. Mechanical
ventilation imparted positive pressure that is transmitted
to the intrapleural space. This positive pressure pushed
the fluid back into the now-less pressurized peritoneal
cavity, explaining the complete resolution of the right
sided pleural effusion, post-intubation. After weaning
off the positive pressure ventilation, the negative intrapleural pressure was quickly reestablished to aid patient
inspire. This collaterally led to transmigration of fluid
from ascitic cavity into the pleural space, thereby leading
to reestablishment of hepatic hydrothorax.
The corner stone of management of hepatic hydrothorax is evaluation for liver transplantation[14]. However,
in patients such as ours, who are acutely symptomatic
and are not candidates for liver transplantation, the goal
is to provide symptomatic relief. These palliative measures include large volume therapeutic thoracentesis[15]
without the placement of an indwelling chest tube[16,17],
salt restriction and diuresis[1,3]. Patients with hydrothorax
refractory to these conservative measures might benefit from TIPS (Transjugular Intrahepatic Portosystemic
Shunt) placement. However the success rate of TIPS is
not encouraging in patients with advanced liver disease
(Child Pugh Class C) such as seen in our patient[18]. The
patient was not an ideal candidate for TIPS placement in
view of her hepatic encephalopathy as well.
This case was unique, as it clearly demonstrates the
fluid movements mirroring the pressure gradients between two different third space compartments, without
the use of nuclear isotope studies involving the intraperitoneal administration of 99mTc-sulphur colloid
or 99mTc-human serum albumin. This case highlights
the challenges posed by refractory hepatic hydrothorax
and often poor outcomes in presence of underlying advanced liver disease.
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Abstract

INTRODUCTION

Core tip: We report a very rare case of hyaline-type
Castleman disease in the liver. Castleman disease can
occur wherever lymphoid tissue is found, although it
rarely appears in the abdominal cavity, and is especially rare in the liver. The patient was suspected of having a malignant liver tumor because of positron emission tomography findings. No findings from diagnostic
imaging specific to Castleman disease are known and
it is, therefore, difficult to make a predictive diagnosis.
Original sources: Miyoshi H, Mimura S, Nomura T, Tani J, Morishita A, Kobara H, Mori H, Yoneyama H, Deguchi A, Himoto T,
Yamamoto N, Okano K, Suzuki Y, Masaki T. A rare case of hyalinetype Castleman disease in the liver. World J Hepatol 2013; 5(7):
404-408 Available from: URL: http://www.wjgnet.com/1948-5182/
full/v5/i7/404.htm DOI: http://dx.doi.org/10.4254/wjh.v5.i7.404

Castleman disease, a lymphoproliferative disease with
good prognosis that was first reported in 1954, presents
with localized lymph node swelling[1]. Keller et al[2] divided
this disease histopathologically into the hyaline type
(characterized by hyperplasia of the hyalinated lymph
follicles and vascularity accompanied by proliferation of
vascular endothelial cell) and the plasma cell type (characterized by intense infiltration of plasma cells into the interfollicular tissue). It is now classified as an unexplained
lymphoproliferative disease. Approximately 90% of cases
are the hyaline vascular type and the other 10% are the
plasma cell type[3]. The condition is known to develop
in any age group regardless of gender. The hyaline type,
which accounts for approximately 90% of all patients
with Castleman disease, often develops in the neck, medi-

Castleman disease often develops in the neck, mediastinum and pulmonary hilum. Its onset in the peritoneal cavity is very rare. The patient, a woman in her
70s, was referred to our department for a detailed
examination of an abdominal mass. On abdominal ultrasonography, computed tomography scan, magnetic
resonance imaging and positron emission tomography,
a mass approximately 15 mm in diameter was noted
in the hepatic S6. We attempted radical treatment and
conducted a laparoscope-assisted right lobectomy. On
the basis of histopathological findings, the patient was
diagnosed as having hyaline type Castleman disease in
the liver, a very rare condition.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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astinum, and pulmonary hilum. Its onset in the peritoneal
cavity is very rare. Here we describe a very rare case of
hyaline type Castleman disease in the liver.

poorly differentiated hepatocellular carcinoma or cholangiocellular carcinoma). Because her hepatic reserves were
favorable, we attempted radical treatment and conducted
a laparoscope-assisted right lobectomy.

CASE REPORT

Finding with resected specimens
A white tumorous lesion approximately 20 mm in diameter and clearly distinguishable from surrounding tissue
was noted.

The patient, a woman in her 70s, was referred to our
department for a detailed examination of an abdominal
mass. She had no noteworthy major complaint or disease
history. Her mother had a history of colorectal cancer
treatment and her husband had received liver cancer
treatment. The patient developed epigastric pain in November 2011 and consulted a nearby clinic. At that time,
an abdominal ultrasonography and computed tomography (CT) scan revealed a mass in the liver. She was then
referred to our hospital.
Physical examination at our hospital revealed that the
patient was 142 cm tall, weighed 47 kg, had a blood pressure of 143/63 mmHg, a heart rate of 71/min (regular),
and a body temperature of 36.2 ℃. No superficial lymph
nodes were palpable. Chest auscultation revealed no abnormalities. The abdomen was flat, soft, and not tender.
No noteworthy neurological abnormalities were found.
No noteworthy abnormalities were detected by blood
tests. Tumor markers (carcinoembryonic antigen, carbohydrate antigen 19-9, alpha-fetoprotein, and protein
induced by vitamin K absense) were all within normal
ranges.
On abdominal ultrasonography, a hypoechoic mass
approximately 15 mm in diameter was noted in the hepatic S6. Radiography using perflubutane as a contrast
agent revealed contrast enhancement during the vascular
phase and a defect during the late vascular phase.
A plain CT scan of the abdomen revealed a welldemarcated low absorption area dimly visible in the S6.
On dynamic CT scan, a thin membrane-like contrast
enhancement was noted in the periphery during the arterial phase although no evident contrast enhancement was
seen inside the mass. A mass with slightly low internal
absorption was seen during the portal phase. A mass with
slightly higher internal absorption compared to normal
hepatic parenchyma was noted during the equilibrium
phase.
On abdominal magnetic resonance imaging (MRI), a
mass approximately 15 mm in diameter was visible in the
hepatic S6 as a low signal intensity area on T1-weighted
images and as a high signal intensity area on T2-weighted
images. MRI using EOB Primovist disclosed a dimly
contrast-enhanced mass during the arterial phase and a
mass depicted as a low signal intensity area from the portal phase onward.
Positron emission tomography (PET) revealed enhanced accumulation with a standardized uptake value
(SUV) of 6.1 noted in hepatic S6 (Figure 1).
No noteworthy abnormalities were seen in upper/
lower endoscopy.
On the basis of these test results, the patient was
suspected of having a malignant liver tumor (similar to a
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Histopathological findings
Lymph follicle hyperplasia was noted in the affected liver
tissue. Some follicles showed signs of vascular invasion,
hyperplasia of the mantle layer, and the presence of
multiple germ centers. Hyalinized interstitium was seen
between follicles (Figure 2). There was no marked proliferation of lymphocyte-like atypical cells. Upon immunohistochemical staining, CD3, CD5, CD20, CD79a, CD10,
CD21, CD23, and bcl-2 were all negative. Epstein-Barr
virus-encoded RNA was also negative. On the basis
of these findings, the patient was diagnosed as having
hyaline-type Castleman disease in the liver, a very rare
condition. This case was treated using surgical resection
only. At the present time, the patient is under follow-up
without any further treatment and the disease has shown
no signs of recurrence.

DISCUSSION
Castleman disease, a lymphoproliferative disease with
good prognosis but without an identified cause, presents
with localized lymph node swelling. It was first reported
by Castleman et al[1]. Pathologically, it can be divided into
hyaline and plasma cell types. Clinically, it is classified into
unicentric and multicentric types. The development manner and treatment methods vary by type[2,4-7]. The sites
frequently affected by this disease are reported to be the
mediastinum (65%), neck (16%), abdomen (12%), and
axilla (3%)[8]. However, Jang et al[4] reported 10 rare cases
of Castleman disease that developed in the hepatic hilum.
In many of these cases, the disease was of the hyaline
type located in the vicinity of the liver. The development
of this disease inside the liver, as in the present case, may
be viewed as very rare.
Clinically, cases of this disease with a single lesion
usually have good prognosis, while cases with multiple lesions tend to have poor prognosis. On the basis of these
characteristics, cases of this disease with a single lesion
are classified as unicentric Castleman disease and cases
with multiple lesions as multicentric Castleman disease
(MCD). Most cases of MCD are pathologically rated as
the plasma cell type[9]. In terms of clinical symptoms,
lymph node swelling is often confined to particular regions in cases of hyaline-type Castleman disease, and
symptoms other than those related to compression are
rare for this type. On the other hand, the plasma cell
type often shows signs of chronic inflammation such
as fever, arthralgia, elevated erythrocyte sedimentation,

979

February 8, 2014|First Edition|

Miyoshi H et al . Castleman disease in the liver

A

B

C

D

Figure 1 A mass approximately 15 mm in diameter was noted in the hepatic S6. A: Ultrasonography; B: Computed tomography scan; C: Magnetic resonance
imaging; D: Positron emission tomography.

Figure 2 Lymph follicle hyperplasia was noted in the affected liver tissue. Some follicles showed signs of vascular invasion, hyperplasia of the mantle layer, and
the presence of multiple germ centers. Hyalinized interstitium was seen between follicles.

weight loss, and systemic lymph node swelling[2]. These
symptoms of the plasma cell type are sometimes accom-
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panied by symptoms of Croe-Fukae syndrome (POEMS
syndrome) such as polyneuritis, organ swelling, endocri-
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nological abnormalities, M protein, and bone-sclerosing
lesions[8,10].
No finding from diagnostic imaging specific to Castleman disease is known. When examined by ultrasonography, the affected area is often depicted as a well-demarcated hypoechoic mass with a homogeneous inside. On
CT scan, a mass with high contrast enhancement, occasionally accompanied by calcification, is visible. When examined by MRI, this disease is often seen as a low signal
intensity area on T1-weighted images and a high signal
intensity area on T2-weighted images[11]. In fludeoxyglucose (FDG)-PET studies of Castleman disease sporadic
moderate accumulation was noted in the mass[12,13]. Park
et al[12] summarized the data from 10 cases, reporting that
the mean SUV was 4.9 (range, 3.2-8.9). They added that
this SUV is apparently lower than that known for high
malignancy non-Hodgkin’s lymphoma and close to that
for low malignancy non-Hodgkin’s lymphoma[12]. There
are reports that FDG-PET gives positive findings in
cases with non-malignant diseases such as sarcoidosis,
tuberculoma, liver abscess, and chronic pancreatitis[14], indicating the need to bear in mind that patients with these
inflammatory or granulomatous diseases can also be rated
positive by FDG-PET.
Other conditions requiring distinction from this disease
include liposarcoma, leiomyosarcoma, ﬁbrohistiocytoma,
gastrointestinal stromal tumor, and lymphoma. These
diseases are poor in specific characteristics revealed by
diagnostic imaging, making it difficult to make a preoperative diagnosis of Castleman disease. A preoperative tumor
biopsy is not recommended for reasons such as an inability
to collect a sufficient amount of tissue and the possibility
to induce tumor dissemination by biopsy. In the present
case, the FDG-PET finding of accumulation in the liver
suggested a malignant tumor (poorly differentiated hepatocellular carcinoma, cholangiocellular carcinoma, metastatic liver cancer, or the like). We judged that this patient
had a malignant tumor of hepatic origin for the following
reasons: (1) absence of signs of malignancy revealed by
upper/lower gastrointestinal endoscopy; and (2) absence
of organs other than the liver showing abnormal accumulation during FDG-PET[8,15].
We attempted radical treatment by surgical resection in this case because of favorable hepatic reserves.
However, there is no established method for treating
Castleman disease[4]. It has been reported that in cases of
hyaline-type Castleman disease with a single lesion, radical treatment with surgical resection alone is likely to be
achieved and the prognosis is good. Although reports of
the use of radiotherapy for cases not indicated for surgery have been published, the efficacy of radiotherapy remains controversial[5-7,16]. For plasma cell-type cases, treatment is sometimes attempted using cyclophosphamide,
vincristine, doxorubicin, and prednisone or using dexamethasone, which resembles the therapy used for nonHodgkin’s disease[6,7]. In recent years, interleukin (IL)-6
has been suggested to be involved in the pathophysiology
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of Castleman disease, and cases responding well to antiIL-6 therapy have also been reported[17].
It has been reported that the hyaline vascular type of
disease often undergoes a gradual increase in lesion size
over the course of several years or more after disease onset[3]. In the present case, surgical resection was used for
both diagnosis and treatment since malignancy was not
eliminated by the FDG-PET findings and because biopsy
involved the risk of tumor dissemination. We believe that
this strategy was rational for this case. Castleman disease
is an unexplained lymphoproliferative disease that often
develops in the mediastinum. As presented in this paper,
we recently encountered a very rare case of this disease,
hyaline type Castleman disease that developed inside the
liver.
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INTRODUCTION
Several case reports of alpha-fetoprotein (AFP) producing gastric cancer have been described[1-5]. It represents
3.9%-11% of all the neoplasia of the stomach collected
in a Japanese series. Other than AFP production, gastric
cancer and hepatocarcinoma (HCC) can share common
histology features, as demonstrated in the case of the
hepatoid adenocarcinoma (HAC) of the stomach. As
described by Terracciano et al[6], HAC is an extrahepatic
tumor with morphological features similar to HCC, often producing large amounts of AFP. The findings from
Terracciano et al[6] suggest that HAC arises from gastric
adenocarcinoma with an intestinal phenotype as a result
of the further progression of the carcinogen process.
The stomach is the organ where the tumor was most fre-

Abstract
We report a case of an isolated hepatic neoplasia
which originated in a site of the liver previously affected by radiation induced liver disease (RILD) in a
patient resected for gastric cancer and referred to us
for high serum alpha-fetoprotein (AFP) levels. This
case challenged us in distiguishing, even histologically, between primary liver cancer and AFP producing
gastric cancer metastasis. Only a panel of immunohis-
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quently described and is associated with a poor prognosis
for vascular invasion, regional lymphadenopathy and
frequent liver metastases[1-5]. Terracciano et al[6] showed
positivity in virtually all HACs for AFP, cytokeratin-8
(CK-8), CK-18 and carcinoembryonic antigen, markers
underlining its hepatoid nature, the contemporary positive staining for CK-19 and CK-20, and the frequent
negativity of Hep Par1 in both primary tumors and their
metastases. Furthermore, HAC differs from combined
hepatocellular cholangiocarcinoma, because it is negative
for CK-7[6]. Because HAC liver metastases and HCC cannot be differentiated on the basis of morphology alone,
the described pattern of phenotypical markers is necessary for differential diagnosis.
Radiation induced liver disease (RILD), previously referred to as “radiation hepatitis”, can affect patients 4 to
8 wk after liver exposure to radiation[7-12]. RILD is a venoocclusive disorder caused by a direct radiation-induced
injury of the liver endothelium[10-12]. This condition can
affect 6% to 66% of patients exposed to an excess of 30
to 35 Gy of radiation, depending on the volume of irradiated liver and hepatic functional reserve[10,12]. The typical clinical presentation is a triad of ascites, hepatomegaly
and elevated liver enzymes[9]. Most patients recover completely after 3 to 5 mo but a minority will progress to a
chronic phase, with hepatic fibrosis and liver failure; rare
cases of fulminant liver failure have been described[10,12].
The diagnosis essentially emerges from the findings of
the typical imaging features on contrast-enhanced computed tomography (CT) and/or magnetic resonance
imaging (MRI), affecting the liver in the irradiated field:
“straight-border” sign[8], demarcated areas of hypo or
hyper attenuation in a non anatomical distribution (contrasting with vascular lesions)[8], and alteration of the
contrast uptake on CT[13].
We describe a case AFP producing liver metastatic
gastric cancer in a patient affected by RILD and the implications in terms of diagnostic challenges and pathogenesis.

Figure 1 Spoiled gradient recalled-echo and fat-suppressed T1-weighted
magnetic resonance imaging after iv gadolinium administration. The venous phase on the axial portal plane shows, at the level of the left hepatic lobe
and of the liver hilum region, a triangular hypo intense area (arrows) with hyper
intense small areas within; vascular structures are preserved (May 2007).

lobe was evidenced by a control CT performed without
an emerging clinical indication. CT showed band-like
hypo attenuation in the liver with parenchymal swelling
corresponding to the radiation field. Interestingly, the
CT showed a thin layer of ascites. On MRI, the diseased
area appeared like a rectangular shape affecting the left
liver lobe and the hilar region, which resulted in hypo
intense on T1-weighted images, iso and hyper intense on
T2-weighted images in the pre-contrast phase, and hypo
intense in the post-contrast images (Figure 1). No alteration of liver serum enzymes was detected. The contrast
enhanced imaging follow-up, through both CT and MRI,
showed a complete recovery of the liver parenchyma 10
mo after irradiation, suggesting the diagnosis of RILD.
The patient did not show any alteration of serological
liver parameters, except for high AFP serum levels [13
fold above normal values (NV)], whose first evaluation
dated back to a period of the post surgical follow-up
when the liver lesion was disappearing. After upper and
lower endoscopy examinations which resulted negative
for neoplasia, the patient was referred to our gastroenterology unit in May 2008 due to a further increase of the
AFP level (21 fold above NV). In the same time period,
other tumor markers such as carcinoembryonic antigen
and carbohydrate antigen 19-9 were normal. At this time,
HCV-Ab and hepatitis B surface antigen were negative
and transaminases, indexes of cholestasis and prothidosynthesis were in the normal range. No evidence of metabolic disease or iron accumulation emerged. The patient
had an average intake of three standard alcohol drinks
per day (12 g of ethanol per standard alcohol drink) and
was treated with ramipril for mild essential hypertension.
Finally, no instrumental signs of portal hypertension by
US were found. On physical examination, the liver was
palpable (2 cm under the costal arch in inspiration), with
parenchymatous consistency and a smooth surface, the
spleen was not palpable, no peripheral lymphadenopathies were discovered and the testes were normal. Thus,
the patient underwent an abdominal and testis US, total
body dynamic contrast-enhanced CT and upper endos-

CASE REPORT
A 52-year-old male, heavy smoker (40 cigarettes per day
for 30 years), 1.5 years before our first examination, underwent gastrectomy for gastric cancer of the angulus,
stage Ⅱ (pT2b, pN1, pMx) of the TNM Classification
of Malignant Tumors[14], grade 3 (G3) according to the
American Joint Commission on Cancer[15]. Blood analysis and liver imaging [contrast-enhanced CT, ultrasound
sonography (US)] performed during hospital stay for
gastric surgery demonstrated the absence of risk factors
for liver disease and a normal liver structure and function. Preoperative serum tumor markers were not evaluated. Three months after surgery, he underwent adjuvant
therapy: 5-fluoruracil (5-FU) ev infusion 225 mg/mq per
die (35 d) plus 45 Gy irradiation on the epigastric region.
During follow-up 6 mo after surgery, a diffuse alteration
of the contrast medium uptake affecting the left hepatic
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A

Figure 2 Axial computed tomography scan after iv iodinated
contrast medium administration in
the arterial hepatic phase (A) and
portal phase (B). A: The computed
tomography study does not show
focal lesions in the liver parenchyma
(Jul 2008); B: A focal nodular hypo
attenuated lesion is present affecting the left hepatic lobe (arrow); it
presents with regular margins and
appears mildly vascularised (Nov
2008).

B

copy with gastric mucosa biopsies. All these examinations
failed to detect alterations, except for a 1.5 cm lymph
node at the site of the surgical anastomosis (Figure 2A).
As a consequence of a dramatic increase of AFP serum
levels (200-fold the NV) in September 2008, an US examination detected a 3 cm × 2 cm, hypoechogenic lesion of
the left hepatic lobe which was biopsied. The total body
dynamic contrast-enhanced CT confirmed a single 4 cm
hypo vascular lesion affecting the left hepatic lobe, in the
same region previously affected by RILD (Figures 1 and
2). The histology showed an extensively necrotic, poorly
differentiated epithelial tumor (Figure 3A). The neoplastic cells were immunoreactive for MOC-31 (cell surface
glycoprotein), CK-8 and CK-18 (Figure 3B and C) and
negative for CK-7, CK-20 and Hep Par 1. Sparse cells
were immunoreactive for AFP as well (Figure 3D). Since
the upper endoscopic examination excluded pathology
of the residual stomach mucosa, a presumptive diagnosis
of a primary poorly differentiated liver tumor originated
at the site affected by RILD was taken into consideration.
However, a positron emission tomography examination
showed 2 areas of increased metabolic activity localized
in correspondence to a parasternal lymph node and in
the left hepatic lobe. Those alterations were referred to
as metastatic lesions. Other areas with a less pronounced
metabolic activity were described as affecting the epigastric region and the mesenteric-pancreatic region. Therefore, the primitive gastric cancer (Figure 3E) was re-evaluated by immunohistochemistry. The analysis revealed
diffuse positivity of the neoplastic cells for MOC-31,
CK-8, CK-18 and AFP (Figure 3F-H), focal positivity
for Hep Par-1 and negative for CK-7 and CK-20. The
comparative histology analysis of the liver lesion and the
gastric cancer allowed a definitive conclusion of liver metastasis of an AFP-producing gastric cancer. The patient
was enrolled to receive systemic chemotherapy for gastric
cancer metastases. The patient deteriorated from progressive hepatic metastases and expired 12 mo after the
detection of the first liver metastatic lesion. No autopsy
was performed.

The final diagnosis of the liver lesion was achieved only
by immunohistochemistry, where MOC-31 (cell surface
glycoprotein), CK-8 and CK-18 positivity, focal positivity
for AFP and negativity for CK-7, CK-20 of both liver lesion and gastric cancer allowed the definitive conclusion
of liver metastasis of AFP-producing, and likely endodermal stem cell-derived, gastric cancer. Moreover, this
phenotype is in accordance with the features of hepatoid
adenocarcinoma of the stomach, as described by Terracciano et al[6]. As a differential diagnosis, we hypothesized
a case of primitive liver cancer originating on RILD. This
hypothesis was sustained by the potential mutagen effect
of radiation[16] and chemotherapy, other than the absence
of other metastatic lesions and the lack of local gastric recurrence. In contrast, the immunohistochemical analyses
and the comparison with the primitive gastric cancer allowed the definitive conclusion of liver metastasis. Therefore, the message for clinicians from this case report
could be that, in the presence of high AFP serum levels
and history of gastric cancer, the immunohistochemical
characterization of primitive cancer and liver lesion is
absolutely necessary for a definitive diagnosis. Moreover,
in our opinion, the accurate evaluation of a pre-existing
chronic liver disease[17] is of relevance because its absence,
as in our case, decreases the probability of primitive liver
cancer, reinforcing the accuracy of the diagnostic process.
Indeed, theoretically primitive liver cancer occurrence
could be increased by eventual radiation administration
during the activation of resident stem cell compartment
occurring in chronic liver diseases[17-24]. The second point
in the discussion is the relationship between RILD and
the emergence of liver metastases. In our patient, the diagnosis of RILD was based on strictly accepted criteria,
including a contrast-enhanced CT and MRI that allowed
us to follow the evolution of the characteristic liver lesion
until its resolution[7-9]. Moreover, the dose of radiation was
compatible with RILD occurrence, similar to the timing
of a RILD occurrence after radiation exposure. As RILD
clinical presentation depends on the volume of irradiated
liver and hepatic functional reserve, a localized exposure
of the liver parenchyma in a patient with a good hepatic
functional reserve could lead to a RILD without elevated
liver enzymes or massive ascites, as in our patient. In addition, we performed all necessary clinical, biochemical and
imaging procedures to exclude underlying liver diseases.

DISCUSSION
This case report engaged us in a differential diagnosis between HCC and AFP-producing gastric cancer metastasis.
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Figure 3 Histological-immunohistochemical characterizations of liver and gastric tumors are illustrated in A-D and E-H respectively. The liver tumor is extensively necrotic (A) and neoplastic cells are immunoreactive for MOC-31 (B) and cytokeratin (CK)-18 (C). Sparse cells are immunoreactive for alpha-fetoprotein (AFP)
as well (D). The gastric adenocarcinoma (E) is immunoreactive for MOC-31 (F), CK-18 (G) and AFP (H) as well. A and E: Hematoxylin and eosin.

Whether AFP-producing gastric cancer is associated with
frequent liver metastases[1-5], no cases of gastric cancer
liver metastases emerging in a site of the liver previously
affected by RILD were described. However, we were encouraged to describe the case because, in our opinion, the
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localization of metastasis in the site of the liver involved
by RILD could be not casual but could involve specific
pathogenetic mechanisms. In fact, several clinical and
experimental evidences suggested an increased incidence
of metastases after radiation doses that were insufficient
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to control the primary tumor[25-28]. Furthermore, in vivo
studies in mice demonstrated an increased susceptibility
of the lung and the liver irradiated prior to i.v. administration of tumor cells, to be affected by cancer cell engraftment[29-31]. Radiation could favor metastases seeding since
vascular damage facilitates tumor cell intravasation[29] and
because cell death caused by radiation may release soluble
factors, promoting the engraftment and growth of circulating cancer cells[32]. A specific role could be suggested
for vascular endothelial growth factor (VEGF) generated
in the site of RILD-induced vascular and cell damage. In
fact, obstruction of the hepatic microcirculation, as occurs during RILD, leads to an increased hepatic VEGF
expression[33]. This growth factor might induce proliferation of previously dormant liver microtumors[34] or may
exert chemo-attractant function on VEGFR (VEGF receptors) expressing circulating cells, leading to enhanced
metastases seeding[35,36]. Interestingly, gastric carcinoma
cells express different types of VEGF and relative receptors, including VEGF-C and VEGFR-3, which may play
a role in the seeding and growth of cells in the site where
enhanced VEGF production occurs[37]; in our case, the
left liver lobe affected by RILD. In conclusion, it could
be rational to consider that RILD increased the probability of gastric cancer metastases seeding due to the
occurrence of vascular damage facilitating the tumor
cells intravasation and due to the increased production of
chemo-attractant molecules for malignant circulating cells,
such as VEGF.
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tions. Substantial number of drug-drug interactions are
anticipated with the use of telaprevir, a cytochrome
P450 3A and P-glycoprotein substrate and inhibitor.
Herein we describe a patient with HCV-associated
hepatocellular carcinoma treated simultaneously with
a telaprevir-containing regimen and localized chemotherapy (transcatheter arterial chemoembolization)
with doxorubicin. No clinically relevant interactions or
adverse events developed while on antiviral therapy.
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Core tip: This case suggests that therapy for chronic
hepatitis C virus (HCV) infection may be given simultaneously with localized chemotherapy in patients with
hepatocellular carcinoma (HCC). The use of telaprevir has improved response rates in patients with HCV
genotype 1 infections. Substantial number of drug-drug
interactions are anticipated with the use of telaprevir,
a cytochrome P450 3A and P-glycoprotein substrate
and inhibitor. Herein, we describe a patient with HCVassociated HCC treated simultaneously with a telaprevir-containing regimen and localized chemotherapy
(transcatheter arterial chemoembolization). No clinically
relevant interactions or adverse events developed while
on antiviral therapy.
Original sources: Torres HA, Mahale P, Miller ED, Oo TH, Frenette C, Kaseb AO. Coadministration of telaprevir and transcatheter arterial chemoembolization in hepatitis C virus-associated
hepatocellular carcinoma. World J Hepatol 2013; 5(6): 332-335
Available from: URL: http://www.wjgnet.com/1948-5182/full/
v5/i6/332.htm DOI: http://dx.doi.org/10.4254/wjh.v5.i6.332

Abstract
The use of direct-acting antiviral agents (e.g. , telaprevir, boceprevir) has improved response rates in
patients with hepatitis C virus (HCV) genotype 1 infec-
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INTRODUCTION

Table 1 Patient characteristics

The use of direct-acting antiviral agents (e.g., telaprevir,
boceprevir) has improved response rates and in many
cases shortened treatment durations in patients with
hepatitis C virus (HCV) genotype 1 infections[1-3]. In the
wake of this development, the American Association for
the Study of Liver Diseases recently updated its practice
guidelines for the treatment of chronic HCV infections[4].
However, owing to a lack of information about the safety
and interactions of these direct-acting antiviral agents,
these new guidelines failed to address the issue of HCV
infection in special populations, including patients with
cancer.
In HCV-infected cancer patients, antiviral therapy is
not recommended during chemotherapy or immunosuppressive therapy for the fear of potentiating myelosuppression and causing life-threatening cytopenia. Authors
have reported hepatic dysfunction because of acute exacerbation of chronic HCV infection in cancer patients
necessitating discontinuation of chemotherapy or immunosuppressive therapy owing to persistently increased
aminotransferase levels[5-7]. Even though this acute exacerbation of chronic HCV infection does not lead to
fulminant hepatitis, it interrupts the administration of
potentially life-saving chemotherapy[8,9].
Information about concomitant HCV treatment in
cancer patients undergoing chemotherapy or immunosuppressive therapy is scarce. A small case series looked
at management of severe hepatic dysfunction with pegylated interferon-alpha-2a and ribavirin in three children
with hematologic malignancies and HCV infections[10].
The investigators started HCV therapy only after dose reduction and intermittent discontinuation of chemotherapy failed to control the hepatic dysfunction and made
administration of chemotherapy impossible. Two of the
three patients had sustained virological responses, both
of whom had genotype 1b infections. More importantly,
oncologists were able to initiate chemotherapy in all three
cases.
HCV-related hepatocellular carcinoma (HCC) represents a particular challenge, since the majority of patients
have poor liver reserve. Therefore, systemic chemotherapy trials in HCC indicated poor tolerance with no
survival benefit. Recently, transcatheter arterial chemoembolization (TACE) modality was approved for unresectable HCC, and was extended to patients awaiting liver
transplantation as a “bridging therapy”[11,12].

Characteristics
Age, yr
Sex
Race
HCV treatment history
IL-28B polymorphism
Treatment duration before liver
transplant, wk
Antiviral treatment toxicity

69
Male
African-American
Partial responder
CT
24
Hematologic (anemia, neutropenia,
thrombocytopenia)

HCV: Hepatitis C virus; CT: Computed tomography; IL-28B: Interleukin-28B.

tration of TACE. Three months after initiation of HCVtargeted treatment with pegylated interferon-alpha-2a and
ribavirin as salvage therapy, the patient’s transaminases
improved, and we were able to perform the first TACE
procedure with doxorubicin drug-eluding beads (Figure
1). The patient had only a partial virological response
(reduction in HCV RNA level < 2 log10 IU/mL below
baseline) at 24 wk after treatment initiation; therefore,
HCV therapy was discontinued. Three months later, we
restarted treatment of HCV, now with telaprevir, pegylated interferon-alpha-2a, and ribavirin following the
standard guidelines for patients without cancer[4]. Less
than a month after treatment initiation, the patient underwent a second TACE procedure with doxorubicin (Figure
2). The transaminases continued to improve after TACE,
and the patient’s HCV RNA level was below 43 IU/mL
at week 4 of therapy and became undetectable 8 wk after
treatment initiation. The patient received dual therapy
with pegylated interferon-alpha-2a and ribavirin following
12 wk of the triple combination therapy described above.
Patient met the Milan criteria[13] and he underwent
liver transplantation when a suitable donor organ became
available at week 24 of total antiviral therapy. Liver transplantation was complicated with viremic recurrence first
noted 4 wk after transplant, without abnormalities of
liver enzymes or graft dysfunction.
During the 24 wk of antiviral therapy, adverse side
effects of HCV therapy included anemia, thrombocytopenia, and neutropenia that necessitated administration
of growth factors and reduction of the pegylated interferon-alpha-2a and ribavirin doses. HCV therapy with
telaprevir-containing regimen did not lead to side effects
that were different than those encountered during dual
therapy with pegylated interferon-alpha-2a and ribavirin.

CASE REPORT

DISCUSSION

Herein we describe the case of a 68-year-old male with
chronic HCV infection with genotype 1b and HCC
deemed to be a candidate for TACE and liver transplantation (Table 1). We initiated HCV therapy with pegylated
interferon-alpha-2a and ribavirin to prevent allograft infection and normalize alanine aminotransferase levels, as
the elevated transaminases were preventing the adminis-

The increased incidence of HCC in the United States has
resulted in a dramatic rise of patients listed for orthotopic liver transplantation[14] with concomitant increased
waiting-times for all patients. This prolonged wait time
allows consideration of treatment of HCV while waiting for transplantation in those patients with adequate
liver function who are listed for HCC-related reasons as
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Figure 1 Hepatitis C virus RNA and alanine aminotransferase levels according to duration of hepatitis C virus treatment and transcatheter arterial chemoembolization. HCV: Hepatitis C virus; TACE: Transcatheter arterial chemoembolization; ALT: Alanine aminotransferase.

A

Figure 2 Computed tomography scan image. A: Illustrating a hypervascular hepatocellular carcinoma lesion (arrow) in arterial phase
pre-treatment with transcatheter arterial chemoembolization; B: Indicating treatment response
with loss of vascularity of the lesion (arrow) in
arterial phase following transcatheter arterial
chemoembolization procedure treatment.

B

417.6 ng/mL respectively[19]. However, TACE procedure
with doxorubicin drug-eluding beads is associated with
minimal systemic exposure of the chemotherapeutic
agent with negligible systemic toxicity[20].
This case suggests that therapy for chronic HCV infection may be given simultaneously with a localized chemotherapeutic modality (TACE) in patients with HCC,
given the tolerability of this procedure in compensated
liver cirrhosis. However, this intervention should be used
with caution and only in the salvage setting, as more
studies are required to evaluate the interactions of directacting antiviral agents with chemotherapeutic agents.

achievement of sustained virological response prior to
transplantation could eliminate the risk of HCV recurrence post-transplant[15,16].
A recent study by Garg et al[17] concluded that coadministration of telaprevir, a cytochrome P450 3A and
P-glycoprotein substrate and inhibitor, and cyclosporine
or tacrolimus was associated with major interactions with
significantly increased blood concentrations of these immunosuppressive agents, which could lead to serious or
life-threatening adverse events. We did not encounter any
clinically relevant adverse effects of administration of the
telaprevir-containing regimen during TACE with doxorubicin used and loco-regional therapy.
To our knowledge, pharmacokinetic studies have not
been conducted looking for drug-drug interactions between doxorubicin (used as part of TACE) and telaprevir. Although such interactions remain theoretical, they are
possible as systemic concentrations of doxorubicin can
be identified following TACE. For example, in one study
using a rabbit liver tumor model, plasma concentration of
doxorubicin after TACE was as high as 360.5 ng/mL[18].
In a phase 2 study designed to establish the efficacy and
safety of drug eluting beads loaded with doxorubicin
for the TACE treatment of HCC patients, doxorubicin
Cmax and AUC were 78.97 ± 38.3 ng/mL and 662.6 ±
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A caval homograft for Budd-Chiari syndrome due to inferior
vena cava obstruction
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atrial continuity by the interposition of a fresh caval
homograft, a novel surgical approach never described
before for BCS. Further follow-up revealed progressive
reduction and resolution of ascites, and overall clinical
improvement. IVC obstruction near to the atrium can
be surgically approached with a new technique consisting in inferior vena cava resection and replacement
with a caval homograft.
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Core tip: We describe a novel surgical approach using a
fresh caval homograft for inferior vena cava (IVC) obstruction proximal to the atrium. An attempt to balloon
dilatation of the IVC obstruction was complicated by
right atrial disruption with tamponade and ventricular
fibrillation. Lately, the patient successfully underwent
a reconstruction of the cavo-atrial continuity by the
interposition of a fresh caval homograft, a novel surgical approach never described before for Budd-Chiari
syndrome. Further follow-up revealed progressive reduction and resolution of ascites, and overall clinical
improvement.

Abstract
Transjugular intrahepatic portosystemic shunt (TIPS) is
the standard treatment of Budd-Chiari syndrome (BCS)
non responsive to medical therapy. However, patients
with inferior vena cava (IVC) obstruction proximal to
the atrium do not benefit from TIPS and a surgical approach is mandatory. We report the case of BCS due
to intrapericardial IVC obstruction. We describe a novel
surgical approach using a fresh caval homograft. An
attempt to balloon dilatation of the IVC obstruction
was complicated by right atrial disruption with tamponade and ventricular fibrillation. Lately, the patient
successfully underwent a reconstruction of the cavo-
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INTRODUCTION
The management of Budd-Chiari syndrome (BCS) non
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responsive to medical therapy relies on the possibility of
further interventional [angioplasty/stenting or transjugular
intrahepatic portosystemic shunt (TIPS)] or surgical (shunts
or liver transplantation) approaches[1,2]. However, apart
from liver transplantation, surgical approach is performed
in a minority of patients[3]. This is probably the consequence of the absence of a well established surgical strategy for BCS, the huge difference in the outcome reported
after surgery and the good response homogeneously
reported after interventional approaches[4-13]. In fact, TIPS
has recently become the standard treatment of BCS non
responsive to medical therapy[3]. However, a subgroup of
patients with BCS, namely those with inferior vena cava
(IVC) obstruction proximal to the atrium, do not benefit
from TIPS and a surgical approach is mandatory. The
combination of side-to-side portacaval shunt (SSPCS)
and cavoatrial shunt seems to be the most reliable surgical
technique according to a single centre experience[6].
Herein, we report the case of a patient with intrapericardial inferior vena cava obstruction successfully treated
with the reconstruction of the cavo-atrial continuity by
the interposition of a fresh caval homograft.

of the extracorporeal circulation. The patient was then
admitted to the intensive care unit and slowly recovered
despite progressive worsening of ascites and leg swelling.
In December 2011, an elective surgical treatment was
planned. A jugulo-pubic incision with median sternotomy
was performed. Hepatic hilus was prepared and through
a phrenic incision the junction between the inferior vena
cava and the right atrium was thoroughly isolated. The
extracorporeal circulation was instituted between aorta,
superior vena cava and right femoral vein. On beating heart, the right atrial wall was opened in the site of
the previous tear and all the leads were removed. The
obstruction of the vena cava was due to the excess of
fibrous tissue around one of the old inactive electrodes
which migrated deeply into the vein. All the scarred tissue
was removed and the hepatic vena cava was opened free
with the supra-hepatic veins widely pervious. Then the
liver and the right atrium were connected with a segment
of vena cava harvested from a cadaveric multi-organ donor and preserved in electrolytic solution. The extracorporeal circulation was interrupted and the inferior caval
flow restored. Three new epicardial electro-catheters were
implanted, respectively, one on the left ventricle, one on
the RV and one in the right atrium. Few days after surgery ascites and swelling started to resolve and the patient
was discharged on day 12 with low dose of diuretics that
were subsequently stopped.
Histological examination of the liver biopsy performed during surgery confirmed a BCS picture and revealed severe centro-central bridge and sinusoidal fibrosis.
At the programmed examinations, respectively three,
six and thirteen months after surgery, the patient was
well, with no signs of inferior venous congestion and
normal liver biochemistry. Moreover doppler echography
revealed a normal flow from IVC and right atrium.

CASE REPORT
A 47 year old man was referred to our centre for ascites
and radiological evidence of IVC obstruction.
Due to a Ⅲ degree congenital atrio-ventricular block,
a bicameral pacemaker (PM) with epicardial leads had
been positioned at the age of 2 years old. Later on, many
endocardial leads were implanted and, when he was
referred to our centre for ascites, he had 5 catheters in
place: two inactive right ventricle (RV) leads trough the
left subclavian vein (one since 1980 and one since 1997)
and three active leads trough the right subclavian vein (a
bipolar atrial catheter since 2010, a RV bipolar catheter
since 2010 and a monopolar catheter in the coronary
sinus for left ventricle pacing; the 3 active catheters were
linked to a ABIV PM).
At admission, examination revealed ascites and leg
swelling. Biochemistry revealed hemoglobin 11.1 g/dL,
platelets 173000/mm3, albumin 4.2 g/dL, normal aspartate
aminotransferase/alanine aminotransferase, only slightly
increased alkaline phosphatase and gamma-glutamyltransferase, bilirubin 1.8 mg/dL, international normalised ratio
1.3. Splenomegaly was evident clinically and at ultrasound
(14 cm). A contrast-enhanced computed tomography
confirmed a complete IVC occlusion at the level of the
connection with the right atrium. At that level, one of the
inactive leads formed a loop with presence of evident ingrowth of fibrotic tissue. The angiography confirmed the
occlusion of the IVC with an extension of 2 cm.
In November 2011, in the cardiac hybrid suite, an attempt to balloon dilatation of the IVC obstruction was
performed but was complicated by right atrial disruption
with tamponade and ventricular fibrillation. An emergency sternotomy was performed and the atrial tear was
repaired with a running suture without the institution
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DISCUSSION
BCS is a rare and serious disease with a generally worsening outcome without intervention. Although definition
of response to treatment is a debated topic, when medical treatment alone is not sufficient to prevent progression, further treatments are needed[1,13].
It is widely accepted that the management of BCS
should follow a step by step strategy. In fact, medical
therapy is the first-line treatment, angioplasty/stenting or
TIPS the further step and liver transplantation (LTx) the
last chance[1,2].
Apart from LTx, surgical treatment is generally not
contemplated in the BCS management by recent guidelines[1,2]. In fact, the most used treatment for BCS non
responsive to medical therapy is TIPS, LTx is used as a
rescue therapy, while surgical treatments are limited to a
strict minority of patients[3].
TIPS is surely the mostly used treatment for BCS
when medical therapy fails[3]. In early experiences, TIPS
has proved effective as BCS treatment, also in the technically difficult case of extension of thrombosis to the por-
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tal vein tree[10,11]. Recently, a multi-centre study provides
long-term data on TIPS treatment for 147 BCS with a 10
year survival of 69%[12]. A less used radiological treatment
is angioplasty/stenting[8,9].
Surgical shunts for BCS can be very successful, but
have been associated with rapid decompensation and inhospital mortality can be high (about 25%), primarily due
to the patients’ poor general condition[4-8]. In the past
years, a surgical approach has been traditionally considered the first choice. In some series, an excellent outcome
with long-term follow-up has been reported (95% survival, 3 to 28-year follow-up)[6]. However, in this series, the
SSPCS was used, an approach that cannot be used when
there is IVC thrombosis or significant compression. In
the same series, the mortality rates of patients with IVC
involvement were very high after traditional surgery (mesoatrial shunts) and better results were described with another technique (SSPCS + cavoatrial shunt) in 18 patients,
all survived after a follow-up of 5-25 years[6]. However,
outcome after surgical portosystemic shunt is variable and
worse results were reported by others[4,5,7,8]. In most of the
above series, patients with liver failure were not considered for surgery but for liver transplantation[4-8].
LTx is the last chance for BCS syndrome non responsive to either medical therapy and re-canalization/decompression. A multi-centre study reported a 10 year survival
of 68%[14].
Patients with BCS due to a IVC obstruction near to
the atrium constitute a difficult to treat subgroup of BCS
patients, whose management can benefit from endovascular dilatation/stenting or surgical treatment.
Because of obvious reasons, TIPS does not by-pass
IVC obstruction, resulting ineffective. Although some
study describe the possibility of endovascular management as safe and with good long-term patency, data are
scanty and need confirmation on a larger scale[15].
The patient we describe underwent angiographic IVC
obstruction balloon dilatation that was complicated with
atrial laceration and pericardial tamponade , requiring immediate sternotomy, pericardiotomy, internal cardiac massage, pericardial blood drainage and atrial suture. Surgical
approach to BCS due to a IVC obstruction near to the
atrium relies on the possibility of surgical shunts or LTx .
Although the long-term results of LTx for BCS are good,
we believe that LTx should be the last change, since surgical correction avoid successive immunosuppression and
the possibility of LTx complications[14].
The widest experience with a surgical shunt approach
for BCS due to a IVC obstruction is that recently published, and the best experience was reported after a combination of SSPCS and cavo-atrial shunt: 18 patients, all
survived after a follow-up of 5-25 years[6]. Other surgical
techniques reported in that and other series either had
unacceptable or non reported outcomes[4,5,7,8].
The case here reported had an excellent outcome
after the replacement of the obstructed segment of the
IVC with a caval homograft. This technique requires a
strict collaboration with the hepatic and the cardiac team,
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with experience both in cardiac and hepatic transplantation, and the aid of the extracorporeal circulation. The
key of success is to obtain a clear surgical field, with all
the blood drained from the right atrium and from the
liver, allowing a perfect control of the anastomotic site.
Moreover the use of a fresh homograft facilitates immensely the surgical performance.
Acquired inferior vena cava obstruction near to the
atrium can be surgically approached with a new technique
consisting in IVC resection and replacement with a caval
homograft.
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Core tip: This case report shows the coexistence of two
rare diseases, primary biliary cirrhosis and hemorrhagic
hereditary telangiectasia, in a single patient. We think
that this case would be worthwhile to publish because
this is the first manuscript, to our knowledge, in which
the coexistence of these two rare diseases has been
reported. In this setting, the relevance of an accurate
medical history, the role of liver histology and the
characterization of liver involvement through dynamic
imaging techniques can be emphasized.
Original sources: Macaluso FS, Maida M, Alessi N, Cabibbo
G, Cabibi D. Primary biliary cirrhosis and hereditary hemorrhagic telangiectasia: When two rare diseases coexist. World J
Hepatol 2013; 5(5): 288-291 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v5/i5/288.htm DOI: http://dx.doi.
org/10.4254/wjh.v5.i5.288

Abstract
Primary biliary cirrhosis is a slowly progressive cholestatic autoimmune liver disease that mainly affects middle-aged women with an estimated prevalence ranging
from 6.7 to 402 cases per million. Hereditary hemorrhagic telangiectasia, or Rendu-Osler-Weber disease,
is an autosomal dominant disorder characterized by
angiodysplastic lesions (telangiectases and arteriovenous malformations) that can affect many organs, including liver, with a prevalence of 1-2 cases per 10000.
We describe the coexistence, for the first time to our
knowledge, of these two rare diseases in a 50-year old
Caucasian woman. In this setting, the relevance of an
accurate medical history, the role of liver histology and
the characterization of liver involvement through dynamic imaging techniques can be emphasized.

INTRODUCTION
Primary biliary cirrhosis (PBC) is a slowly progressive cholestatic autoimmune liver disease that mainly affects middleaged women with an estimated prevalence ranging from 6.7
to 402 cases per million[1]. Hereditary hemorrhagic telangiectasia (HHT), or Rendu-Osler-Weber disease, is an autosomal
dominant disorder characterized by angiodysplastic lesions
(telangiectases and arteriovenous malformations) that can
affect many organs, including liver, with a prevalence of 1-2
cases per 10000[2]. This condition may lead to portal hypertension due to the presence of intrahepatic shunts between
hepatic artery and portal vein[3], and to ischemic lesions of
the biliary ducts causing the development of strictures and/
or dilatation[4,5]. Liver function tests (LFTs) abnormalities
commonly observed in HHT are elevation of alkaline phosphatase (ALP) and gamma glutamyl transpeptidase (GGT)[6],
thus resembling those observed in cholestatic liver diseases
such as PBC. We describe the coexistence of these two rare
diseases in a 50-year old Caucasian woman.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Focal nodular hyperplasia. A: Fibrous septa (green) giving a nodular appearance to liver parenchyma. Masson’s trichrome staining; original magnification
× 40; B: Diffuse CD34 positive immunostaining in the sinusoids; original magnification × 100.

A

B

C

Figure 2 Hereditary hemorrhagic telangiectasia. Liver parenchyma, devoid of fibrous intra-parenchimal septa, with widespread angiectases in portal and periportal areas. A: Hematoxylin-eosin staining; original magnification × 100; B: Hematoxylin-eosin staining; original magnification × 200; C: Masson’s trichrome staining;
original magnification × 400.

ercytosol 1, soluble liver antigen/liver-pancreas antigen)
confirmed AMA (title 1:1280) and AMA type M2 positivity. Esofagogastroduodenoscopy and colonoscopy did not
show any lesion. Multiphasic contrast-enhanced helical
computed tomography (CT) scans of the liver revealed
multiple focal hypervascular areas (the greater in segment
Ⅶ) without a fully exhaustive radiological characterization.
Ultrasonically guided fine needle biopsy of segment Ⅶ
focal liver lesion showed fibrous septa intersecting the parenchyma, giving an appearance of nodular liver. Staining
the fibrous septa in green through Masson’s trichrome,
the nodular architecture was highlighted (Figure 1A).
In addition, CD34 immunohistochemical assay showed
diffuse CD34 positive staining in the sinusoids (Figure
1B). These features were limited to the hypoechoic focal
liver lesion, in keeping with a diagnosis of focal nodular
hyperplasia (FNH). Biopsy of the adjacent liver parenchyma was devoid of fibrous intra-parenchimal septa
but showed widespread vascular ectasias in portal and
peri-portal areas (Figure 2). Furthermore, an intra-portal
granuloma, portal immunoglobulin M (IgM) lymphoplasmacytic infiltrate (polyclonal anti-IgM; Novocastra,
Newcastle, United Kingdom), bile duct damage and absence of cytokeratin 7 positive bile ducts in some portal
tracts were evidenced both in the focal lesion and in the
adjacent parenchyma (Figure 3). These features were
all consistent with the previous diagnosis of PBC. No

CASE REPORT
A 50-year-old Caucasian woman with PBC stageⅠaccording
to Scheuer’s classification [antimitochondrial antibodies
(AMA) type M2 positivity, titer 1:320, and histological diagnosis five years earlier] was admitted to our Unit in Sep-

tember 2011 for the evaluation of a hypoechoic focal liver
lesion (segment Ⅶ, longest diameter 20 mm) detected
with routine abdominal ultrasound.
At the time of PBC diagnosis, GGT and ALP levels
were approximately five times the upper limit of normal,
while other LFTs were normal. Subsequent therapy with
ursodeoxycholic acid (UDCA, 15 mg/kg per day) had
obtained a rapid reduction, up to normalization, of cholestatic liver enzymes. Furthermore, a thorough medical
history revealed recurrent epistaxis and two episodes of
gastrointestinal bleeding with negativity of both esofagogastroduodenoscopy and colonoscopy in 2003 and 2004.
The causes of death of her parents were unknown.
Physical examination upon admission was unremarkable, except for two clearly visible telangiectasias, one
on the lower lip and the other one on the tongue. All
routine laboratory tests, including LFTs, were normal.
Non-organ specific autoantibodies evaluation (tested by
indirect immunofluorescence for antinuclear antibodies,
AMA, smooth muscle antigens and by immunoblotting
for AMA type M2, type Ⅰliver-kidney microsomes, leb-
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A

B

C

Figure 3 Primary biliary cirrhosis. A: Intra-portal granuloma. Hematoxylin-eosin staining; original magnification × 200; B: Portal immunoglobulin M (IgM) lymphoplasmacytic infiltrate and bile duct damage. IgM immunostaining; original magnification × 400; C: Absence of cytokeratin 7 (CK7) positive bile ducts in some portal
tracts. CK7 immunostaining; original magnification × 200.

A

B

Figure 4 Magnetic resonance. A: Fat saturation gradient echo T1-weighted hepatic arterial phase magnetic resonance (MR) shows multiple ill defined hypervascular
areas in the the right liver lobe, due to arterovenous shunts, and a round, clearly visible, 3 cm lesion surrounded by a hypointense halo; B: On hepatobiliary phase
MR, arteriovenous shunt are no longer visible, while lesion, proven to be focal nodular hyperplasia at core biopsy, is hyperintense in comparison to surrounding liver
parenchyma.

complications occurred after the procedure. Afterwards,
multiphasic abdominal magnetic resonance (MR) showed
hypervascular areas mainly in the right liver lobe, due to
arteriovenous shunts, a clearly visible 3 cm lesion consistent with FNH and enlarged hepatic artery and hepatic
veins (Figure 4). MR cholangiography did not show any
alteration of the biliary tract. Finally, a CT angiography
of the chest was negative for pulmonary arteriovenous
malformations.
UDCA therapy was continued at the same dosage. At
the last follow-up visit (January 2012) the patient was still
asymptomatic, and all LFTs were persistently normal.

Table 1 Curaçao criteria for clinical diagnosis of hereditary
hemorrhagic telangiectasia
Criteria
Epistaxis
Telangiectases
Visceral lesions
Family history

angiectases and visceral involvement) were present, while
the fourth criterion (family history) was not applicable.
The prevalence of hepatic involvement in HHT has
been estimated to range between 32% and 72% by ultrasonography or CT scan[4], even if about 90% of patients
are reported to be asymptomatic. High output heart
failure is the most common manifestation[3], even if our
patient did not show any sign or symptom of cardiovascular disfunction nor abdominal angina, which may
rarely occur due to mesenteric arterial steal by vascular
liver malformations[6]. Furthermore, ischemic lesions of
the biliary tree may cause the development of strictures
and/or dilatation[9], but MR-colangiography was negative. LFTs abnormalities commonly observed in HHT

DISCUSSION
PBC is a rare chronic autoimmune disease whose diagnosis is mainly based on AMA type M2 positivity and liver
histology; it primarily affects middle-aged women with a
prevalence of less than 1/2000[7]. HHT is an autosomal
dominant disease characterized by angiodysplastic lesions
that can affect many organs, including liver, with an estimated prevalence of 1/5000[2].
The so-called Curaçao criteria (Table 1) are widely
used in clinical practice for the diagnosis of HHT[8]. In
our case, HHT diagnosis may be labeled as “definite”,
because at least three out of four criteria (epistaxis, tel-

WCCR|www.wjgnet.com

Description
Spontaneous and recurrent
Multiple, at characteristic sites: lips, oral cavity,
fingers, nose
Gastrointestinal telangiectasias, pulmonary, hepatic,
cerebral or spinal arteriovenous malformations
A first-degree relative with hereditary hemorrhagic
telangiectasia according to these criteria
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patients are elevation of ALP and GGT[6], which were
normal on admission but elevated before the PBC diagnosis and the subsequent introduction of UDCA therapy
five years before. Thus, overall clinical picture could be
related to the coexistence of HHT and PBC, whose diagnosis was stated again by AMA type M2 positivity and
liver histology. In fact, even if bile duct abnormalities and
ductopenia may also be secondary to ischemic bile duct
injury due to HHT liver involvement[10], the presence of
the portal granuloma and the increase of IgM plasma cell
number in the portal tract confirmed a definitive diagnosis of PBC[11].
Consequently, even if generally not recommended
in a clinical setting of HTT due to a theoretical risk of
bleeding[12], liver biopsy was decisive to confirm the diagnosis of PBC.
Finally, the prevalence of FNH in patients with HHT
is 100-fold greater than general population[13]. In our case,
FNH lesion showed a CD34 immunostaining pattern
resembling the one usually observed in hepatocellular carcinoma. Nevertheless, the presence of fibrous septa, highlighted by Masson‘s trichrome staining, and the absence
of cell atypias led to a conclusive diagnosis of FNH,
which, as previously reported[14], can show the above mentioned CD34 immunohistochemical pattern. Its histological finding raised the suspicion of HHT liver involvement,
which was furtherly confirmed by RM detection of the
typical liver vascular abnormalities of HHT and by histologically evident portal and peri-portal angiectases.
To our knowledge, this is the first case in which the
coexistence of PBC and HHT has been reported. In this
setting, the relevance of an accurate medical history, the
role of liver histology and the characterization of liver
involvement through dynamic imaging techniques can be
emphasized.
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INTRODUCTION
Wilson disease (WD) is an autosomal recessive disorder
of copper metabolism that results in an accumulation of
copper in the liver, brain and other tissues. The prevalence
of WD is between 1 in 30 000 and 1 in 100 000 persons
worldwide and in a nationwide survey, the prevalence of
WD in South Korea is 1:37 000[1,2]. It has been demonstrated that children with WD usually have no symptoms
below the age of 3 years. However, cases of WD presenting as a liver disease at 13 mo[3] and 2 years[4] have been
reported, as well as diagnosis by asymptomatic sibling
screening. Recently, molecular genetic testing has shown
to be one of the most important diagnostic methods and
may confirm the diagnosis in equivocal cases. We report
a case of a 9-mo old infant with WD diagnosed by direct
molecular genetic testing, whose hypertransaminasemia
was normalized with penicillamine therapy.

Abstract
Wilson disease (WD) is an autosomal recessive disorder of copper transport caused by alteration of the adenosine triphosphatase 7B gene. It is rare to diagnose
WD below the age of three years. Molecular genetic
testing is one of the most important diagnostic methods and may confirm the diagnosis in equivocal cases.
We report a case of a 9-mo old boy with WD who presented as chronic hepatitis. Genetic analysis showed
compound heterozygotes of p.G1186S and c.4006delA.

CASE REPORT
A 9-mo old male infant was found to have hypertransaminasemia on routine laboratory investigation when he visited
for acute diarrhea. Although clinical symptoms of enteritis
improved, aminotransferase levels remained persistently
high. He had no other symptoms and his development
was normal for his age. All the etiological investigations of
hypertransaminasemia (hepatitis A virus, hepatitis B virus,
hepatitis C virus, cytomegalovirus, rubella virus, herpes virus, toxoplasmosis, autoimmune hepatitis, myopathies) were
negative. However, the serum ceruloplasmin level was below normal (< 3 mg/dL) and serum copper level was 37.4
µg/dL. He had no abnormal neurological findings and a

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Table 1 Clinical and biochemical features of the patient
Age (mo)

9

AST/ALT (IU/L)
102/122
Cu in urine (µg/24 h)
Ceruloplasmin (mg/dL)
Mutation
K-F ring
Cu in the liver (µg/g dry weight)

22
113/144
<9

23

24

26

90/105 171/194 185/285
14.9
15.2
62.2
<9
<8
p.G1186S/c.4006delA

27

30

262/401

111/162
421.4
<8

No
748

AST: Aspartate aminotransferase; ALT: Alanine aminotransaminase.

A

B

Figure 1 Histological findings. Biopsy specimen showing mild lobular activity, mild portoperiportal activity and periportal fibrosis with frequent portal to portal bridging fibrosis. A: Masson’s Trichrome stain, 40×; B: Masson’s Trichrome stain, 400×.

microscopic examination, there was no evidence of abnormal mitochondria. Some fat vacuoles were found. In the
portal area, a few inflammatory cells and collagen depositions were observed (Figure 2). The diagnosis of WD was
confirmed by molecular analysis of the adenosine triphosphatase 7B (ATP7B) gene, which showed that the child had
a compound heterozygote of p.G1186S and c.4006delA.
The mutation p.G1186S has previously been described in
a Japanese patient[5]. The mutation c.4006delA was a novel
frameshift mutation, resulting in a stop codon (Figures 3
and 4).
Therapy with zinc 24 mg twice a day was immediately started, as well as a low copper diet. However, after
commencing zinc treatment, aminotransferase level increased; aspartate transminase 262 IU/L; alanine transminase 401 IU/L (Table 1). The therapeutic regimen
was switched to D-penicillamine 125 mg twice a day (22
mg/kg per day), pyridoxine 12.5 mg once a day and zinc.
At regular follow-ups under medical therapy, hypertransaminasemia was normalized and currently he continues
to do well.

Figure 2 Electron microscopic examination. There was no evidence of
abnormal mitochondria. Some fat vacuoles are found. In the portal area, a few
inflammatory cells and collagen depositions are observed (original magnification 2000×).

Kayser-Fleischer corneal ring was not found on a slit-lamp
examination. Laboratory investigations revealed a hemoglobin level of 12.8 g/dL, with normal white blood cell and
platelet counts. The serum total bilirubin was 0.3 mg/dL,
albumin level was measured at 4.1 g/dL. Prothrombin time
was 12.7 s and the international normalized ratio was 6.54.
However, a 24-h urinary copper excretion was normal in
a repeated test (Table 1). Percutaneous liver biopsy was
performed. Histological evaluation revealed mild lobular
activity, mild portoperiportal activity and periportal fibrosis
with frequent portal to portal bridging fibrosis (Figure 1).
Quantitative determination of hepatic copper level was
elevated (748 µg/g dry weight of liver tissue). On electron
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DISCUSSION
WD is an autosomal recessive disorder of copper transport that results in an accumulation of copper, primarily
in the liver, brain and the cornea, and was first described
as a syndrome by Wilson[6] in 1912. WD is the most
common inherited liver disease, with a prevalence of
1:37 000 in the pediatric population in South Korea[2,7].
In recent years, molecular testing for ATP7B muta-
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A
Proband
-/c. 4006delA

Control

p. G1186S/-

B
Proband
p. G1186S/c. 4006delA

-/-

Control

Figure 4 Pedigree. The patient has a compound heterozygote of p.G1186S
and c.4006delA.
Figure 3 Adenosine triphosphatase 7B sequencing. A: c.3556G>A,
p.G1186S, heterozygote; B: c.4006delA, p.Ile1336TyrfsX57 (reverse complementary sequence, STOP 1392), heterozygote.

µg/g of dry liver) and Kayser-Fleischer (KF) rings were
found in 96%, 86%, 88% and 73% of the patients with
WD respectively[2,7].
There are numerous pitfalls in the diagnosis of WD
because of the lack of any single sensitive and specific
diagnostic test. Serum ceruloplasmin concentrations are
elevated by acute inflammation and may be low in conditions associated with a hypoproteinemic state. Particularly in early infancy to the age of 6 mo, serum ceruloplasmin concentrations are physiologically very low. In one
series of WD in children, 2 of 57 cases had a normal
ceruloplasmin level and the diagnosis was confirmed by
genetic analysis[11].
A 24-h urinary copper excretion is useful for the diagnosis of WD and for monitoring treatment. However
the interpretation of 24-h urinary copper excretion can
be difficult because similar results may be seen in chronic
liver diseases, including autoimmune hepatitis. Furthermore, heterozygote carriers could also have intermediate
levels. Twenty-four hours urinary copper excretion may
show false negative results at presentation in patients
diagnosed with WD and it may also show false negative
results in asymptomatic children.
Hepatic copper content greater than 250 µg/g dry
weight is usual in patients with WD but the concentration can be falsely low due to an inhomogeneous
distribution of copper. In a pediatric study, sampling
error was common in rendering this test unreliable in
patients with cirrhosis and clinically evident WD[12] and
hepatic copper concentrations can be highly increased
in long-term cholestasis. KF rings also are present in
of 44%-62% of patients with mainly hepatic disease at
the time of diagnosis[9]. Especially in children presenting with liver disease, KF rings are usually absent. In
the genetically confirmed present case, the serum ceruloplasmin level was below normal and the amount of
hepatic copper was elevated, but 24-h urinary copper
excretion was normal at presentation and a KF ring was
absent. Specific ultrastructural changes may be visible
in WD. Typical findings include variability in size and
shape, increased density of material, inclusions of lipid
and granular material, and increased intracristal space
with dilatation of the tips of cristae[13] but ultrastructural
analysis of liver specimens revealed no evidence of ab-

tions has been used to aid in diagnosis. More than 500
mutations in the ATP7B gene are now recognized (www.
medicalgenetics.med.ualberta.ca/wilson/index.php). The
p.R778L (an allele frequency of 37%), p.A874V (13%),
p.L1083F (8%) and p.N1270S (6%) are the common major mutations in South Korea[2,7]. The identification of
one mutation may be adequate to confirm the diagnosis
if characteristic clinical symptoms and at least some of
the biochemical features are present and if the one mutation detected is clearly established as a disease-causing
mutation[8]. Direct DNA sequencing did confirm WD
in 98% of the Korean patients. Two mutations were detected in 70% and one mutation in 28% of the patients
who showed characteristic biochemical and clinical findings of WD[2]. Iorio et al[3] reported a case of a 13-mo
old child with WD who was diagnosed by biochemical
family screening. However, the molecular analysis had
not revealed known mutations in either the patient or
her 8-year old brother. The 9-mo old infant in the present study represents the youngest patient confirmed by
two ATP7B mutations, even in the absence of a family
history of WD.
The diagnosis of WD is based upon the clinical setting combined with compatible biochemical, histological
and physical findings. None of the laboratory parameters
alone allows for a definite diagnosis of WD, particularly
in infants and young children. At a consensus meeting,
a scoring system was devised by Ferenci et al[9] in 2003,
based on a composite of biochemical, histological and
genetic features. In 2008, the American Association for
Study of Liver Diseases guidelines provided diagnostic
approaches and specific recommendations on the basis
of published data and the researcher’s experience in
caring for patients with WD[10]. The biochemical diagnosis relies upon demonstration of abnormal copper
parameters, such as low serum ceruloplasmin concentration, high urinary copper and increased hepatic copper
concentration. A combination of any two of these three
findings is strong support for a diagnosis of WD[8]. In
South Korea, in a nation-wide survey of WD, low serum
ceruloplasmin (< 20 mg/dL), high 24-h urine copper excretion (> 100 µg), high hepatic copper contents (> 250
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normal mitochondria in our case.
The treatment of first choice among chelators and
zinc in specific clinical situations of WD is still debated.
Not only the agent, but the age at which presymptomatic
patients with WD should be treated is still a matter of
debate. Brewer et al[14] recommended an early treatment
of presymptomatic patients during pediatric years with
zinc. Iorio et al[3] had treated the 13-mo old child with
zinc. In this case, although therapy with zinc was continued, his transaminase levels increased but after changing
the regimen to penicillamine, the liver enzyme levels
normalized. Further research on management of very
young children with WD is needed.
In conclusion, even in infancy, elevation of transaminase should lead to exclusion of WD if other etiologies
of hypertransaminasemia are ruled out. Genetic testing
is the only reliable tool to identify very young patients
with WD. We report a case of a 9-mo old boy with WD
presenting as chronic hepatitis with compound heterozygotes of p.G1186S and c.4006delA.
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Extrahepatic aneurysm of the portal venous system and
portal hypertension
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well as gastroesophageal varices. A conservative approach using beta-blocker therapy was chosen. The
patient was followed-up for 60 mo, during which time
the asymptomatic status was unaltered and the PVA
remained stable.
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INTRODUCTION
Portal vein aneurysm (PVA) is a disorder of hepatic vascularization that is clinically diagnosed upon imaging findings
of venous dilatation larger than 2 cm[1]. The majority of
reported PVAs are localized to the main portal vein. Moreover, an appreciable amount of PVAs are associated with
artero-venous fistula or vascular malformations, such as hereditary teleangectasia[2]. PVAs are classified as congenital or
acquired, and etiologies of the acquired cases include chronic liver disease, pancreatitis, abdominal surgery, or trauma[3].
The manifestation of PVA symptomatology is various and
can depend upon the size and related complications, such
as thrombosis. However, many cases are asymptomatic and
are detected as an incidental finding in routine radiological
examinations performed for other indications[2,4-6].
PVA, including asymptomatic types left undiagnosed
or untreated, are associated with several severe complications with high mortality rates, including rupture, local
compression, or portal hypertension[7-10]. While recent

Abstract
Portal venous aneurysm (PVA) is a rare condition characterized by dilatation of the portal venous system. PVA
manifestation of symptoms is varied and depends on
the aneurysm size, location and related-complications,
such as thrombosis. While the majority of reported
cases of PVA are attributed to portal hypertension,
very little is known about the condition’s pathophysiology and clinical management remains a challenge.
Here, we describe a 67-year-old woman who presented
with complaint of dyspepsia and without a significant
medical history, for whom PVA was incidentally diagnosed. The initial upper abdominal ultrasound revealed
marked dilatation of the main portal vein, and subsequent contrast-enhanced computed tomography with
angiography revealed a large aneurysm arising from
the extrahepatic troncus portion of the portal vein, as
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A

B

Figure 2 Computed tomography multi-planar reformation oblique and
maximum intensity projection of the esophageal varices’ venous collector. Observation of slow refilling indicated prehepatic portal hypertension.

Figure 1 Computed tomography. A: Volume rendering reconstruction of the
aneurysm; B: Maximum intensity projection of the aneurysm.

advances in imaging technologies have increased the
number of PVA routinely discovered, our knowledge
of the underlying pathophysiology remains limited and
clinical management remains a challenge.

Figure 3 Computed tomography oblique maximum intensity projection on
the long axis of the variceal collector showing the gastric varix.

served inside the aneurysm, and again no signs of thrombosis were observed (Figure 2). The CTA scanning also
showed the spleen to be moderately enlarged (oblique diameter: 12 cm), the pancreas to be normal, and presence
of gastric varices (Figure 3). No biliary stones were detected. Upper gastrointestinal endoscopy was performed
and revealed small gastroesophageal varices.
The hepatic vein-portal pressure gradient (HVPG)
was normal (6 mmHg), confirming a prehepatic origin of
portal hypertension. The presence of esophageal varices
and signs of portal hypertension prompted the initial consideration of an intrahepatic portocaval shunt to reduce
the portal pressure and maintain blood flow. However,
the risk of shunt dysfunction and the patient’s refusal for
intervention led to the use of a medical therapy approach.
The patient was administered carvedilol (50 mg once daily) and monitored by laboratory testing and sonographic
imaging every 12 mo. The patient attended routine followup appointments, the last being 60 mo after discharge to
home. All follow-up examinations indicated asymptomatic
status and maintenance of the PVA as stable.

CASE REPORT
A 67-year-old Caucasian woman was referred to our
gastroenterological unit for evaluation of dyspeptic complaint. The patient’s past medical history was unremarkable, and she denied experiencing recent weight change
or melena, or abusing alcohol. Initial physical examination revealed no evidence of abdominal pain, jaundice, or
hepatomegaly. Results of standard blood tests, including
the hepatic function marker profile panel, were within
reference ranges. An upper abdominal ultrasound revealed marked dilatation of the main portal vein (diameter:
4 cm; length: 8.5 cm). However, the superior mesenteric
vein, splenic vein, and other extrahepatic segments of the
portal vein appeared normal. No features of thrombosis
were present. The liver itself showed homogeneous parenchyma and normal size. The spleen and pancreas also
appeared grossly normal. Subsequent contrast-enhanced
computed tomography with angiography (CTA) was performed. The aneurysm was found to arise at the troncus
of the extrahepatic portion of the portal vein, proximal
to its bifurcation (Figure 1A). The overall size was measured as 8 cm × 4.5 cm, and the neck was 0.2-0.3 cm.
The posterior of the aneurysm was located at the portal
confluence (Figure 1B). Turbulent blood flow was ob-
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patients. Symptomatic clinical presentation is often the
result of PVA rupture or secondary thrombosis, portal
hypertension, or biliary compression-induced cholestasis[3,7-10]. In the patient described herein, the PVA was
diagnosed incidentally by ultrasonographic and CTA examinations, in accordance with its asymptomatic nature.
The patient lacked a history of risk factors or indicating
signs of PVA, which suggests that the aneurysm may be
congenital. The patient’s portal hypertension was determined to be secondary to an increased portal blood flow.
The prehepatic origin of inflow justified the HVPG,
which is typically normal in prehepatic portal hypertension. The asymptomatic nature of the PVA somewhat
complicated the choice of therapy and the patient’s willingness to accept various treatment options.
Portocaval shunting is a successful treatment approach
frequently performed in patients with complicated portal aneurysms accompanied by portal hypertension, and
intrahepatic portosystemic shunting is considered an
effective option for cirrhotic patients as it may prevent
the risk of portal thrombosis[11,12]. Accordingly, we considered that a portosystemic shunt may reduce the portal pressure and turbulent flow within the aneurysm to
achieve blood stasis in our patient, thereby reducing the
risk of thrombosis and rupture. However, the intrahepatic portosystemic shunt is not a recognized therapy of
portal aneurysm, and the risk of dysfunction in a patient
without history of variceal bleeding is uncertain. This
fact, in conjunction with the patient’s preference, led us
to apply a conservative management approach. A betablocker was selected for the therapy since the patient’s
gastroesophageal varices could be a contraindication for
anticoagulation therapy[13].
In conclusion, the findings from our case highlights
the benefit of ultrasonography and CTA scanning to
diagnose asymptomatic PVA and suggests its utility for
monitoring PVA patients following conservative therapy.
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INTRODUCTION
Hepatic adenoma (HA) is a benign tumor of the liver, which
is mainly related to the estrogen-based oral contraception in
women. It is often diagnosed, in asymptomatic patients, as
an incidental finding during radiological procedures. Symptomatic patients usually present vague abdominal pain with
normal hepatic function. HA greater than 5 cm in diameter
are suitable of liver resection to prevent the risks of spontaneous rupture, bleeding and malignant transformation into
hepatocellular carcinoma (HCC). Liver cell adenomatosis is
a different clinical entity, that can occur in 10%-24% of the
patients with HA. The peculiarity of liver cell adenomatosis
is the presence of multiple HA, the association with oral
contraceptive use is not as high as in solitary liver cell adenomas. These lesions can recur even after a complete surgical
resection. HA and liver cell adenomatosis are a rare indication for liver transplantation (LTx). So far 20 cases of LTx
for HA are reported in PubMed[1-6]. Here we report a case
of recurrent HA, that underwent LTx after two previous
hepatic resections.

Abstract
Hepatic adenoma (HA) is a rare indication for liver transplantation (LTx). So far 20 cases of LTx for HA are reported in PubMed. In rare cases HA presents as multiple
hepatic adenomas or recurrent adenoma after initial liver resection and in such cases LTx is the only potential
cure and prevents the risk of bleeding or cancer transformation into hepatocellular carcinoma. We report the
case of a 56 years old lady who underwent a left hepatectomy for giant adenoma in 2005 and resection of
segment Ⅴ-Ⅵ for recurrence of liver adenoma in 2007.
She developed a second recurrence of HA with 3 new
lesions in the right liver in 2008. The patient underwent
LTx. After 3 years the patient is alive with no evidence
of disease. LTx is indicated in patients with HA in which
resection is not technically feasible.

CASE REPORT
A 56 years old lady presented in 2005 with a huge palpable mass in the upper abdomen. A computed tomography (CT) scan showed a 20 cm mass occupying the all
left hemi-liver, this was compatible with a giant HCC,
the right lobe was normal without signs of dysmorphism
(Figure 1). Her past medical history was relevant for
arterial hypertension, meningioma surgically removed
in 2001 and Danazol assumption for 1 year. Laboratory
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Figure 1 Time of presentation. Giant hepatic adenoma of the left liver measuring 20 cm.

tests did not show hepatitis C virus and hepatitis B virus
infection, but a slight elevation of gamma-glutamyltransferase. Alpha-fetoprotein was normal. There was no
evidence of alcohol or drug abuse. She underwent a left
hepatectomy and the pathological examination revealed
a giant adenoma.
During follow-up, 18 mo later, an ultrasound of the
liver showed a small nodule 3 cm in diameter located in
the sixth segment and a CT scan confirmed this nodule
as a recurrent adenoma. The nodule was followed-up but
imaging radiology showed an increase of its dimension.
Therefore it was decided to remove it by an atypical resection of segment Ⅴ and Ⅵ. Pathological examination
revealed again a liver adenoma.
The patient underwent close postoperative followup. Nine months later, 3 new lesions were discovered
in the liver: the largest, measuring 5-6 cm in diameter,
was located close to the inferior vena cava and the right
hepatic vein; the other two lesions of 2.5 cm and 1.8
cm in diameter were deeply located in the right lobe of
liver (Figure 2). Considering this second recurrence after two hepatic resections and the size and location of
nodules a surgical resection and less invasive treatment
such as radio frequency ablation (RFA) and transarterial
embolization (TAE) were judged not feasible and the
option of LTx was recommended. After a deep medical examination the patient was listed. One month later
a CT scan of the liver showed an increase in size of the
three lesions. Two months later she underwent a LTx.
The donor was 16-year old boy died in a car accident.
The transplant procedure took 5 h and was performed
with the so called “piggy-back” technique and caval
flow preservation without veno-venous by-pass, cold
ischaemic time was 5 h and 45 min. During the procedure, several technical problems were met and they were
related to the two previous hepatic resections: division
of adhesions, mobilization of the right lobe adherent to
the right diaphragm, exposure of the supra hepatic vein
and dissection of the hepatic pedicle with left branch of
hepatic artery and portal vein absent. Immunosuppression was based on a triple association of steroids, prograf and mycophenolic acid. The postoperative course
was uneventful and the patient was discharged after 10
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Figure 2 Time of second recurrence. Three hepatic adenomas ill located that
could not be resected.

d. Pathological examination of the explanted right lobe
showed an healthy liver with 3 HA measuring 6, 3.5 and
2.2 cm respectively. Three years after LTx the patient is
carrying on a normal life.

DISCUSSION
HA is a rare benign epithelial monoclonal tumor of the
liver with an incidence of 3/1000.000 per year in Europe
and North America[1]. It is frequently seen in clinical
practice due to diffuse use of imaging radiology performed for unrelated reasons and consequently it is often discovered incidentally[1]. Its natural history has been
better defined recently. HA are more frequent in women
and are usually solitary lesions. Oral contraception is
a classical cause of HA in women while the metabolic
syndrome appears as an emerging condition associated
with malignant transformation of HA in men[7,8]. The
risk of bleeding varies from 21% to 50% and the risk of
malignancy is around 8%-10%[9,10]. It seems that the risk
of complication is unrelated to the number of HA but
associated with a size > 5 cm particularly in telangiectatic
and unclassified subtypes[8]. HA have been recently classified into four different groups due to the expression of
three gene mutations: hepatocyte nuclear factor 1-alpha
(35%-50%), β-catenin (15%-18%), serum amyloid A and
C reactive protein (40%-55%) and unclassified type (<
10%)[11,12]. HA with aberrant nuclear β-catenin expression have higher risk of HCC development[13]. The risk
of cancer degeneration is superior in men (47%) and the
prevalence of malignancy is ten times more frequent in
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men than in women[9] and in lesions larger than 4-5 cm.
Although several strategies are available for HA management, there is still a debate on the best treatment.
Clinical observation is indicated in small adenomas less
than 4 cm in diameter and for lesions that show a regression after stopping oral contraceptives (OC). Surgical
resection should be taken into consideration in cases in
which the risk of complication (bleeding and malignant
transformation) is increased, in female patients with a
wish for pregnancy with HA ≥ 5 cm, in post-menopausal women with HA > 5 cm after 6 mo of stop OC
and in males regardless of HA size due to the high risk
of β-catenin mutation[9,14]. It is more controversial the
management of patients with multiple HA. Surveillance,
hepatic resection or non-surgical treatments such as RFA
and TAE are all valid options[15,16].
After resection a close monitoring is mandatory even
if HA are benign tumors. HA have the tendency to recur
(8%) as was highlighted even by our case[8]. The peculiar
aspect of our case is that despite a complete resection
of the nodule the patient had two local recurrences over
a period of three years and at the time of the second recurrence the lesions were ill located and the patient was
no more suitable for hepatic resection. LT appeared to
be the best treatment of choice.
In such situation of recurrent HA the management
is initially non-operative and based on strict radiological follow-up. Hepatic liver resection is again indicated
when HA reaches 5 cm with an increased risk for complications. In patients who are not eligible for surgical
resection or RFA and TAE, liver transplantation may be
a valid option in highly selected cases.
Hepatic resection for HA should be always attempted
when technically feasible. The postoperative results are
excellent even in cases of extended liver resections. Depending on center experience, the morbidity associated
to liver resections for benign tumors ranges from 10%
to 25% and mortality from 0% to 3%[17]. In such situations surgery is often curative, avoids the risk of a liver
transplant procedure, delays the exposition to immunosuppressor. Moreover the pathological examination excludes the possibility of malignant transformation, that
in case of giant adenoma is often not possible through
radiology or core needle biopsy.
Indications for LTx in patients with HA are very limited to cases of HA (giant, multiple or recurrent and
progressive adenoma) in which hepatic resection is not
technically feasible. In PubMed literature only 20 cases
of LTx for HA are reported[1-6]. However up to 2008,
United Network for Organ Sharing and European Liver
Transplant Registry count 103 cases of LTx for HA which
represent about 6%-11% all LTx performed for benign
liver conditions and 0.085%-0.094% of all indications[18].
Literature highlights the risk of HCC development in the
transplanted liver or lung metastasis[1]. This review of HA
may rise some concerns particularly with regard to patient’
s follow-up and management of immunosuppression after transplantation.
LTx for recurrent HA is a technically demanding pro-
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cedure as showed by our case and shows some different
technical aspects if compared to a LTx performed for
chronic liver disease. First, surgeons must take into consideration that in such situation a previous hepatectomy
is responsible for the presence of adhesions that need to
be divided before reaching the liver and the hepatic pedicle. Furthermore, after a previous major hepatic resection
at least one of major hepatic veins is missing and the
hepatic pedicle at bifurcation misses one major branch of
portal vein and hepatic artery. These anatomical changes
may render the liver implantation more difficult. On the
contrary, the absence of portal hypertension could be an
advantage when the adhesions are divided since they do
not show an intrinsic vascular pattern.
HA and liver cell adenomatosis are benign tumors of
the liver and they are often diagnosed incidentally. Nevertheless these clinical conditions can be complicated
by bleeding and a malignant transformation can occur
in about 10% of the cases with a prevalence in men
with an associated metabolic syndrome. Liver resection
is considered to be the treatment of choice in case of
single lesions that can be completely resected. In case
of recurrence liver transplantation represents a definitive and curative treatment but it should be taken into
consideration as the last therapeutic option in patients
in whom hepatic resection is indicated but not technically feasible. Moreover, the donor grafts shortage and
the high risk of morbidity and mortality related to liver
transplantation, let this treatment be not a standard option but an extraordinary choice in a few particular cases.
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DIGESTIVE SYSTEM DISEASES

Portal hypertensive biliopathy: A single center experience
and literature review
Vanessa Suárez, Andrés Puerta, Luisa Fernanda Santos, Juan Manuel Pérez, Adriana Varón, Rafael Claudino Botero
dalities of the biliary tree such as Doppler ultrasound,
computed tomography, magnetic resonance cholangiopancreatography and endoscopic retrograde cholangiopancreatography are essential to establish the diagnosis and the need of therapeutical interventions. Once
the diagnosis is established, treatment with ursodesoxycholic acid seems to be beneficial. Decompression
of the biliary tree to dilate, remove stones or implant
biliary prosthesis by endoscopic or surgical procedures
(hepato-yeyunostomy) usually resolves the cholestatic
picture and prevents septic complications. The ideal
treatment is the decompression of the portal system,
with transjugular intrahepatic porto-systemic shunt
or a surgical porto-systemic shunt. Unfortunately, few
patients will be candidates for these procedures due to
the extension of the thrombotic process. The purpose
of this paper is to report the first 3 cases of PHB seen
in a Colombian center and to review the literature.
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Abstract
Portal hypertensive biliopathy (PHB) is characterized by
anatomical and functional abnormalities of the intrahepatic, extrahepatic and pancreatic ducts, in patients
with portal hypertension associated to extrahepatic
portal vein obstruction and less frequently to cirrhosis.
These morphological changes, consisting in dilatation
and stenosis of the biliary tree, are due to extensive
venous collaterals occurring in an attempt to decompress the portal venous blockage. It is usually asymptomatic until it progresses to more advanced stages
with cholestasis, jaundice, biliary sludge, gallstones,
cholangitis and finally biliary cirrhosis. Imaging mo-
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INTRODUCTION
Portal hypertensive biliopathy (PHB) is defined as the
set of anatomical and functional alterations of the intraand extrahepatic bile ducts in patients with portal hypertension due to extrahepatic portal vein obstruction
(EHPVO). These changes include dilatation and stenosis of the bile ducts, common hepatic duct, gallblad-
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der and intrahepatic ducts and they are due to extrinsic
compression of these pathways by paracholecystic and
paracholedochal venous plexuses that expand and compress in an attempt to decompress the venous blockage
generated by the portal vein thrombosis[1].
Initially the process is silent and without any specific
symptoms. However, as it progresses to more advanced
stages, the patient presents with cholestasis, jaundice,
biliary sludge, gallstones and finally secondary biliary
cirrhosis. Some researchers have reported the presence
of these symptoms in 70%-100% in patients from India
with EHPVO[2].
It is a relatively new disease, and according to Löhr
et al[3] early associations between jaundice and EHPVO
were reported in 1944 by Fraser et al, in 1965 by Gibson
et al[4], and it was finally Dhiman et al[5], who in 1999
proposed the term “portal hypertensive biliopathy”; as a
newly described disease it is expected to be underdiagnosed. The incidence of PHB in patients with EHPVO
(81%-100%)[6] is much higher than in patients with liver
cirrhosis (0%-33%) or idiopathic portal hypertension
(9%-40%) [1] . To our knowledge, there have been no
cases of PHB reported in Colombia.
The aim of this paper is to present the first three
cases documented in Colombia and to review the literature on the subject.

A

B

Figure 1 Ultrasound examination. A: Ultrasound examination showing dilatation of the intrahepatic bile ducts; B: Doppler ultrasound examination demonstrating cavernomatous degeneration of the portal vein with hilar collateral circulation.

CASE REPORT
Case 1
This male patient first consulted at 7 years of age for upper gastrointestinal bleeding due to esophageal varices
secondary to portal vein thrombosis. Endoscopic sclerotherapy and band ligation were performed on several occasions and treatment with oral propranolol was started.
Liver function tests were normal and diagnostic imaging [Doppler ultrasound, computed tomography (CT)]
showed cavernomatous degeneration of the portal vein
and collateral circulation through spontaneous splenorenal
shunts. A percutaneous liver biopsy showed non-cirrhotic
liver with minimal nonspecific changes and portal fibrosis. Over the next 10 years he had 3 episodes of variceal
bleeding controlled by endoscopic ligation.
At the age of 21 (14 years later), he was readmitted
to the hospital due to diffuse abdominal pain, cholestatic
liver test pattern and diagnostic images compatible with
thrombosis and cavernomatous degeneration of the
portal vein, associated with spleno-mesenteric thrombosis and diffuse intrahepatic dilatation of the biliary
tree (Figure 1). A magnetic resonance cholangiopancreatography (MRCP) confirmed the findings and showed
extrinsic compression of the bile duct by venous collaterals and distal common bile duct stenosis not passable
endoscopically (Figures 2 and 3). All laboratory tests to
rule out other liver diseases were negative including viral
and autoimmune serologies, tumor markers and testing
for procoagulant processes.
With this information a diagnosis of PHB was established and treatment with ursodeoxycholic acid and low-
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Figure 2 Magnetic resonance cholangiopancreatography. A: Coronal T2 weight
Magnetic resonance indicates marked dilatation of the intra-and extra-hepatic bile
duct (*), with presence of vascular structures with void flow that exert extrinsic
compression (arrowheads), corresponding to the cavernoma. B: Coronal maximum
intensity reconstruction shows the severity of the dilatation of the intra- and extrahepatic bile duct (*) with notable narrowing of the distal common bile duct (arrow).
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Table 1 Liver function tests
Liver function test
Alkaline phosphatase (U/L)
GGT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
ALT (U/L)
AST (U/L)
INR
Albumin (g/dL)

Case 1

Case 2

Case 3

At diagnosis

Follow up

At diagnosis

Follow up

At diagnosis

Follow up

424
131
16.1
12.8
114
159

347
128
5.9
4.9
63
83
1.17
2.8

437
201
6.62
4.61
125
151

207
99
3.05
1.99
68
59
1.06
4.13

936
241
17.7
13.5
235
131

311
111
9.28
7.7
24
33
1.66
2.4

2.6

3.68

1.5

GGT: γ glutamyl transferase; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; INR: International
normalized ratio. Normal values: Alkaline phosphatase 35-104 U/L; GGT 0-38 U/L; Total bilirubin 0.3-1.2 mg/dL;
Direct bilirubin 0-0.3 mg/dL; ALT 10-49 U/L; AST 0-34 U/L; Albumin 3.4-5.0 g/dL.

vascular thrombosis of the portal venous system, a liver
transplant was not feasible and the risk of hepatoyeyunostomy was unacceptably high. Ursodeoxycholic acid
treatment was started with apparent benefit (Table 1).
Etiological tests to rule out other causes of liver disease were negative including viral, autoimmunity, tumor
markers and procoagulant processes.
Case 3
A 30-year-old male with a past medical history of several episodes of upper gastrointestinal bleeding that
started in 2005. Cavernomatous degeneration of the
portal vein, non-cirrhotic portal hypertension with complications of hypersplenism and esophagogastric varices
were documented. All etiological laboratory tests to rule
out other liver diseases were negative, including viral
and autoimmune serologies, tumor markers and procoagulant processes. Liver biopsy was reported as normal.
In 2006, a meso-caval shunt was performed which, in
the immediate postoperative period, showed signs of
dysfunction and occlusion.
The case was presented to the liver transplant committee and it concluded that, given the patient’s history
and the characteristics of bleeding, esophagogastric devascularization surgery was performed, as there was no
other possibility of a surgical shunt or transjugular intrahepatic porto-systemic shunts (TIPS). In August 2011,
he presented to the emergency room with abdominal
pain over 2 mo associated with jaundice and cholestasis. A hepatobiliary scan (up to 6 h) indicated signs of
cholestasis without passage of tracer into the intestine
or bile duct. The inability to perform an ERCP due to
complete biliary obstruction resulted in him undergoing
a hepato-yeyunostomy with an adequate postoperative
course (Table 1).

Figure 3 Pancreatic endoscopic retrograde cholangiopancreatography
image indicates the site of stenosis of the bile duct (arrow) and a marked
dilation of the biliary radicals.

molecular-weight heparin was started. He was discharged
after establishing that he was not a candidate for a portalsystemic shunt or liver transplantation and improvement
in his cholestatic pattern was confirmed (Table 1).
Case 2
A 20-year-old male presented with a history of gastrointestinal bleeding on several occasions, and esophageal
varices secondary to portal hypertension, noncirrhotic,
massive splenomegaly, hypersplenism and intermittent
abdominal pain. Past medical history included umbilical
vein catheterization in the neonatal period secondary to
indirect hyperbilirubinemia due to ABO/Rh incompatibility. Esophagogastric devascularization, splenectomy,
vagotomy and pyloroplasty were performed. His chief
complaints were abdominal pain, jaundice with slight
tinge in the sclera. Liver function tests were performed,
CT of the abdomen showed dilatation of the intrahepatic bile duct (Figure 4), endoscopic retrograde cholangiopancreatography (ERCP) showed extrinsic compression of the distal common bile duct. In August 2011,
he required hospitalization following another episode of
jaundice, MRCP showed dilatation of the intrahepatic
and extrahepatic bile ducts and cavernomatous degeneration of the portal vein (Figure 5). Due to extensive
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DISCUSSION
Literature review and as subtitle definition
Portal hypertensive biliopathy is defined as changes in
the biliary tract in patients with portal hypertension due
to EHPVO[7]. These include stenosis and dilatation of
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A

*

B

Figure 5 Magnetic resonance cholangiopancreatography. Coronal maximum intensity reconstruction identifies irregularities and extrinsic compression
of the distal common bile duct (arrowheads).

pertension in the Western world and a rare cause of PHB.
However, non-cirrhotic portal hypertension constitutes
40% of all cases of portal hypertension in developing
countries[9]. Other causes in non-cirrhotic patients include:
non-cirrhotic portal fibrosis, schistosomiasis, EHPVO, the
idiopathic Budd Chiari syndrome, congenital hepatic fibrosis, nodular regenerative hyperplasia and sinusoidal obstruction syndrome (veno-occlusive disease of the liver).
Although there are no population studies and its frequency is much higher in India, South Korea and Turkey[10,11],
PHB is an increasingly important entity that seems to
impact the natural history of EHPVO. We found proof
of this in a literature review we carried out in PubMed
using the term “portal biliopathy” in which we found 70
English-language publications worldwide, most of them
consisting of reports of a few patients and review articles
with 9 publications reporting more than 10 cases[10-18]. We
found a total of 223 cases most in Asian countries and to
a lesser extent in Europe and North America. In South
America, PHB has been reported in Mexico, Chile and
Brazil[19-21]. To the best of our knowledge, no cases have
ever been reported in Colombia.
PVT presents frequently during childhood and adolescence[22], but PHB usually presents later in life.

*

C

Figure 4 Portal phase abdominal computed tomography. A, B: Axial (A)
and coronal planes (B) show multiple dilated collateral representing the paracholedochal plexus (arrowheads) with reduced diameter of the bile duct (*),
secondary to extrinsic compression by the cavernoma; C: The superior axial
image shows dilatation of the bile ducts (arrow).

Pathophysiology
It is well known that, to maintain hepatic blood flow,
the development of multiple collateral veins occurs in
response to obstruction of the extrahepatic portal vein.
One study showed that the time between complete acute
thrombosis and the formation of the cavernoma is 6
wk[23]. These collateral veins, called portal cavernoma,
form a dense vascular pattern and fibrous stroma in the
peripancreatic region along the portal vein occluded, and
provide an alternative route around the thrombosed segment of the portal vein[4]. In normal conditions, the venous drainage of the bile duct is divided into two special
plexuses. The first is formed by the pericholedochal Saint’
s venous plexus which extends as a fine grid around the
bile duct and main hepatic ducts. The second is formed by
the pericholedochal Petren’s venous plexus that is parallel

the intrahepatic and extrahepatic bile ducts and secondary varicose veins surrounding the common bile duct
and the gallbladder wall. When these changes evolve,
the individual presents with cholestasis and jaundice,
and choledocholithiasis is a common sequela[2,8]. In general, this disease has been reported in 70%-100% of patients with extrahepatic obstruction of the portal vein[8].
It is much less common in cirrhotic portal hypertension,
and it is speculated that the reason is that in cirrhotic
patients blocking of the portal circulation occurs at the
level of hepatic sinusoid, giving origin to collateral circulation far from the vein complexes around the extrahepatic bile ducts.
Prevalence
Liver cirrhosis is the most common cause of portal hy-
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to the bile duct and is connected to the gastric vein, the
pancreatic-duodenal and portal vein. Its conversion into
collateral veins causing pressure and bulging of the thin
and flexible bile duct walls is called portal biliopathy[24,25].
In addition to the hypothesis of compression of the varices around the bile duct, there is an ischemic hypothesis
that implies that the vascularization of the bile ducts is
compromised, leading to scarring of the lining of the
ducts, resulting in biliary strictures and cholangiectasias[2].

sludge and tumors are not vizualised in other imaging
modalities[30,31].
Multi-detector CT (MDCT), using narrower collimation and lower acquisition time, gives high quality images for visualizing the collateral circulation, the product
of portal vein obstruction[32] . MDCT angiography techniques and post-processing, clearly demarcate the signs
of cavernous transformation of portal vein, the compressive effect of collateral circulation around the bile
duct, and gallbladder varices[15,29]. It has been claimed
that 3D portography using MDCT has an accuracy similar to conventional portal angiography in demonstrating
the characteristics of porto-systemic collaterals[33] .
MRCP is currently the noninvasive diagnostic modality of choice, allowing an adequate characterization of the
intra-and extrahepatic bile duct and with a capacity similar
to ERCP for visualization of changes in the bile duct[34].
Condat et al[35] studied 25 patients with cavernous transformation of portal vein by crisis resource management
(CRM), excluding those with malignancies and/or cirrhosis. Stenosis of the common bile ducts was seen in 16
cases while 5 had intra- and extrahepatic bile duct abnormalities, most consisting of short length stenosis (13 of
21) associated with retrograde dilatation in 16 cases. Using
portography sequences with gadolinium, it was demonstrated in all cases that bile duct alterations corresponded
with the mass effect of the cavernoma. Thus, CRM sequences with contrast portography are superior to CRM
alone for detecting alterations of the intrahepatic bile duct
and common bile duct stones and for recognizing and differentiating them from collateral circulation[35].
ERCP features described most often in the literature,
include biliary segments with narrowing of variable
length and degree, indentations and irregularity of the
contours of the bile duct and the presence of angles,
ectasia and calculi. An absence of branching can be
seen in the intrahepatic bile ducts and in some dilated
ducts[35]. Cholangiographic features are not specific and
similar to other entities, explaining the previous name of
“pseudo-cholangiocarcinoma”[36] and “pseudo-sclerosing
cholangitis”[6] . Patients with extrahepatic occlusion of
the portal vein have abnormal ERCP in 81% to 100%
of cases, with involvement of the extrahepatic bile duct
in 60%-97%, right hepatic duct in 40% to 56% and left
hepatic duct in 55% to 100%[35]. One study identified
alterations in the intra-and extrahepatic bile duct in 85%
(17 of 20) of patients with extrahepatic obstruction of
the portal vein, whereas cirrhosis without extrahepatic
portal obstruction were found only in 27% (3 of 11) of
cases[30]. Chandra et al[2] have proposed a morphological
classification based on the topography of the cholangiography findings (Table 2), although its usefulness for
management remains to be demonstrated.
Some reports on patients with cavernous transformation of the portal vein, especially those with extension to
the superior mesenteric or splenic vein, have shown pancreatic head enlargement and images of a pseudo-mass
at this location, with heterogeneous signal intensity in the

Differential diagnosis
The differential diagnosis is extensive and includes:
primary and secondary sclerosing cholangitis, gallstone
disease, ischemic cholangiopathy, acute and chronic rejection, primary biliary cirrhosis, cystic fibrosis and autoimmune pancreatitis. In tropical areas, parasitic diseases
that compromise the bile duct should be considered[26] .
Symptomatology
Although morphological changes have been reported
in 80%-100% of patients with EHPVO[1,6], the majority remains asymptomatic for many years and is rare in
children. Several investigators have reported frequencies of 5%-17%[1,4,6,27], depending on the duration and
frequency of clinical follow-up especially in the adult
population. The most common clinical presentation
is recurrent abdominal pain, fever, jaundice and cholangitis with partial or, in some cases complete, biliary
obstruction[14]. Alkaline phosphatase is elevated in 80%
of cases[28], aminotransferases are normal until advanced
stages of disease, and coagulation tests, and albumin
levels may be abnormal in cases of complete obstruction with secondary biliary cirrhosis.
Diagnostic imaging
Typical indications of cavernomatous degeneration of the
portal vein are visible by ultrasound: a decrease in its diameter, increased echogenicity of the tissue in the hilum,
associated with multiple anechoic tubular structures, corresponding to distended paracholedochal veins, and it is
technically difficult to identify the common bile duct. The
indentations visible by ultrasound on the common bile
duct are secondary to extrinsic compression by the enlarged paracholedochal venous plexus; these are larger and
are connected with the gastric vein, pancreaticoduodenal
and portal vein, while the irregularities caused by dilation
of pericholedochal varices may not be observed by ultrasound, since their size is less than 1 mm[29]. Gallbladder
varices, present in between 30%-55% of cases[29,30], are
visualized as anechoic tubular structures of 1-5 mm in diameter in the external refractive surface of the gallbladder,
outside the muscular layer. These varicose veins correlate
with ERCP findings[29].
Evaluation of the extrahepatic bile duct by endoscopic Doppler ultrasound, shows compression of the
biliary tree by the collateral circulation in patients with
cavernomatous degeneration of the portal vein. This allows the exclusion of other causes such as stones, biliary
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sion of ectopic varices and improvement of cholestasis
in most patients, although a proportion of them continue
with significant changes in bile ducts. Unfortunately, in
most cases this treatment is not possible due to the extension of thrombosis to most vascular territories that drain
into the portal vein.
In a recent study, Agarwal et al[10] reported on 39 patients who underwent porto-systemic shunt (34) and 2
bilio-digestive anastomosis, finding improvement of biliary
symptoms in more than 60% of cases and an acceptable
complications rate. However, the vast surgical experience
of this group is not easy to reproduce in other centers.
Liver transplantation is not generally indicated although
there are some reports of liver and intestinal transplants
when any of the above mentioned procedures have not
been successful[43]. When the patient does not benefit from
medical or endoscopic treatment and a porto-systemic
shunt is not possible, hepaticojejunostomy performed
without decompressing the portal system is a high risk
option because multiple venous collaterals can generate
uncontrollable bleeding.
In conclusion, portal hypertensive biliopathy is a newly
recognized complication that occurs primarily in patients
with EHPVO and less frequently in cases of cirrhosis.
Modern imaging technology allows identification of morphological abnormalities even before symptoms occur.
The most appropriate treatment sequence is to start ursodeoxycholic acid administration, combinatined with instrumentation of the bile duct when necessary. It is imperative
to decompress the portal system with a porto-systemic
shunt or TIPS when anatomy permits, and is not advisable
to perform bilio-digestive shunts without previous decompression of the portal vein because of the high risk of
bleeding. In cases of procoagulant phenomena associated
with EHPVO, anticoagulation with low molecular weight
heparins can lead to recanalization of the portal vein with
significant clinical improvement.

Table 2 Portal hypertensive biliopathy: Morphological clas[2]
sification
Type
Ⅰ
Ⅱ
Ⅲa
Ⅲb

Findings
Involvement of extrahepatic bile duct
Involvement of intrahepatic bile ducts only
Involvement of extrahepatic bile duct and unilateral intrahepatic
bile duct
Involvement of extrahepatic bile duct and bilateral intrahepatic
ducts

simple phase in relation to the cavernoma, constituting
intra and/or peripancreatic collateral circulation. Dynamic
sequences with contrast allow an adequate assessment of
intrapancreatic cavernoma, differentiating it from neoplastic lesions. In contrast to the high frequency of alterations
in the biliary tract, altered pancreatic ducts have been
reported in only a minority of cases[37]. Furthermore, a
greater number of cases of extrahepatic portal biliopathy
have been reported in cirrhotic patients with hypercoagulable states when the portal thrombosis extends to the
superior mesenteric vein[18].
Histopathological changes
The portal vein is replaced by an extensive vascular network in a stromal support with multiple anastomoses that
eventually achieve the passage of blood to the liver. This
vascular structure called a “cavernoma” extends along the
entire porta and in some cases to the intrahepatic portal
branches[38]. The liver has a generally smooth or finely
granular aspect with some fibrous septa that project into
the parenchyma, a consequence of thrombosis of intrahepatic portal vessels[39]. Nodular regenerative hyperplasia
has been reported, especially in cases of EHPVO associated with human immunodeficiency virus[40]. It is exceptional to find cirrhotic changes and liver function tests are
normal in most cases. In clinically manifest biliopathy the
spectrum of changes ranges from intrahepatic cholestasis, ductal proliferation and acute cholangitis. In cases of
complete biliary obstruction secondary biliary cirrhosis
usually occurs with time.
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DIGESTIVE SYSTEM DISEASES

Mastabol induced acute cholestasis: A case report
Brett M Hymel, David W Victor, Luis Alvarez, Nathan J Shores, Luis A Balart
to canalicular membrane transporters, accumulation of
toxic bile acids from canalicular pump failure, or genetic
defects in canalicular transport proteins. Mastabol is an
injectable, 17 beta hydroxyl compound with no alpha
alkyl groups at the 17 carbon position. As such, it has
been reported to have little potential toxic effects on the
liver. This is the first known reported case of Mastabolinduced cholestatic liver injury. It highlights the need for
physicians to consider such widely available substances
when faced with hepatic injury of unclear etiology.
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Abstract
A 26-year-old male presented with three weeks of
jaundice after the self-initiation of the injectable anabolic steroid, Mastabol [Dromastanolone Di-Propionate
(17 beta-Hydroxy-2alpha-methyl-5alpha-androstan-3one propionate)]. He reported dark urine, light stools,
and pruritus. He denied abdominal pain, intravenous
drug use, intranasal cocaine, blood transfusions, newly
placed tattoos, or sexually transmitted diseases. He
used alcohol sparingly. Physical exam revealed jaundice
with deep scleral icterus. The liver was palpable 2 cm
below the right costal margin with no ascites. The peak
bilirubin was 23.6 mg/dL, alkaline phosphatase was 441
units/L, and aspartate aminotransferase/alanine aminotransferase were 70 units/L and 117 units/L respectively. A working diagnosis of acute intrahepatic cholestasis
was made. Liver biopsy revealed a centrilobular insult
with neutrophilic infiltrates and Ito cell hyperplasia consistent with acute drug induced cholestasis. The patient’
s clinical symptoms resolved and his liver enzymes,
bilirubin, and alkaline phosphatase normalized. Anabolic
steroids with 17 alpha carbon substitutions have been
associated with a bland variety of cholestatic injury with
little hepatocellular injury. Cholestasis, under these circumstances, may be secondary to the binding of drugs
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INTRODUCTION
Mastabol is a readily available, injectable, synthetic dihydrotestosterone with no aromatization potential which
limits its estrogen effects. This is a particularly attractive
feature to the bodybuilding community. Mastabol is not
regulated, in any way, by the Food and Drug Administration (FDA). There are very few medical indications for the
use of anabolic steroids; one of which is the treatment of
certain rare forms of aplastic anemia[1].
The adverse hepatic effects of anabolic steroids
have largely focused on cholestatic effects, but there are
several other types of hepatic injury which have been
linked to these compounds. Case reports have suggested
that anabolic steroids may play a role in the so called
toxicant-associated steatohepatitis[2]. In 2005, Socas et al[3]
reported anabolic-androgenic induced hepatocellular adenoma occurance in two bodybuilders. Typically, anabolic androgens result in cholestatic liver injury, but in 2002,
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Stimac et al[4] reported a case of anabolic steroid induced
hepatocellular necrosis. A case report was published by
Patil et al[5] describing a spontaneous hepatic rupture
with hemorrhage and shock in a male with a history of
anabolic steroid use.
Anabolic steroids with substitution groups at the
17 carbon position can have particularly undesirable effects on the liver. In particular, 17 alpha alkyl substitutions result in a decreased first-pass hepatic metabolism
and, therefore, can allow for a greater oral bioavailability.
These compounds are known to provoke a highly characteristic intrahepatic cholestasis via their direct toxic
effects[6]. In 2007, Kafrouni et al[7] reported on a case of
cholestatasis in two male bodybuilders, ages 40 and 31,
who were utilizing the anabolic steroids superdrol and
superdrol/holodrol, respectively, as part of their training
regimens. Within weeks of ingestion, they both presented
with symptoms of weight loss, jaundice, and pruritus.
The symptoms resolved and liver panels normalized upon
discontinuation of the substances. Ursodeoxycholic acid
for pruritus, and in one of the cases, a short course of
prednisone were also utilized. The use of methandienone
by mouth daily and stanozolol by intramuscular injection
resulted in severe cholestatic liver injury in a 28 year-oldmale, as reported by Habscheid et al[8] in 1999. In this case,
the patient’s condition deteriorated over a seven week
course after the steroids were discontinued and improvement in jaundice and liver chemistries corresponded with
the initiation of ursodiol[8].
Like other anabolic steroids, the mass building effects
of Mastabol are thought to be secondary to enhanced
protein synthesis and positive nitrogen balance. Other possible suggested uses for anabolic steroids include the stimulation of red blood cells, enhancement of male sexual
characteristics, and palliation of androgen responsive, recurrent breast cancers in postmenopausal females. The 17
alpha substituted anabolic steroid, oxymetholone, has been
FDA approved for treatment of anemia in patients with
deficient red blood cell production[9]. Contraindications, as
per the manufacturer, include drug hypersensitivity, development of male breast cancer, prostate cancer, and serious cardiac, liver, and renal impairment. The vast majority
of anabolic steroids are not regulated or endosed by the
FDA, and as they are available over-the-counter, are often
assumed to be generally safe. Further, searching the term,
Mastabol, in any internet search engine can produce up to
14 000 results detailing how it can be accessed. However,
a pubmed search of “Mastabol” revealed no results, which
further highlights the significance of this case report.
Mastabol (17 beta-Hydroxy-2alpha-methyl-5alpha-androstan-3-one propionate) is a common anabolic steroid
used by bodybuilders as an over-the-counter supplement
to augment their training efforts. Its chemical structure
does not include a 17 alpha alkyl group, and as such,
has been marketed on the internet as having little to no
potential hepatotoxic affects. Here, we present the case
of a 26-year-old male with biopsy proven drug induced
cholestasis seven to ten days following the initiation of
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the injectable body building supplement, Mastabol. To
our knowledge, this is the first reported case of adverse
hepatobiliary effects associated with Mastabol.

CASE REPORT
A 26-year-old male presented with three weeks of jaundice beginning ten days after the self- initiation of the
injectable bodybuilding supplement, Mastabol. He had
previously been healthy and was working full time as
an offshore oil field wire operator. Upon the onset of
jaundice, he also reported associated dark colored urine
and light colored stools. Days later, he developed generalized pruritus that progressively worsened such that
he was unable to sleep at night. He reported losing 40
pounds over a three month period, roughly two thirds
of which was through diet and exercise prior to the onset of illness. He denied nausea, emesis, abdominal pain,
diarrhea, constipation, fever, chills, or night sweats. He
reportedly followed the dosing instructions on the label.
Further, he denied any exposure to known hepatitis carriers, exposure to intravenous drugs, intranasal cocaine,
blood transfusions, newly placed tattoos, and sexually
transmitted diseases, such as herpes. He reported a monogamous relationship with his wife.
Further social history was significant for drinking
alcohol sparingly, one to two drinks per month, and
smoked one pack of cigarettes daily for approximately
ten years. He denied known toxic exposure at work. Past
medical history included asthma and bronchitis as a child
with no adult episodes and reported peptic ulcer disease
four years ago. The patient’s family history was negative
for liver disease, including hepatitis, jaundice, cirrhosis,
or malignancy. He was taking no prescribed medications
and no herbal or over-the-counter medications except
the previously mentioned Mastabol.
Physical exam revealed a jaundiced, oriented male
with normal vital signs. Deep scleral icterus was noted.
There was no stigmata of cirrhosis or portal hypertension. Several excoriated lesions were noted on the lower
extremities. The liver was palpable 2 cm below the right
costal margin in the midaxillary line on inspiration, the
spleen was not palpable, and there was no evidence of
ascites. No joint tenderness or effusion was noted. Neurological exam was non-focal with no asterixis.
On data evaluation, peak bilirubin was 23.6 mg/dL
with a direct fraction of 20.5 mg/dL, alkaline phosphatase was 441 units/L, and aspartate aminotransferase/alanine aminotransferase were 70 units/L and 117 units/L
respectively. The albumin was 3.1 and international normalized ratio 0.98 with all other chemistries and blood
counts unremarkable. All other causes of hepatitis, including viral, autoimmune, and genetic, were ruled out
by appropriate testing.
A working diagnosis of acute, nonobstructive, intrahepatic cholestatic hepatitis secondary to Mastabol was made.
The patient was placed on phenobarbitol for management
of pruritus, and a liver biopsy was scheduled. He was also
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lar membrane transporters or accumulation of toxic bile
acids due to canalicular pump failure. Genetic defects in
canalicular transport proteins may also play a role[6]. Other
possible mechanisms include decreased permeability of
the biliary epithelium to water, decreases in the bile saltindependent fraction of bile secretion, and/or the interference with the hepatic disposal of bile salts[12].
In support of the theory of injury at the level of the
canaliculi, electron microscopy of rat livers a following
17 carbon substituted anabolic steroid administration
confirmed canalicular changes of dilation and loss of
microvilli[10]. Further, cholestatic effects have been attributed to interference with bile flow with potential sites of
anabolic injury at the canalicular, pericanalicular microfibrillar network, and the basolateral plasma membrane
all resulting in canalicular contraction[13]. The steroid-like
agent, icterogenin, also leads to cholestasis and canalicular distortion, lending further support to this theory[13].
In addition, biliary excretion has been found to be
significantly decreased in the presence of 17 alkylated
anabolic steroids[13]. The lesion produced by the androgens to result in poor excretion has been compared to
that causing Dubin-Johnson Syndrome, whereby there is
a mutation in the canalicular multidrug resistance protein
resulting in poor conjugated bilirubin excretion[13].
Whatever the mechanism of injury, these patients
often present with mild jaundice which is usually reversible on drug discontinuation. The reaction appears to be
dose related and predictable. Hepatic dysfunction often
resolves quickly with the discontinuation of the anabolic
steroid in anicteric cases and within months in patients
presenting with icterus[11]. In patients without jaundice,
continuation of the offending agent has been noted to
induce a tolerance to the adverse effects of anabolic steroids with amelioration of hepatic enzymes levels[11].
In conclusion, supplemental anabolic steroids are often poorly regulated but are commonly used by resistance
trainers to augment their training programs. Seventeen
alpha alkylated anabolic steroids have been historically associated with hepatic cholestasis. This is the first described
case of the highly available steroid, Mastabol, causing
severe cholestasis in the absence of alkyl groups at the 17
alpha position.

Figure 1 Liver biopsy revealing lobular cholestatic injury (arrow), ito (stellate) cell. Hyperplasia (small white circular areas resembling microsteatosis)
and a neutrophilic infiltrate consistent with drug induced cholestatic injury.

urged to avoid any other medications in the interim.
The biopsy revealed a centrilobular insult with neutrophilic infiltrates and mild Ito (stellate) cell hyperplasia
consistent with severe acute cholestatic hepatitis consistent with a drug induced liver injury (Figure 1). The hepatic stellate cell is normally a quiescent cell situated in
the perisinusoidal space. However, with liver injury, they
are activated resulting in hyperplasia and can contribute
to hepatic fibrosis over time by secreting collagen.
Eventually, the patient’s clinical symptoms resolved
and his liver enzymes, bilirubin, and alkaline phosphatase
trended toward normal.

DISCUSSION
This patient’s presentation, physical examination, laboratory data, histology, and recovery were all consistent
with severe cholestasis secondary to the anabolic steroid,
Mastabol. In particular, this case was illustrative of the,
so called, bland type of cholestatic injury with significant
bilirubin and alkaline phosphatase elevation and only
mild aminotransferase elevation, thus indicating minimal
hepatocellular injury.
Drug-induced adverse reactions on the liver can occur through direct effects on the hepatocytes, effects on
bilirubin metabolism/binding, cholestatic mechanisms,
viral mechanisms, or nonspecific/mixed effects[10]. The
addition of alkyl groups to the 17 alpha position ties up
the bonds needed to change the molecule to the less active keto form, and therefore, results in a greater half life
and risk of toxicity. Here, we will focus our discussion
on the proposed cholestatic mechanisms of liver injury.
Drug-induced cholestasis can be of several varieties:
bland, meaning that there is limited injury to hepatocytes,
inflammatory, sclerosing, or ductopenic (disappearance of
bile ducts)[6]. Seventeen alpha substituted anabolic steroids
appear to lead to the bland cholestatic variety with little
hepatocellular injury and aminotransferases often elevated
less than five-fold[11]. Although the exact mechanism of
cholestasis under these circumstances is not known, it
may be secondary to the binding of the drugs to canalicu-
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INTRODUCTION
Of the many nonspecific clinical manifestations of
hypothyroidism, ascites is one of the least frequently
reported and it accounts for less than 4% of cases[1].
Isolated cases of myxedema ascites have been reported
in the absence of cardiac, hepatic and renal failure or
peritoneal inflammation.
Frequently, other obvious signs of hypothyroidism
are lacking and an inflammatory or malignant disease
is suspected. Usually such patients are subjected to diuretic therapy, diagnostic laparotomies and paracentesis
for long periods before hypothyroidism is diagnosed[2].
In such cases, the use of thyroid hormone replacement
usually leads to a progressive decrease in ascites, which
will ultimately disappear[3]. Therefore, when any patient
presents with ascites of uncertain etiology, hypothyroidism should be considered as a differential diagnosis.
In some cases of ascites, CA-125 levels can be as
high as those seen in patients with cancer, suggesting
that any patient with ascites and a raised CA-125 concentration should have thyroid function measured as
part of their initial evaluation. Here we describe a case
of a patient with refractory ascites of unknown etiology,
who was found to have severe hypothyroidism with high
CA-125, that was diagnosed as myxedema ascites and

Abstract
Ascites appearing in a previously healthy female patient is usually ascribed to a variety of causes, among
which, is a cancerous process, especially if it comes
with a raised CA-125 level. Although the CA-125 antigen is present on more than 80% of malignant epithelial ovarian tissue of non-mucinous type, it is also
found on both healthy and malignant cells of mesothelial and non-mesothelial origin. Myxedema ascites
which is caused by hypothyroidism is a rare entity, but
on the other hand is easy to treat. It is one of the differential diagnoses when the ascites is refractory to
treatment and no other obvious cause can be identified. If the diagnosis is delayed, patients will frequently
receive unnecessary procedures, while treatment has
very good response rates and ascites resolve with serum CA-125 normalization after adequate hormonal
treatment.
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that responded to thyroid hormone replacement therapy.

A

CASE REPORT
A 78-year-old female was referred to our hospital because of a hip fracture after a fall. In the emergency
room she was found to have severe abdominal distention
due to ascites which she mentioned had been present for
eight months; for this she had multiple abdominal paracentesis with recurrence of the ascites that the medical
treatment prescribed failed to resolve.
Her past medical history was positive for acute right
lower limb ischemia 4 years previously, for which she
was treated with a vascular shunt. She did not smoke or
consume alcoholic beverages.
On physical exam, her blood pressure was 130/80,
her pulse 110 beats/min, her weight was 55 kg and
her height was 163 cm. she was conscious, cooperative
and well oriented. She was afebrile. Neck examination
was normal. Cardio-pulmonary exam was normal. The
abdomen was soft, distended, with a circumference of
101 cm. There was shifting dullness and fluid waves evident on palpation indicating the presence of ascites but
without any stigmata of chronic liver disease. The liver
and spleen were not palpable. No pretibial edema.
Complete blood count was normal. C-reactive protein was 28 mg/L. The prothrombin time and the activated partial thromboplastin time were normal. The liver
function tests were normal. Amylase, lipase, total cholesterol, triglycerides, urea, creatinine and electrolytes were
normal. The total protein level was 6 g/dL and albumin
2.9 g/dL. The urinalysis result showed numerous red
blood cells, white blood cells and epithelial cells. Urine
culture was negative. Hepatitis B and C serologies were
negative. Cortisol 18.41 mg/dL (normal 5-25); Tumor
markers (CEA, CA 15-3, CA 19-9) were negative except
for an elevated CA-125 of 1255 U/mL (normal 0-35);
negative Protein Purified Derivative (3 mm).
Chest radiology, electrocardiogram and Doppler
ultrasound of the abdomen were normal. Abdominal
ultrasound and computed tomography scan of the abdomen and pelvis (Figure 1) were performed showing
marked ascites.
A diagnostic abdominal paracentesis yielded turbid
yellowish, transparent ascitic fluid with a protein concentration of 4.1 g/dL, sugar 110 mg/dL and albumin 1.9 g/
dL. The white blood cell count in the fluid was 100/mm3
and 90% of the cells were lymphocytes. Serum-to-ascites
albumin gradient (SAAG) was 1 g/dL. On histological
exam, no malignant cells were found. Gram staining and
cytology were negative. Bacterial, fungal and mycobacterial cultures were also negative.
Gynecological evaluation showed no abnormalities.
Echocardiography showed normal sized cardiac chambers, and an ejection fraction of 65%. With the high protein component of the ascites fluid, we performed thyroid
function tests. These showed the following values: free T3
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Figure 1 Computed tomography of the abdomen and pelvis showing
massive ascites and normal-sized liver and spleen.

0.56 pg/mL (normal 2.2-4.4 pg/mL), free T4 < 0.08 ng/
dL (normal 0.7-1.6 ng/dL) and thyroid-stimulating hormone level (TSH) > 100 miU/mL (normal 0.2-5.0 miU/
mL). These findings necessitated further thyroid tests. The
anti- thyroxin peroxidase was negative.
Ultrasonography of the thyroid gland showed that
both lobes were enlarged in size. Thyroid hormone
replacement therapy was started with gradually increasing doses of levothyroxine, from 0.05 to 0.15 mg daily.
Over the following three months, she became euthyroid
with complete resolution of her ascites and CA-125
returned to normal. Her body weight decreased by 8 kg
and the abdominal circumference was reduced by 12 cm.
One year later, there had been no recurrence of ascites
and her euthyroid condition was maintained.

DISCUSSION
Hypothyroidism is a relatively rare cause of ascites.
However, the importance of its diagnosis is that use of
thyroid hormone replacement results in complete resolution. If there is new onset ascites, diagnostic workup
should begin with the analysis of ascitic fluid. Usually
total protein in the ascitic fluid and the SAAG value give
a useful framework for analysis. Of the various causes,
peritoneal malignancies, tuberculous peritonitis, pyogenic
peritonitis and pancreatic ascites can all lead to high-protein ascites. Patients with liver cirrhosis and congestive
heart failure show low protein ascites. The SAAG corre-
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lates directly with portal pressure. Ascitic fluid associated
with portal hypertension shows a low total albumin level,
and the SAAG is greater than 1.1 g/dL (high gradient).
SAAG is usually high in patients with liver cirrhosis and
congestive heart failure. A gradient of <1.1 g/dL (low)
usually suggests that the ascites is not caused by portal
hypertension. The SAAG is low in patients with peritoneal malignancies, tuberculous peritonitis, pyogenic peritonitis and pancreatic ascites.
Portal hypertension secondary to liver cirrhosis is
the leading cause of ascites (more than 80% of cases)
and peritoneal involvement in patients with malignant
diseases is the second at about 10%[4]. Therefore, if the
composition of ascitic fluid and ultrasonography are
not consistent with portal hypertension or other specific diseases, the physician should consider peritoneal
malignancy. If the ascitic fluid shows a high protein
content, then hypothyroidism should be considered as
a differential diagnosis. In this patient, the ascitic fluid
analysis revealed a high protein content (SAAG was
< 1.1 g/dL) and there was a lack of esophageal varices or gastropathy on esophagogastroduodenoscopy
without portal hypertension on abdominal ultrasound,
we performed thyroid function testing, which proved
decisive.
Prompt recognition of myxedema ascites prevents
the inappropriate use of diuretics and unnecessary procedures, including repeated paracentesis, liver biopsies
and exploratory laparotomies[5]. A constant feature was
the positive response to thyroid hormone replacement
therapy, which led to elimination of the ascites in every
instance.
There has been a suggestion that the SAAG may
exceed 1.1 in patients with myxedema ascites, based on
a review of eight patients[6]. Because so few cases have
been studied and portal hypertension or heart failure
do not seem to be the mechanisms causing ascites in
patients with myxedema, we cannot conclude that a high
SAAG is a typical feature in this disease[7]. Moreover, the
patient reported here showed a low SAAG.
The mechanism of ascites fluid formation in patients with myxedema is unclear. There are two main
hypotheses. The first is that low levels of circulating
thyroid hormones cause increased extravasation of
plasma proteins because of abnormal capillary permeability and the lack of a compensatory increase
in lymph flow and protein return rate [8]. The second
hypothesis is that hyaluronic acid accumulates in the
skin and produces edema by a direct hygroscopic effect. However, hyaluronic acid has only been found in
minute quantities in patients with myxedema ascites;
not large enough to exert a direct hygroscopic effect.
It could, however, interact with albumin to form complexes that prevent the lymphatic drainage of extravasated albumin[9].
Although the CA-125 antigen is present on more
than 80% of malignant epithelial ovarian tissue of
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non-mucinous type, it is also found on both healthy
and malignant cells of mesothelial (pleural, pericardial, peritoneal, and endometrial) and non-mesothelial
(amniotic membrane, tracheobronchial and cervical
epithelium) origin. Raised serum CA-125 levels have
therefore been reported in various conditions involving these cells, including pleural and pericardial effusions and ascites[10].
The mechanism of elevated CA-125 is not yet understood. Several theories have been proposed. One theory
is that stretching of the peritoneum with ascites is a
cause since paracentesis alone leads to a decrease in the
serum value of CA-125. The other theory is that peritoneal cells shed a lot of CA-125 antigen and that it enters
the blood via lymphatic absorption of ascites[11].
In conclusion, myxedema ascites is rare but easy to
treat. Treatment with thyroid hormone replacement
therapy leads to complete regression of the ascites. Once
routine evaluation of ascites excludes common causes
such as liver cirrhosis, peritoneal malignancies, infections, congestive heart failure and pancreatic ascites, thyroid function tests should be performed on patients with
high protein levels in the ascitic fluid. A high CA-125
makes the diagnosis more difficult, but with extensive
workup to rule out malignancies, it can be attributed to
ascites. Early diagnosis is important to prevent inappropriate use of diuretics or even unnecessary laparotomies
to determine the cause.
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Gemcitabine cures metastatic hepatic carcinoma and bone
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was excluded. Therefore, the patient was treated
with Gemcitabine (1500 mg/wk), as the suggested
treatment schedule, for 24 wk in opioid dependency
program. Sequential abdominal CT during follow up
showed the disappearance of liver metastasis and
shrinkage of the pancreatic tumor. Repeated ERCP
after treatment showed re-channelization of the pancreatic duct. During 11 years of follow up, 5 CT scans
disclosed not only the disappearance of the hepatic
tumor but also no cancer recurrence. Progressive
shrinkage of pancreatic head was also noted. Therefore, we can say this malignant case was cured by
monotherapy with gemcitabine.
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Abstract
We report a case of a 59-year-old gentleman who had
suffered from low back pain for several months. Abdominal sonogram showed multiple heteroechoic nodules in the bilateral liver and an enlarged pancreatic
head. Abdominal computer tomography (CT) favored
pancreas head tumor with liver and bone metastasis.
Endoscopic retrograde cholangiopancreatography
(ERCP) disclosed pancreatic duct invasion over the
distal portion of the pancreatic duct with prestenotic
dilatation. Liver biopsy showed undifferentiated carcinoma. As suggested by the pathologist, the nasopharyngeal area was checked by the ear, nose and throat
doctor, was negative and nasopharyngeal carcinoma
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INTRODUCTION
Gemcitabine is a nucleoside analog with a structural similarity to cytarabine. Initially, it has a low objective response
rate of around 6%-11% in chemotherapy-naive patients
with pancreas cancer who are given the single agent gemcitabine (800 mg/m2 Ⅳ weekly for 3 of every 4 wk)[1].

CASE REPORT
In 1999, a 59-year-old gentleman was referred from another hospital due to an unknown malignancy with liver
and bone metastasis. He suffered from lower back pain
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A

B

C

Figure 1 Diagnosis of pancreas adenocarcinoma. A: Multiple liver metastasis (arrow); B: Enlarged pancreas head (curved arrow); C: Focal stenosis over the distal
portion of the pancreatic duct (arrow, apple-core like).

A

B

C

D

Figure 2 Liver aspiration. A: Liver tissue with tumor arranged in solid sheet on the left side of the picture (HE stain, x 200); B: High power view shows tumor cells
with hyperchromatic nuclei and high nucleus-to-cytoplasm (N/C) ratio (HE stain, x 400). Two patches of necrosis are found in the lower and right upper part; C: Tumor
cells in solid nest with hyperchromatic nuclei and high N/C ratio. The right side is normal liver tissue (HE stain, x 400); D: AE1/AE3 (IHC stain, x 400). Focal cytoplasmic positive reaction (white arrow).

over the right sternoclavicular area, L-spine and ischium.
Liver biopsy was done. The pathologist reported undifferentiated carcinoma (Figure 2) because of the focally
weakly positive result with cytokeratin AE1/AE3, a sole
marker of the epithelial differential, and a nasopharyngeal
check-up to rule out the possibility of nasopharyngeal
carcinoma was suggested. The ear, nose and throat (ENT)
doctor disclosed a smooth nasopharyngeal mucosa and
biopsy showed no malignancy. Endoscopic retrograde
cholangiopancreatography (ERCP) showed focal irregular
stenosis, favoring tumor invasion over the pancreatic duct
(Figure 1C). Clinically, pancreas cancer with liver and bone
metastasis was highly likely.

and loss of body weight, about 10 kg within 3 mo. There
was no familial history of malignancy. Physical examination showed pale conjunctiva, knocking pain over the lumbar spine and a mass lesion over the right sternoclavicular
junction. The laboratory data showed only normocytic
anemia and the hemoglobin was 10.4 mg/dL. The tumor
markers, such as carcinoembryonic antigen and CA 19-9,
were within normal limits. Abdominal sonogram showed
many heterogeneous isoechoic tumors in bilateral lobes of
the liver with enlargement of the pancreas head. Abdominal computed tomography (CT) showed suspicion of
pancreas head cancer with liver and L3 metastasis (Figure
1A and B). The bone scan showed suspicion of metastasis
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A

B

C

Figure 3 Tumor shrinkage post-chemotherapy. A: Liver nodules disappeared; B: The pancreas head was atrophied (white arrow); C: No stenosis of the pancreatic
duct was noted after chemotherapy.

A

B

Figure 4 Shrinkage of left lobe of the liver (A, black arrow) and pancreatic head (B, white arrow).

The patient was treated with monotherapy of gemcitabine 1500 mg/wk in GI-OPD. The dose was 1000 mg/m2
body surface area and medication was infused in 30
min. The patient received gemcitabine every week for the
first 7 wk and then rested for 1 wk. Thereafter, he received
treatment weekly for 3 wk and then rested for 1 wk. In
total, the patient received 19 doses within 24 wk. Throughout, the patient tolerated the treatment well and blood
transfusion was not necessary. Repeat CT scan showed
disappearance of the liver mass (Figure 3A) and shrinkage
of the pancreatic head (Figure 3B). Repeat ERCP showed
re-channelization of the pancreatic duct (Figure 3C). The
mass over the right sternoclavicular joint became softer
and smaller gradually. Lumbago improved gradually during
gemcitabine therapy and finally vanished after the treatment course. In the following 11 years, 5 CT scans showed
progressive shrinkage of the left lobe of the liver (Figure
4A) and pancreatic head (Figure 4B). No cancer recurrence
was noted. Also, repeat CA19-9 was normal. In 2010, 11
years after treatment, the patient had senile dementia but
was still cancer free. Therefore, we can say this patient was
cured by gemcitabine.

common, about 20%-25%, in cancer of an unknown
primary site[2]. In our case, NPC was excluded by biopsy
on grossly normal mucosa of the nasopharyngeal area. In
clinics, the mid or lower third portion of thoracic esophageal carcinoma with intra abdominal metastasis is also
common, with an incidence of around 15.0%-17.4%[3,4].
However, the gastroscope was negative too. The positive
reaction with immunohistochemistry stain of AE1/AE3
was specific for carcinoma but carcinoma with pancreatic
duct metastasis is very rare. Image studies of CT and
ERCP, together with liver biopsy, resulted in the diagnosis
of pancreas adenocarcinoma with multiple metastases.
In 1997, the study of Burris et al[5] showed that the
clinical benefit and survival of gemcitabine (1000 mg/m2
weekly for 7 wk followed by 1 wk of rest, then weekly
for three out of every 4 wk) was approved for first-line
therapy of metastatic pancreatic cancer. However, there
was no evidence to show that gemcitabine has the ability to cure advanced pancreas adenocarcinoma, even in
cases with multiple organ metastases. But in our case, the
liver mass disappeared and atrophy of left lobe of liver
was noted in the following abdominal CT after treatment
with gemcitabine. The repeated ERCP also showed the
re-channelization of the irregular stenotic pancreatic duct.
There was no cancer recurrence during the eleven years
of follow-up. It was amazing that gemcitabine could cure

DISCUSSION
Undifferentiated carcinoma with multiple metastasis is
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metastatic liver carcinoma.
4
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DIGESTIVE SYSTEM DISEASES
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Core tip: About the case we’re presenting, a literature
review showed how this rare disease is often lethal and
how low is the percentage of patients who have successful treatment. We show our case history and our
management which has permitted to discharge the patient with disease regression.

Original sources: Virdis F, Tacci S, Messina F, Varcada M. Hemophagocytic lymphohistiocytosis caused by primary EpsteinBarr virus in patient with Crohn’s disease. World J Gastrointest
Surg 2013; 5(11): 306-308 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v5/i11/306.htm DOI: http://dx.doi.
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Abstract
We present a case of a 19-year-old man with a 6-year
history of Crohn's disease (CD), previously treated with
6-mercaptopurine, who was admitted to our department
for Epstein-Barr virus (EBV) infection and subsequently
developed a hemophagocytic lymphohistiocytosis (HLH).
HLH is a rare disease which causes phagocytosis of all
bone marrow derived cells. It can be a primary form
as a autosomic recessive disease, or a secondary form
associated with a variety of infections; EBV is the most
common, the one with poorer prognosis. The incidence
of lymphoproliferative disorders was increased in patients with inflammatory bowel disease (IBD) treated
with thiopurines. Specific EBV-related clinical and virological management should be considered when treating a patient with IBD with immunosuppressive therapy.
Moreover EBV infection in immunosuppressed patient
can occur with more aggressive forms such as encephalitis and diffuse large B cell lymphoma. Our case confirms what is described in the literature; patients with
IBD, particularly patients with CD receiving thiopurine
therapy, who present 5 d of fever and cervical lymphadenopathy or previous evidence of lymphopenia should
be screened for HLH.

WCCR|www.wjgnet.com

INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH) is a rare
and often fatal disease which causes phagocytosis of
all bone marrow derived cells. It can be a primary
form as a autosomic recessive disease, or a secondary
form associated with a variety of infections; EpsteinBarr virus (EBV) is the most common, the one with
poorer prognosis. Patients with inflammatory bowel
disease (IBD) are a greater risk of developing secondary HLH due to chronic systemic inflammation
condition as well as exposure to immunosuppressive
medications[1].

CASE REPORT
A 19-year-old man was moved to our Hospital from a
local hospital in London, where he was admitted 10 d
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A

Table 1 Current diagnostic criteria for hemophagocytic
[7]
lymphohistiocytosis
The diagnosis of HLH may be established by1
A molecular diagnosis consistent with HLH (for example, pathologic
mutations of PRF1, UNC13D or STX11 are identified) or
Fulfillment of five out of the eight criteria listed below:
Fever
Splenomegaly
Cytopenias (affecting at least two of three lineages in the peripheral
blood):
Hemoglobin < 9 g/100 mL (in infants < 4 wk: hemoglobin < 10 g/100
mL)
Platelets < 100-103/mL
Neutrophils < 1-103/mL
Hypertriglyceridemia (fasting, 265 mg/100 mL) and/or
hypofibrinogenemia (150 mg/100 mL)
Hemophagocytosis in BM, spleen or lymph nodes
Low or absent NK cell activity
Ferritin 500 ng/mL
Soluble CD25 (that is, soluble IL-2 receptor) > 2400 U/mL (or per local
reference laboratory)

20 μm

B

1

In addition, in the case of familial HLH, no evidence of malignancy
should be apparent. HLH: Hemophagocytic lymphohistiocytosis; NK cell:
Natural killer cell; CD: Crohn's disease; IL-2: Interleukin-2; PRF1: Pore
Forming Protein gene; UNC13D: Unc-13 homolog D gene; STX11: Syntaxin 11
gene.

20 μm

Figure 1 Active Epstein-Barr virus infection with hemophagocytosis not
with lymphoma. A: Large histiocytes showing erythrophagocytosis (arrows)
and leucophagocytosis (black arrowhead); B: A Kupffer cell (white arrowhead)
and a large histiocyte (arrowhead) have phagocytosed a lymphocyte (arrow),
moderate cholestasis is present (white arrow).

before with a history of fever, jaundice and weakness
on a background of Crohn’s disease (CD), which was
diagnosed 5 years before and was previously treated with
6-mercaptopurine (6-MP). Diagnosis of EBV infection
was performed by serologic exams. During his inpatient
stay he developed a progressive pancytopenia (white
blood cell 0.5 × 109/L, neutrophils 0.7 × 109/L, hemoglobin 66 g/L, platelets 236.000/mm3), 6-MP therapy
was therefore suspended and replaced with steroids. On
clinical examination a continuous fever of up to 39 ℃
was reported. A bone-marrow biopsy was performed to
clarify the cause of pancytopenia and it was positive for
HLH; diagnosis was thus confirmed matching the diagnostic criteria for HLH (Table 1). Supportive treatment
with granulocyte-colony stimulating factor and antibiotics
was started. He had been transfused with packed red cells
as necessary.
During his recover in our hospital he developed perirectal bleeding and a flexysigmoidoscopy showed multiple ulcers but a non specific point of bleeding. Due to
this, a computed tomography (CT) angiogram was performed and at that time a bleeding point was identified at
the splenic flexure. Hepatosplenomegaly was also noted.
Consequently embolization of mesenteric artery was attempt but superior and inferior mesenteric arteries runs
did not demonstrate any active bleeding. Moreover, a liver
biopsy to exclude other liver diseases has been performed
and it showed features consistent with active EBV infection with evidence of hemophagocytosis and no evidence
of lymphoma (Figure 1). CT chest was performed and it
showed diffuse adenopathy (mediastinal, supraclavicular,
bilateral axillary). A right axillary core biopsy showed no
evidence of lymphoma. HLH 2004 protocol with Etoposide and Rituximab was therefore started ten days after

WCCR|www.wjgnet.com

his admission in our Hospital.
The patient clinically improved from a HLH point of
view whilst on the HLH 2004 protocol. However increasing cervical lymphadenopathy was noted and a subsequent biopsy demonstrated diffuse large B cell lymphoma
(DLBCL) secondary to EBV. He was therefore started
on Cyclophosphamide, Hydroxydaunorubicin, Oncovin,
Prednisone chemotherapy. The patient was noted to have
two tonic clonic seizures on the ward, one of which resulted in aspiration pneumonia; transfer in intensive treatment unit for intubation and ventilation was required.
CT head was required to exclude any brain damage
The CT head reported multifocal low attenuation areas
of the brain (Figure 2); radiologist report showed as these
lesions could have represented central nervous system
(CNS) infiltration by the HLH process. However the patient neurological condition was discussed with neurological team and a diagnosis of EBV encephalitis was made.
This was treated with Rituximab, Methotrexate, Hydrocortisone and supportive care. His neurological condition
improved and the most recent magnetic resonance imaging head showed significant disease improvement. Patient
was discharge three months after his admission date.

DISCUSSION
HLH is a rare, often fatal disease in which macrophages
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EBV; in literature we founded only one case involving
hepatosplenic lymphoma, HLH and EBV infection in a
patient with CD undergoing thiopurine and infliximab
therapies[3].
Secondary HLH in patients with IBD is often due to
EBV infection. Specific EBV-related clinical and virological management should be considered when treating a
patient with IBD with immunosuppressive therapy[4].
Particularly, patients treated with thiopurine have
greater risk to develop EBV infection, due to inadequate
immune system response. Our case confirms what is
described in the literature; patients with IBD, particularly
patients with CD receiving thiopurine therapy, who present five days of fever and cervical lymphadenopathy or
previous evidence of lymphopenia should be screened
for HLH[1].
Moreover EBV infection in immunosuppressed patient can occur with more aggressive forms such as encephalitis and DLBCL.

Figure 2 Focal lesion anteriorly in the left parietal lobe.

are inappropriately activated resulting in phagocytosis of
all bone marrow derived cells[1].
There are two presentation forms: the first, primary, is
an autosomic recessive disease; the second is a secondary
HLH which can present at any age and has been documented in association with a variety of infections. While
there are a wide variety of micro organisms related to the
development of HLH, EBV is the most common, the
one with poorer prognosis, and the one benefiting most
from early treatment with etoposide[2].
The literature review shows how the incidence of
lymphoproliferative disorders was increased in patients
with IBD treated with thiopurines[3].
However, thiopurines may interfere with the host’s
response to a primary EBV infection[1].
EBV can induce HLH; case reports describing HLH
and/or lymphoma in patients with CD have also been
published[4].
Biank et al[1] described 11 additional cases in the literature of HLH in patient with IBD and only 3 of 11 cases
reported were associated with an EBV infection. A new
review of literature identified 3 further cases; therefore
our case is potentially the seventh described in literature.
Our patient met diagnostic criteria for HLH (table 1).
Moreover he developed CNS symptoms with lesions
on the CT head which could represent CNS infiltration by the disease process. CNS symptoms occurs in
35%-49% of patients with HLH[5].
In the case we have reported the patient started etoposide 20 d after his first admission. Etoposide may be
life-saving, especially in patients with HLH due to EBV
infection; mortality was 14 times higher for patients with
EBV-associated HLH who did not receive etoposide
within the first 4 wk[6].
Our patient also developed a DLBCL secondary to
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maintenance of the blood supply to the left hepatic
lobe after surgical aggression of this kind are demonstrated employing computed tomography (CT) and 3-D
CT angiography. Furthermore, both cases highlight all
important worrisome aspects of pancreatic cancer resectability prediction.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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INTRODUCTION
Unlike pancreatic head cancer, pancreatic neck or body
cancer is commonly diagnosed at the locally advanced
stage after the celiac axis branches, among them the common hepatic artery (CHA), having already been involved
by the neoplastic process. In terms of current recommendations, celiac axis (CA) and superior mesenteric artery
(SMA) invasion presents a contraindication to pancreatectomy for ductal adenocarcinoma[1,2]. However, in certain
instances, excision of the CA together with its branches
allows a curative procedure to be performed and obviates
arterial reconstruction, incurring a high risk of serious
complications. In 1953, while carrying out a distal pancreatectomy along with a gastrectomy for locally advanced
gastric carcinoma, Appleby pioneered taking advantage
of the chance of the re-establishment of the blood supply to the liver after CA and CHA resection by way of

Abstract
Reported here are two cases of a modified Appleby operation for borderline resectable ductal adenocarcinoma of the pancreatic body, in one of which a R0 distal
resection was attended to by excision, not only of the
celiac axis, but also of the common and left hepatic
arteries in the presence of arterial anatomic variation
Michels, type Ⅷb. The possibility and avenues of the
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the constantly existent pancreaticoduodenal arcade from
the SMA basin[3]. In 1976, Nimura applied Appleby’s
technique to treat locally advanced pancreatic body-tail
carcinoma[4] and in 1991, Nagino et al[5] and Hishinuma
et al[6] succeeded in preserving the stomach in the absence of its invasion from pancreatic tumor by means
of sparing the gastroduodenal and right gastroepiploic
arteries (GDA and RGEA), thereby modifying Appleby’s
operation. By the year 2003, two dozen such operative
interventions had been accomplished[5,7-15], at most, but
refinements in diagnosis and surgical technique have progressively promoted their growing in number[5,11,15-24]. The
modified Appleby procedure case reviews in the literature tend to say nothing about the pattern of the celiacmesenteric arterial vasculature encountered, in as much
as, when dealing with variant arteries and the classical
arterial architecture, this sort of surgery can be successfully performed without vascular reconstruction. We give
an account of two cases of the modified Appleby operation for pancreatic body borderline resectable cancer, in
one of which (as yet not described) a R0 distal resection
was accompanied by excision, not only of the CA and
the CHA, but left gastric arteries as well in the context of
aberrant arteries Michels, type Ⅷb.

25 mm in diameter was visualized in the neck and body
of the pancreas. Pancreatic hypertension and atrophy
of the pancreas’ tail were noted. The duct of Wirsung
was shown to be dilated up to 7 mm in the tail portion
with a blunt cutoff (interrupted duct sign) at the level
of the body of the gland, where tiny 2-3 mm cystic entities were discernable. The SMA was apparently traveling
just along the left contour of the growth. The GDA was
found to be circumferentially encased by the tumor over
a length of 1 cm. An accessory renal artery was visible
on the right. The lymph nodes in the pancreatic head
and paraaortic regions and along the course of the SMA
measured up to 17, 10 and 7-9 mm respectively. The
conclusion was adenocarcinoma of the pancreatic neck
and body with involvement of the CA, CHA and, probably, GDA and confluence of the PV (Figure 1).
A perivaterian diverticulum, simple left kidney cysts,
a splenic cyst, lung emphysema and aortal, coronary and
iliac atherosclerosis were identified, classical celiacomesenterial arterial anatomy (Michels, type 1) (Figure 2).
Esophagogastroduodenoscopy (EGDS) showed focal gastritis and Paquet’s stage 1 upper third esophageal
varices.
Endoscopic ultrasound (EUS) showed a tumor of the
pancreatic body, presumably adenocarcinoma, with neoplastic process spreading to the CHA, distal third of the
CA and confluence of the PV. The new growth was seen
to be intimately in contact with the left wall of the GDA
over a run of 1 cm. Regional lymph node enlargement,
most likely related to their being metastatic, was defined
(Figure 3).
Abdominal MRI showed a tumor of the neck-body
of the pancreas, atrophy of the parenchyma of the pancreas’ tail and pancreatic hypertension in the tail portion
of the gland. Infiltration of the retroperitoneal fat with
extension encircling the CA, SMA and PV confluence
was depicted.
Preoperative concept was of a 64-year-old female
diagnosed with a T4NxM0 ductal adenocarcinoma of
the pancreatic body with invasion of the CA branches
and PV and no evidence for distant metastases. She was
deemed to have borderline resectable disease because
of suspected tumor encroachment on the GDA. Distal
pancreatectomy with resection of the CA and PV was
planned. The final extent of the procedure was intended
to be decided after intraoperative exploration.
The operation was carried out on the 5th December,
2012. At surgery, no distant metastases were found. A
whitish solid tumor taking up the whole of the pancreatic body and growing into the CA trifurcation and CHA
with adherence to the left 180o of the uninvolved GDA
was discovered. On duplex ultrasound with a clamp
across the CHA there was a sufficient arterial blood flow
in the liver and the hepatic arterial pulsation was present
as before. The lesion was judged resectable. A corpocaudal pancreatectomy with resection of the CA and its
branches was completed (Figure 4). At that, the RGEA
was not sacrificed, which provided the gastric blood sup-

CASE REPORT
Case 1
On the 12th October, 2011, a 64-year-old woman presented with complaints of constant severe upper abdominal pain relievable with Tramadol administration
(four times daily), fatigue and a weight loss of 4 kg in
a month. According to the past history, back pain had
started 5 mo earlier and had been extending into the
lower abdomen. The patient had endured the pain for
quite a long time and it was not until October that she
sought medical attention and was examined. Computed
tomography (CT) and magnetic resonance imaging (MRI)
revealed cancer of the pancreatic body and tail with affected CA branches. No evidence of dissemination was
observed. Performance status was Eastern Cooperative
Oncology Group score of 2, Karnofsky index 70%. On
admission, the patient was in a moderately grave condition due to the pain experienced and was asthenic with
skin pallor. Pulse was 72/min, regular and good volume.
Blood pressure was 110/70 mmHg. Breath sounds were
vesicular. The abdomen was soft with tenderness in the
epigastrium through the thinned anterior wall of which
a solid mass was palpable.
Instrumentally derived findings: Abdominal ultrasound (US) showed evidence of pancreatic body tumor
extending to the CA, CHA, splenic artery (SA), superior
mesenteric vein (SMV) and confluence of the portal vein
(PV). The GDA showed close tumor contact over 1 cm,
suspicious for ingrowth. Extrinsic compression of the
SMV, PV confluence and CHA was documented.
The CT showed that the liver structure appeared unchanged with no focal lesions. A space occupying mass
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Figure 1 Preoperative computed tomography. Arterial phase. A: Axial image. The common hepatic (CHA) and splenic (SA) arteries present circumferential adjacency to pancreatic body ductal adenocarcinoma. The gastroduodenal artery (GDA) appears to be completely encircled by tumor; B: Frontal view. Computed tomography (CT) evidences circumferential infiltration of GDA; C: The celiac artery (CA) along with CHA springing from it, are completely circumscribed by tumor (arrow); D.
All three CA branches (dashed arrow) show circumferential tumor contact. The superior mesenteric artery is unaffected (arrow).
AGD
aLHA
LHA

LGA
T

SA

CHA

RHA
GDA

AHC
SMA

AHP

Figure 2 Three-dimensional computed tomography-angiography before
surgery. Classical arterial architecture (Michels, type Ⅰ). Tumor-induced
common hepatic (CHA) stenosis is noted. Anatomical variation of type Ⅰ is
observed: CHA trifurcation in the absence of proper hepatic artery. RHA: Right
hepatic artery; LHA: Left hepatic artery; GDA: Gastroduodenal artery; LGA: Left
gastric artery; SMA: Superior mesenteric artery; SA: Splenic artery; aLHA: Accessory left hepatic artery.

Figure 3 Endoscopic ultrasound. Tumor (T) abutment to gastroduodenal
artery (AGD and arrow) without its encasement. HAC: Common hepatic, HAP:
Proper hepatic artery.

repeatedly addressed with pleural tapping (G3, DindoClavien). After management with antibiotics, antisecretory and anti-ulcer therapy and treatment for diabetes
mellitus, the patient’s condition stabilized, body temperature returned to normal and complete pain abolition was
achieved. The glycemic profile was stable with a blood
sugar level of 7-9 mmol/L under insulin therapy and the
patient was discharged to receive adjuvant gemcitabine
chemotherapy.
Microscopic examination and pathological diagnosis
showed a moderately-differentiated pancreatic body-tail
adenocarcinoma (pT3N1b, G2) with CA branches and

ply, with the stomach and liver’s color remaining unaltered throughout the operative time period.
Post surgery, the patient developed a retroperitoneal
pancreatic fluid collection in the projection of the cut
edge of the gland with an amylase of 60 000 (pancreatic
fistula Class B), which was drained on postoperative day
5. Nine days after the surgery, EGDS recognized areas
of gastric mucosa ischemia of mixed (portal and arterial)
genesis, ischemic gastropathy. Recurrent hydrothorax was
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mor, up to 3-4 cm in diameter, involving the splenic
and CHAs, proximal segment of the CA and LHA with
peritumoral fibrosis and contraction in the center was
disclosed. On table US demonstrated the blood flow in
the left hepatic lobe to be sustained subsequent to briefly
clamping the LHA, which encouraged us to undertake a
subtotal pancreatectomy with CA excision and resection
of the common and left hepatic arteries. As we did so,
the GDA was also resected and ligated, that is to say, the
pancreaticoduodenal arcade was unlocked (Figure 9). She
was discharged on postoperative day 12 after uneventful
postoperative recovery to be continued on neoadjuvant
gemcitabine chemotherapy.
Conclusion on histological examination was a welldifferentiated adenocarcinoma of the pancreatic body,
pT2N0M0, G1. Tumor structures, measuring up to 1.2
cm in their greatest dimension, were found throughout
an immense fibrotic bulk harboring remnants of pancreatic tissue composed of ductules and atrophic islets
(Figure 10). The shortest margin-to-margin distance
between the tumor and the specimen was 3 mm and a
R0 resection was achieved. No features of post chemotherapeutic changes were identified.
The 12-mo follow-up CT evidenced no disease recurrence, the patient feels well and goes on working as a
doctor. There is an adequate arterial blood supply to the
liver and stomach on CT angiography. Sufficient arterial
nutrition of the left hepatic lobe is afforded by the engagement of the interlobar artery having an extraparenchymal hilar course (Figures 11 and 12).

LHA
RHA

GDA

CA

PDA
LGEA

SMA

SMV

LRV

LAV

MCA

Figure 4 Photograph. View of operating field after distal pancreatectomy
with excision of celiac artery (CA) and its branches. Liver and stomach are fed
with blood from the superior mesenteric artery (SMA) via pancreaticoduodenal
arcade (PDA) and, thereafter, through the gastroduodenal artery (GDA). Fullblown right gastro-epiploic artery is found. Superior mesenteric vein (SMV)
was resected at the site of confluence with splenic vein. LAV: Left adrenal vein;
MCA: Medial colic; RHA: Right hepatic; LHA: Left hepatic arteries; LRV: Left
renal vein; LGEA: Left gastro-epiploic artery.

PV involvement. The patient had a R1 distal resection
owing to the vascular specimen margin from the sites
contacting with the SMV and GDA (Figure 5). The 6
month follow-up CT yielded no evidence for disease recurrence and CT angiography displayed an ample blood
flow in the liver and stomach (Figure 6).
Case 2
In May, 2010, a 65-year-old woman consulted a doctor
about pain in her right upper abdominal quadrant. On
examination, a diagnosis of chronic pancreatitis was
made and she was given conservative therapy which was
of no benefit. In November 2010, abdominal CT invited
by the pain worsening was undertaken and revealed a
mass in the pancreatic body.
She entered the Moscow Herzen Institute of Oncology. CT detected an up to 5.6 cm pancreatic body tumor
spreading to the CA branches and superior mesenteric
arteries. On fine-needle aspiration biopsy, a well-differentiated adenocarcinoma was identified. The neoplasm
was considered not to be amenable to resection. 8 courses of a palliative combination chemotherapeutic regimen
consisting of 200 mg of eloxatin + 3600 mg of gemzar
were instituted.
In July, 2011, the follow-up CT showed no drastic
evolution in the disease course with persistent infiltration
of the CA, its branches, superior mesenteric and splenic
veins and no distant metastases (Figure 7). On CT angiography, variant arterial architecture Michels, type Ⅷb, with
a replaced right hepatic artery (rRHA) coming from the
SMA and an accessory left hepatic artery (LHA) given off
by the left gastric artery (LGA) was determined (Figure 8).
Reasoning from the absence of interval neoplastic
progression, we opted for an attempt at a radical procedure. Preoperative diagnosis was a ductal pancreatic
body adenocarcinoma, cT4NxM0. Upon abdominal
inspection, a pancreatic body solid whitish knobby tu-
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DISCUSSION
The observations under review might be dually instructive. In the first place, they illustrate the feasibility of
the maintenance of the blood flow in the left hepatic
lobe after the modified Appleby operation with CHA
and LHA resection in the presence of the RHA departing from the SMA. Secondly, both cases pinpoint key
bothersome aspects of preoperative determination of
pancreatic cancer resectability.
The modified Appleby technique has rightly gained
acceptance as an effective approach to the management of pancreatic body cancer in cases of CHA involvement by tumor. We have performed 11 modified
Appleby procedures, at 10 of which the classical arterial
anatomy, identical to that encountered in Case 1, was
found. An aberrant arterial pattern was present only in
Case 2. Theoretically, when dealing with most variants
in the celiac-mesenteric arterial architecture, this operation is quite safe with regard to the re-establishment of
the arterial blood supply to the liver and stomach. Yet,
cases with the replaced LHA (Michels, types Ⅳ and Ⅷa)
or the CHA (Michels, type Ⅹ) arising from the LGA[25],
as well as the described above situation, when the tumor
involvement requires resection of either of the hepatic
arteries (more often the LHA), present a real challenge
secondary to CA excision. With all the patterns men-
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A

B

C

D

E

Figure 5 On microscopic examination. A: Perivascular tumor growth (complexes of malignant cells in adventitia of small artery of peripancreatic fat (arrow), HE, ×
200; B: Tumor incursion into vein wall (arrow), HE, x 200; C. invasion of the nerve by the tumor (arrow), HE, x 50; D: Vein wall involvement (complexes of malignant
cells in media of 2-mm diameter vein (arrows), HE, × 50; E: Tumor complexes in the common hepatic artery adventitia (arrow), HE, × 50.

LHA

interventional radiology for hepatopancreatobiliary diseases. The development of collateral blood flow with
one of the hepatic arteries being occluded was shown
to be a possibility and to depend heavily on the site of
vascular obstruction[26,27]. Hepatic interlobar arterial collaterals were exhaustively analyzed in autopsied specimens and corrosion casts[26-30], as well as with radiological
studies[31-37] called into being by the evolution of hepatic
surgery, transplantation, interventional radiology, endovascular chemotherapy and embolization. Angiography
demonstrated the interlobar branch-relayed collateral
blood flow between the hepatic arteries[31-37] to be readily
noted at the occlusion of either of the hepatic arteries [32,33,37], which was demonstrated by computerized
tomographic angiography in our Case 2 (Figure 11). The
interlobar arterial collaterals may be responsible for the
poor distribution of a chemotherapeutic agent at its selective intraarterial infusion[32]. Injuries to these collateral
pathways, participating in the blood supply of the hilar
bile ducts, may induce ischemia of the biliary tract after
liver resections and biliary surgery[28,29]. The majority of
investigators are in agreement that the interlobar collateral is extraparenchymal, passes cranial to the bifurcation
of the PVs in the hepatic hilum in close proximity to the
bile ducts[32,33,37-40] and makes the crucial contribution of
the blood supply to the biliary tract, as well as one of the
hepatic lobes in the event of liver major route interruption[29,36,37,41]. So far it has not been clear whether there
are transparenchymal branches to connect the hepatic
lobes[31,33,36,42].

CA (excised)

RHA

GDA
PDA

SMA

RGEA

Figure 6 Three-dimensional computed tomography-angiography following distal pancreatectomy with excision of celiac artery and its branches.
Blood supply to liver and stomach is delivered from superior mesenteric artery
(SMA) via pancreaticoduodenal arcade (PDA) and then through gastroduodenal
artery (GDA). There is robust right gastro-epiploic artery (RGEA) appearing in
its entirety. RHA: Right hepatic artery; LHA: Left hepatic artery; CA: Celiac axis;
GDA: Gastroduodenal artery.

tioned above, except variation Michels, type Ⅹ, in the
instance of which Appleby’s operation is not feasible
without recourse to vascular repair, it is vital to know
the sources of the collateral blood supply to the liver to
avoid unnecessary arterioplasty.
Investigations of collateral circulation during temporary balloon occlusion of either of the hepatic arteries have first of all been spurred by both the needs of
hepatopancreatobiliary surgery and advancements in
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A

B

PV

CA

T

T

SMA
Pancer head

D

C
T

T

SA

CHA

CT
CHA

Figure 7 Computed tomography prior to operation. A: Axial view. Venous phase. Hypovascular tumor of pancreatic neck (T) is shown to abut portal vein (PV)
trunk. Pancreatic head is demonstrated to be intact; B: Sagittal view. Arterial phase. Circumferential encasement of celiac artery (CA) by hypovascular tumor of pancreatic body and the latter’s adherence to anterior aspect of superior mesenteric artery (SMA); C, D: Axial image. Arterial phase. Circumferential contiguity of tumor to
CА along with common hepatic (CHA) and splenic (SA), both arising from the former, is visualized. CT: Celiac trunk.

aLHA
LHA
rRHA

LGA

CA

SA

rRHA
CA (excised)

CHA
SMA

SMA

GDA

GDA
(ligated)

Figure 8 Three-dimensional computed tomography angiography before
surgery. Variant arterial anatomy: replaced right hepatic artery (rRHA) originating from superior mesenteric artery (SMA), accessory left hepatic (aLHA) - from
left gastric (LGA) (Michels, type Ⅷb). CA: Celiac artery; LHA: Left hepatic artery; SA: Splenic artery; GDA: Gastroduodenal artery; CHA: Common hepatic.

LRV

Figure 9 Photograph. View of operating field after distal pancreatectomy with
excision of celiac artery (CA), left gastric, common hepatic and left hepatic arteries. Superior mesenteric artery (SMA)-derived blood feeding of right hepatic
lobe carried via the replaced right hepatic artery (rRHA). Blood supply to stomach is routed from SMA via pancreaticoduodenal arcades and then through
gastroduodenal artery (GDA) with the latter’s proximal segment being resected
and ligated. CA: Celiac artery; LAV: Left adrenal vein; LRV: Left renal vein;
SMV: Superior mesenteric vein.

Case 2 demonstrates that LHA excision at a distal
pancreatectomy with resection of CA and its branches
is permissible by virtue of the fact that an arterial blood
supply keeps coming to the left hepatic lobe thanks to
the availability of the interlobar collateral. In this case,
the arterial blood supply to the left hepatic lobe and
segment 1 kept being furnished through the interlobar
collateral, originating from the rRHA and running in the
liver hilum (Figure 12). The evidence for the functioning
of the interlobar collateral emerges quite frequently on

WCCR|www.wjgnet.com

LAV

SMV

angiography at chemoembolization of the hepatic arteries or for control of external hemorrhage and/or hemobilia (Figures 13 and 14).
Pancreatic cancer remains one of the most aggressive neoplastic processes and the ways of its management are in the development stage[43,44]. Despite impressive progress attained in the diagnosis and treatment of
otherwise sited malignances, the resectability and 5 year
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A

C

DA

I

F

B

D
DA
F

G

N

A

N
F

Figure 10 Under microscope. A: Common hepatic (CHA) section obtained from close to the point of its transection (white arrow) amid fibrotic zone (black arrow)
along pancreas margin. No evidence of tumor growth (× 5); B: Celiac plexus and trunk area of diffuse fibrosis (F) (× 5); C: Pancreatic tissue with apparent diffuse
fibrosis (F), groups of islets left (I) and that of glandular formations of ductal adenocarcinoma of pancreas (DA) (× 50); D: Structures of DA throughout fibrotic tissue (F)
containing remnants of pancreatic tissue (atrophic islets and ductules) (HE, × 5). A: Artery; N: Nerve plexus with large ganglion (G).

advanced stages, presenting with rather a sizable tumor,
distant metastases and back pain.
The pancreatic body is a fairly modest size across
and tumor advancement to the retroperitoneal organs,
nerve plexuses, SA, CHA and CA does not take long,
which potentially causes the neoplasm to be interpreted
as unresectable in compliance with the adopted Jakarta
International Community Center classification[1]. Just the
same, not only does radical removal of pancreatic body
carcinoma with the use of Appleby’s technique improve
patient life quality, it also significantly prolongs survival,
which was attested to, not only in cases of arterial resection necessitating no reconstruction[5,11,13-21], but in those
resorting to repair as well[16,23-25].
Completeness (radicality) of resection is one of the
dominant independent prognostic factors for pancreatic
cancer[46-53]. A curative resection of tumor is the only
means of treatment that will hold out a hope of longterm survival for pancreatic cancer patients, although
only 10%-15% of them would be eligible for a radical
procedure[54]. Preoperative resectability estimation is an
outstanding problem of great concern resulting primarily from the intricacies of the involvement evaluation of
the major peripancreatic arteries in so far as their actual
invasion is regarded as a contraindication to a curative
procedure[55-57]. Since CT is invariably rated the gold
standard for the diagnosis of pancreatic cancer, it is of
critical importance that patients with a resectable tumor

Interlobar branch

SMA
GDA
(ligated)
PDA
rRHA

RGEA

Figure 11 Three-dimensional computed tomography angiography subsequent to distal pancreatectomy with excision of celiac artery, left gastric,
common hepatic and left hepatic arteries. Blood supply to right hepatic lobe
is provided by superior mesenteric artery (SMA) through the replaced right hepatic artery (rRHA) and that to left hepatic lobe - via interlobar collateral anastomosing with rRHA. Stomach is supplied from SMA via pancreaticoduodenal
artery (PDA) and, thereafter, through gastroduodenal artery (GDA) and right
gastro-epiploic artery (RGEA).

survival rates for pancreatic cancer are still very poor
with those for pancreatic body and tail of 10% and
10%[45-47] in North America and the Western Europe and
of 34% and 18% in Japan respectively[48]. Compared to
pancreatic head cancer, typically manifesting itself in
jaundice, and for lack of specific symptoms, carcinoma
of the pancreatic body is generally recognized at more
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A

B

aLHA

CA

LHA
LGA

rRHA

SMA

rRHA

Figure 12 Coronal image. Arterial phase. A: Previous to surgery. Aberrant arterial vasculature (Michels, type Ⅷb): replaced right hepatic artery (rRHA) stemming
from superior mesenteric artery (SMA), the left gastric artery (LGA) giving rise to accessorial left hepatic artery (aLHA). No interlobar collateral is detectable; B: Distal
pancreatectomy with excision of celiac artery (CA), LGA, common hepatic (CHA) and left hepatic (LHA) arteries. Increased blood flow via rRHA is displayed and extraparenchymal hilar interlobar collateral transmitting blood supply to left hepatic lobe became visible.

A

B
CA
T
LHA
GDA
LHA

RHA

RHA branches

CHA

RGEA

CHA

PHA
GDA

Figure 13 Selective celiacography in a 37-year-old man with firearm (machine gun shots) liver wounds, false aneurysms of left hepatic lobe and hemobilia.
A: Classical arterial architecture (Michels, type 1). There is communicating interlobar artery (CA) connecting right and left hepatic arteries (RHA and LHA). Turbulent
blood flow is seen in areas of pulsative hematomas (H); B: Control of hemorrhage was achieved with RHA occlusion but arterial branches of right hepatic lobe keep
being filled owing to CA-conveyed blood transit from the left hepatic artery (LHA). GDA: Gastroduodenal artery; PHA: Proper hepatic artery; CHA: Common hepatic
artery; RGEA: Right gastroepiploic artery; T: Tumor.

A

B

H
CA

LHA
CHA

H

RHA
branches

CA
LHA

CHA

RHA

GDA

GDA

Figure 14 Selective celiacography in a 64-year-old man with hepatocellular cancer. A: Before and after chemoembolization through the right hepatic artery; B:
Arterial branches of right hepatic lobe keep being filled owing to communicating interlobar artery (CA)-conveyed blood transit from the left hepatic artery (LHA). GDA:
Gastroduodenal artery; CHA: Common hepatic artery; RHA: Right hepatic artery; H: Hematoma.

should not be denied surgery on account of a false-positive CT finding (i.e., when a neoplasm is misinterpreted
as nonresectable at CT). On the other hand, what counts
for no less is the prevention of an unneeded cumbersome procedure, fraught with devastating morbidity, for

WCCR|www.wjgnet.com

an unresectable lesion, keeping in mind that a R2 resection is associated with poor survival.
In the historical series of studies conducted by different authors prior to 2000, from 15% to 70% pancreatic cancer cases thought of as resectable from CT data
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turned out to be nonresectable at operation[58-61]. As of
now, the sensitivity and specificity of the assessment of
vascular involvement, even with a > 90o circular contact and marked vascular deformity (D or E according
to Phoa), are reported at 60% and 90% correspondingly[62,63], which indicates that the accuracy of pancreatic
cancer resectability appraisal is an elusive troublesome
question. Based on the findings reported by various
researchers, Li et al[64] defined the following CT criteria
for major vascular invasion with an exhibited sensitivity of the method of 79% and a specificity of 99%:
embedment of the arterial trunk in tumor, encasement
by tumor > 180o or > 50% of the vessel circumference
coupled with either irregularity of the wall contour or
arterial narrowing. Loyer et al[65] established that with
type A (a fat plane between tumor and vessel) or type B
(a normal pancreatic parenchyma separating the tumor
from the vessel), the accuracy of the resectability prediction was 95% and Phoa et al[62] showed type D (a vascular
wall concavity against the tumor to be consistent with a
88% risk for invasion and a 7% predicted resectability)
and type E (complete vascular encirclement by tumor)
to correlate with a 0% resectability, depending on tumor
surface irregularity and vascular deformity. Nevertheless,
there is presently no consensus of opinion as to the modality of choice for the assessment of pancreatic cancer
extension previous to surgery, since studies that would
offer sufficient accuracy are lacking[66,67].
Both our cases demonstrate the unresolved problem of pancreatic cancer resectability determination to
be currently pressing, among other reasons, as a consequence of CT being employed for this purpose in
the majority of clinics (and quite routinely as a single
option). The basic guide to the accuracy of resectability estimation is the ability of a diagnostic technique
to identify the presence or absence of invasion of the
major peripancreatic arteries. In Case 1, circumferential
encasement of the GDA was found on CT and in Case 2,
CHA, LHA and CA bifurcation was recognized. At surgery and subsequently under the microscope, the finding
in Case 1 proved to be a mere close tumor-artery contact
free of ingrowth (which ensured a R1-resection level). In
observation 2, the bulk of the tissue misdiagnosed as tumor at CT turned out to be fibrosis with no features of
post-therapeutic changes, which in great part enabled a
R0 resection level. From strict considerations relying on
the belief that the larger is the tumor-vessel contact area,
the higher is the likelihood of vascular invasion[68], both
cases might have been judged unresectable, as concluded
from the CT interpretation[69]. Nonetheless, in both cases, the tumor was found to be resectable, which suggests
that it is desirable that CT evidence-based conclusion in
favor of unresectability should be confirmed with further clarifying adjunct modalities, such as EUS.
We feel that the salient features of the reported cases
might be of equal interest to hepatopancreatobiliary surgeons as well as diagnostic radiologists engaged in this
challenging line.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the fifth most common malignant tumor and ranks third on causes of
death related to cancer[1]. However, only 30%-40% of
HCC patients can expect to undergo curative treatment,
as the majority of the patients are diagnosed in the advanced stage[2]. Therefore, only palliative treatment, such
as, transarterial chemoembolization (TACE) or systemic
treatment, is available for patients with advanced HCC[2].
At the molecular level, sorafenib inhibits several types of
tyrosine protein kinases, such as, vascular endothelial growth
factor (VEGF) receptors 1, 2, and 3, platelet-derived growth
factor (PDGF) receptor, and Raf kinase[3]. The SHARP trial
reported that sorafenib has significant survival benefit in advanced HCC, and that is the only effective systemic agent[4].
Treatment response to sorafenib in HCC manifests in different ways, but only a handful of reports of complete remission (CR) on sorafenib have been issued[5-8].
Here, we present a case of advanced HCC patient
who have achieved CR on sorafenib despite disease progression after four sessions of TACE for multinodular
intrahepatic HCC.

Abstract
Hepatocellular carcinoma (HCC) is the fifth most common malignant disease worldwide, and curative treatment remains difficult because the majority of cases
are diagnosed in the advanced stage. Sorafenib is the
only known effective systemic treatment, but patients
rarely achieve complete remission (CR). A 66-yearold man with a history of alcoholic liver cirrhosis with
a diagnosis of advanced HCC, was initially treated
with transarterial chemoembolization on four occasions. However, the disease progressed with portal vein
thrombosis. Therefore, sorafenib was started, and 4 mo
later, the patient achieved CR. The treatment was continued for 12 mo, and CR was maintained up to 4 mo
after sorafenib discontinuation.

CASE REPORT
A 66-year-old male visited our hospital with abdominal
pain. He had a 40-year history of 120 g/d of ethanol
consumption, and had been diagnosed with alcoholic liver cirrhosis two years ago, for which he had not received
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Figure 1 Computed tomography of the patient. A, B: Computed tomography (CT) scan taken at the time of hepatocellular carcinoma (HCC) diagnosis showing
intrahepatic multinodular HCCs (white circles); C, D: Positron emission tomography CT scan showing multiple lipiodolized masses and abnormal fluorine-18 2-fluoro2-deoxy-D-glucose uptake on liver (no distant metastasis was found); E, F: After repetitive transarterial chemoembolization, a viable hypervascular mass remained (E,
white circle), but after 6 mo of oral sorafenib, this was not detected by liver dynamic CT (F, arterial phase).

any treatment. Laboratory test results at time of admission were as follows: aspartate aminotransferase 180
IU/L, alanine transaminase 75 IU/L, alpha-fetoprotein
(AFP) 274 ng/mL, protein induced vitamin K absence
> 2000 mAu/mL, total bilirubin 1.3 mg/dL, albumin 3.2
mg/dL, and prothrombin time international normalized
ratio 1.25. He showed good reserve liver function with
Child-Turcotte-Pugh class A, and did not have any ascites or findings of encephalopathy. Dynamic liver computed tomography (CT) findings depicted intrahepatic
multinodular HCCs (Figure 1A and B). Tumor stage
based on the Barcelona Clinical Liver Cancer (BCLC)
staging system was BCLC stage B. Positron emission
tomography (PET)-CT also showed increased multiple
fluorine-18 2-fluoro-2-deoxy-D-glucose (PDG) uptake in
liver without metastasis to any other organs (Figure 1C
and D).
Because the tumor was not indicative for curative
treatment, repeated TACE was performed with one or
two month intervals. However, despite three sessions
of TACE, follow-up dynamic liver CT revealed disease
progression with viable intrahepatic HCCs (Figure 1E)
and multiple paraaortic lymphadenopathy. At this time,
serum AFP levels had increased to 2795 ng/mL, and
thus, sorafenib was recommended. However, the patient
refused for financial reasons, and TACE was performed
once more. Followed-up CT scan taken after the fourth
TACE session showed disease progression (Figure 2A)
and portal vein tumor thrombosis (PVTT) that had not

WCCR|www.wjgnet.com

been previously identified was shown (Figure 2B and D).
Due to the PVTT, transarterial chemoinfusion (TACI)
was performed, and oral sorafenib (400 mg b.i.d) was initiated 4 d later. After 3 mo of sorafenib administration,
serum AFP level returned to normal range (5.3 ng/mL),
and dynamic liver CT visualized no remaining hypervascular intrahepatic mass, though it did show multiple
lipiodol uptake. Furthermore, the PVTT and paraaortic
lymphadenopathy had partially improved (Figure 2C).
After 20 d of sorafenib administration, the patient developed a grade 2 hand-foot skin reaction and the dosage
was reduced to 400 mg daily. After 6 mo of sorafenib
treatment, serum AFP remained in normal range and no
viable hypervascular mass was observed by dynamic liver
CT (Figure 1F). The PVTT and the metastatic paraaortic
lymph node had completely disappeared on dynamic
liver CT, and no PDG uptake was observed by follow-up
PET-CT (Figure 3). Therefore, he achieved clinical CR.
Sorafenib was maintained at 400 mg daily (200 mg,
b.i.d) for 6 mo after the achievement of CR. However,
sorafenib was discontinued after 12 mo of administration for financial reasons. The patient was lost to follow
up at 2 mo after sorafenib discontinuation, at which
time, he had maintained a CR status for 8 mo.

DISCUSSION
The majority of patients diagnosed with HCC have
advanced stage disease, and for most, palliative treat-
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Figure 2 The diagnosis of portal vein tumor. A, B, D: Portal vein tumor (A), which was not evident at diagnosis, was detected by liver dynamic computed tomography (CT) (B, black arrow) and positron emission tomography-CT (D, black arrow) after four sessions of transarterial chemoembolization; C: Portal vein tumor improved
after 3 mo of sorafenib (white arrow).

A

B

C

D

Figure 3 Positron emission tomography computed tomography. A, B: After four sessions of transarterial chemoembolization, significant multiple abdominal
lymphadenopathy was detected by positron emission tomography (PET)-computed tomography (CT) (black arrows); C, D: Fluorine-18 2-fluoro-2-deoxy-D-glucose
uptakes disappeared on follow up PET-CT scans taken after 6 mo on sorafenib.

ments, such as, TACE or systemic treatment, are the
only available therapeutic options. The SHARP trial
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report concluded that sorafenib was the only treatment
regimen capable of providing a survival benefit for ad-
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vanced HCC[3], and although several targeting agents and
systemic cytotoxic agents have been developed, none has
shown survival benefit in advanced HCC to date.
Sorafenib is a small molecule inhibitor of tyrosine
protein kinases (e.g., VEGFR and PDGFR) and of Raf
kinases. Sorafenib blocks VEGF and PDGF signaling,
suppresses tumor angiogenesis, and interrupts Raf kinase signaling by suppressing tumor cell proliferation
and inducing apoptosis. These actions of sorafenib are
attributed to the inhibition of the serine/threonine kinases Raf-1 and B-Raf and to its inhibition of the receptor tyrosine kinase activities of VEGFRs 1, 2, and 3 and
PDGFR-β. Furthermore, cellular signaling mediated by
the Raf-1 and VEGF pathways has been implicated in
the molecular pathogenesis of HCC, and this provides a
rationale for the effect of sorafenib in HCC[9,10].
Two large phase Ⅲ clinical trials, the SHARP trial
and the Asia-Pacific trial, established consensus that
sorafenib has survival benefit in advanced HCC. In
the SHARP trial, 602 patients with advanced HCC and
cirrhosis were enrolled. Of the patients treated with
sorafenib, only seven (2%) achieved partial response
and no complete response was recorded[3]. In the AsiaPacific trial, no complete response to sorafenib was
observed among the 226 patients enrolled, despite a
partial response rate of 3.3%. Furthermore, median
overall survival was 6.5 mo in the sorafenib group, and
4.2 mo in the placebo group[4]. Based on the findings
of these studies, sorafenib is now used in HCC patients
with BLCL stage C, but, increased survival can only be
expected when it is used in indicative patients. Furthermore, the achievement of CR by sorafenib is rare and
only a handful of cases have been reported[5-8]. In our
case, PVT and intraabdominal lymphadenopathy were
also improved by administrating sorafenib.
The treatment of advanced HCC with PVTT is
much less effective than the treatment of HCC without
PVTT, and median survival time of the former without
treatment has been reported to be only 2.7-4 mo[11,12]. A
variety of treatment modalities, such as, TACI, chemotherapy (5-fluorouracil, cisplatin, etc.), and radiotherapy
have been attempted in cases with PVTT, but all have
been found to be ineffective[13]. Interestingly, in the present case, PVTT improved after sorafenib treatment.
PVTT is caused by portal vein invasion by cancer cells,
and vascular specific growth factors are important for
this process[14]. Sorafenib reacts by blocking VEGF and
PDGF receptors, and is believed to promote PVT revascularization. Although PVTT revascularization after
administering sorafenib has been reported in some cases,
no case of complete response has been previously reported[15,16]. Furthermore, in the present case, sorafenib
appeared to improve lymphadenopathy.
As in this case, the treatment for advanced HCC
that has extrahepatic metastasis such as PVTT and abdominal lymphadenopathy is restricted[13]. The previous
studies have reported the combined radiotherapy and
TACE in advanced HCC with PVTT[17-19], and there are
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cases that report the effectiveness of radiation therapy in
HCC that accompanies abdominal lymph node metastasis[20]. However, the standard treatment is not yet established. In this case, we started treatment with sorafenib
according to BCLC guideline, and PVTT and abdominal
lymphadenopathy responded to sorafenib.
The most common adverse effects of sorafenib are
diarrhea (43%), rash (40%), fatigue (37%), hand-foot
skin reaction (HFSR) (30%), and alopecia (27%); other
adverse effects include nausea and pruritus, anorexia,
hypertension[21]. HFSR is a common cause of dosage
reduction, and affects quality of life, and usually occurs
during the first 2-4 wk of administration. In our patient,
grade 2 HFSR occurred after 20 d of administration and
the dosage was halved to 400 mg daily, which was tolerable. Many patients treated with sorafenib complained
about HFSR, and thus, require dosage adjustment or
discontinuance. However, the dosage-response effects
of sorafenib after dosage reduction have not been established. Well-designed studies are required to solve this
issue in the future.
The pathogenesis of HFSR has not been elucidated.
It has been reported that multi-targeting kinase inhibitors enter eccrine glands and directly affect toxicity to
the skin[22]. However, HFSR is considered an indirect
effect of sorafenib. Epidermal keratinocytes synthesize
PDGF-α and PDGF-β, which activate dermal capillaries, fibroblasts, and PDGRF in eccrine glands[22]. Furthermore, eccrine glands present c-KIT and PDGFR,
which are targeted by sorafenib. Therefore, because
sorafenib suppresses VEGFR and PDGFR, HFSR is believed to be an indirect effect of the suppression of the
angiogenic pathway[22].
We report a patient with advanced HCC patient with
PVTT and abdominal lymphadenopathy, who achieved
CR by sorafenib administration. Sorafenib is an important treatment option that has been shown to increase
survival in HCC and to improve prognosis in selected
cases. Therefore, we recommend active use of sorafenib
to be considered in HCC patients capable of tolerating
sorafenib but not indicative for curative treatment or
TACE. Furthermore, our experience of this case recommands the use of sorafenib in HCC patients with PVTT,
and suggests that sorafenib should be administered as
aggressively as possible to such patients. In addition,
given that many patients complain of HFSR during
sorafenib administration, studies on the prevention and
treatment of HFSR are required. Finally, studies are
also required on the dosage/response characteristics of
sorafenib with respect to ethnicity, age, gender, and disease status.
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Primary hepatic choriocarcinoma in a 49-year-old man:
Report of a case
Ryosuke Sekine, Masanobu Hyodo, Masayuki Kojima, Yoshiyuki Meguro, Akifumi Suzuki, Taku Yokoyama,
Alan T Lefor, Norio Hirota
or even biopsy. He died 60 d after initial presentation
with no pathological diagnosis. Postmortem studies
included histopathological and immunohistological
examinations which diagnosed a primary choriocarcinoma of the liver. Primary hepatic choriocarcinoma is
very rare but should be considered in the differential
diagnosis of a liver tumor in a middle aged man. Establishing this diagnosis may enable treatment of the
choriocarcinoma. Liver biopsy and evaluation of serum human chorionic gonadotropin are recommended
in these patients.
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Core tip: Evaluation of serum human chorionic gonadotropin levels in addition to other liver tumor markers
should be performed in middle-aged men with undiagnosed hepatic tumors, to rule-out the possibility of primary hepatic choriocarcinoma. Liver biopsy is important
to diagnose this rare and highly malignant tumor.

Abstract
Original sources: Sekine R, Hyodo M, Kojima M, Meguro Y,
Suzuki A, Yokoyama T, Lefor AT, Hirota N. Primary hepatic
choriocarcinoma in a 49-year-old man: Report of a case. World
J Gastroenterol 2013; 19(48): 9485-9489 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i48/9485.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i48.9485

We report a case of hepatic choriocarcinoma in a man
diagnosed at autopsy after a rapid downhill clinical
course. The patient was a 49-year-old man who presented with acute right-sided abdominal pain. There
were no masses palpable on physical examination.
Radiographic findings showed large multi-nodular
tumors mainly in the right lobe of the liver. Fludeoxyglucose-positron emission tomography scan showed
uptake only in the liver, and no uptake in the testes.
We initially planned to perform a liver resection for
the presumed diagnosis of intra-hepatic cholangiocarcinoma. However, the tumors grew rapidly and ruptured. Multiple lung metastases rapidly developed resulting in respiratory failure, preventing liver resection
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INTRODUCTION
Choriocarcinoma is a rare, aggressive, malignant germcell neoplasm of trophoblastic cells, which are among the
first cells to differentiate from the fertilized egg to enable
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implantation. Choriocarcinoma is prone to rapid hematogenous metastases, and the first clinical manifestation
is often metastatic lesions[1]. The characteristic laboratory
finding in patients with choriocarcinoma is an elevated
serum human chorionic gonadotropin (hCG) level. Choriocarcinoma is less common in men than women, and
comprises only 1% of all germ-cell tumors, most often
with the primary lesion in the testes[2]. There are only
seven patients previously reported in the English literature with primary choriocarcinoma of the liver[3-5]. These
patients have been reported from Asia, including Japan
and China. We report here a 49-year-old Japanese male
with primary choriocarcinoma of the liver diagnosed at
autopsy, who presented initially with acute abdominal
symptoms and a rapid downhill clinical course. Establishing the diagnosis early may enable treatment of choriocarcinoma. Consideration of this lesion in a patient with
an undiagnosed liver mass is essential, necessitating evaluation of serum hCG level and urgent liver biopsy.

cytotrophoblasts and giant multi-nucleated syncytiotrophoblast cells (Figure 3A).
Immunohistochemistry was positive for an antibody
to hCG subunits α (Figure 3B) and β (Figure 3C). Control tissue slides of placental chorionic villi stained with
the same antibody showed staining limited to the syncytiotrophoblast layer. The syncytiotrophoblast cells in the
liver were strongly positive for hCG, as were those in the
other organs involved. Serum hCG was evaluated postmortem, significantly elevated at 53000 IU/mL.

DISCUSSION
Choriocarcinoma is an uncommon, aggressive trophoblastic malignant neoplasm that is prone to early hematogenous metastases. It typically presents as a primary
tumor of the uterus or genital tract in gestational females.
In males the primary lesion is usually in the testes, but
represents only 1% of all testicular tumors [2]. Extragenital choriocarcinomas are less common, and often
exist with other carcinomas, tending to occur in mid-line
organs[1]. Pure extra-genital non-midline choriocarcinomas are the least common type. Only seven previous
male patients with choriocarcinoma of the liver have
been reported in the English language literature (Table
1)[3-5]. Hepatic choriocarcinoma has been recognized as
a primary malignant tumor of the liver since 1992 when
first reported by Fernández Alonso et al[3]. The other patients were reported from Asia (China and Japan), with a
majority from China[4,5].
The patient in this report presented with acute abdominal symptoms and a multi-nodular tumor in the
right lobe of the liver. Based on radiographic appearance,
an elevated serum CEA and the absence of a lesion in
the gastrointestinal tract, the leading diagnosis was intrahepatic cholangiocarcinoma. FDG-PET scan showed no
other lesions, including the testes. Based on these findings, a liver resection was planned in this patient. FDGPET scan has been reported previously in the diagnosis
of choriocarcinoma[6,7]. Furthermore, FDG-PET scan is
also useful to evaluate the efficacy of treatment of liver
lesions such as surgery or chemotherapy[6].
In the differential diagnosis of malignant liver tumors in a patient presenting with an acute abdomen,
sarcomatous changes from hepatocellular carcinoma or
cholangiocarcinoma must be considered. Both of these
tumors can have a rapid clinical course and generally have
poor outcomes. Sarcomatous change in primary liver
tumors has been reported from Asian countries as well
as choriocarcinoma[8-10]. Sarcomatous changes are seen
in about 2%-4% of patients with resected hepatocellular
carcinoma. Patients with sarcomatous changes have a
worse prognosis than that in patients with typical hepatic
lesions. More than half of the patients with sarcomatous
changes died within a year of resection[8].
The characteristic laboratory finding in choriocarcinoma is an elevated hCG level in the blood or urine.
This patient had an elevated serum hCG level in a post-

CASE REPORT
A 49-year-old male presented to the emergency room
with acute right-sided abdominal pain and fever. He had
a previous history of diabetes mellitus and hepatitis C.
Physical examination was positive for abdominal tenderness. Contrast-enhanced computed tomography (CT)
and magnetic resonance imaging (MRI) scans revealed
a multi-nodular hepatic tumor more than 10 cm in diameter in the right lobe (Figure 1A). Laboratory data
showed white blood count (WBC) and liver function tests
within normal limits but an elevated C-reactive protein
to 8.75 mg/L. Serum carcinoembrionic antigen (CEA)
was elevated to 18.5 ng/mL but α-fetoprotein (AFP)
and CA19-9 were within normal limits. We suspected a
metastatic liver tumor or intra-hepatic cholangiocarcinoma. Endoscopy found no primary lesion in the gastrointestinal tract and fludeoxyglucose-positron emission
tomography (FDG-PET) scan showed abnormal uptake
only in the liver (Figure 1B). We planned to perform liver
resection with a presumptive diagnosis of intra-hepatic
cholangiocarcinoma but avoided performing a liver biopsy due to the risk of dissemination. Before he could
undergo liver resection, the tumors grew rapidly and ruptured (Figure 2A). Multiple lung metastases rapidly developed, accompanied by severe respiratory failure (Figure
2B). Due to pulmonary, biopsy or resection of the liver
were not possible and the patient died 60 d after initial
presentation.
At autopsy, the liver weighed 4080 g with numerous
hemorrhagic satellite nodules in the right lobe. There
were multiple hemorrhagic lung nodules up to 3 cm in
diameter, and microscopic metastases were identified in
other viscera, including a para-aortic lymph node, the
right adrenal gland, peritoneum, right renal capsule, and
spleen. There was no malignant change or scar in the testes. Histological findings of the hepatic tumors showed
choriocarcinoma with a biphasic pattern of mononuclear
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A

B

Figure 1 Enhanced computed tomography of the liver and fludeoxyglucose-positron emission tomography. A: Enhanced computed tomography showed a
multi-nodular tumor in the right lobe of the liver; B: Fludeoxyglucose-positron emission tomography scan showed accumulation in the liver with no accumulation in the
testes.

A

B

Figure 2 Computed tomography and chest X-ray following ruptured of the tumors with respiratory failure. A: Computed tomography scan following rupture
of the tumors showed an enlarged tumor with ascites and a right pleural effusion; B: Chest X-ray showed multiple lung metastases clinically associated with severe
respiratory failure.

A

B

C

Figure 3 Photomicrographs of the liver tumor. A: Ovoid mononuclear cytotrophoblast cells (long arrow) encircled by large amorphous multinuclear syncytiotrophoblast cells (short arrows) among dark-red hemorrhagic tissue (hematoxylin and eosin, × 400); B: Immunohistochemical stain showing α-human chorionic gonadotropin
(hCG) positive cells (× 400); C: Immunohistochemical stain showing β-hCG positive syncytiotrophoblast cells (× 400).

mortem blood sample. In male patients, there are few
reasons to evaluate serum hCG levels except in patients
with testicular tumors[11-13]. When we evaluate a middle
aged patient with an aggressive liver tumor, we recommend checking serum hCG as tumor marker in addition
to AFP, CEA and CA19-9.
The strategy for choriocarcinoma of the liver is not
established because of its rarity and highly malignant
behavior. We believe that urgent liver resection before
manifestation of distant metastases and chemotherapy
may be the best course for prolongation of survival. In

WCCR|www.wjgnet.com

a patient with gastric choriocarcinoma and multiple liver
metastases, Waseda et al[14] reported pathological complete
response using etoposide and cisplatinum, with a two year
disease-free survival after surgical resection. Methotrexate
and actinomycin D may also be important agents in the
treatment of choriocarcinoma. The use of cyclophosphamide, etoposide and vincristine have also been reported.
Cisplatinum and 5-FU were used in other reports. Shi et
al[5] reported five patients with hepatic choriocarcinoma.
Two of the five patients underwent liver resection with
adjuvant chemotherapy, and three of the five patients

1053

February 8, 2014|First Edition|

Sekine R et al . Primary hepatic choriocarcinoma

Pathological diagnosis

Table 1 Previous reports of men with primary hepatic
choriocarcinoma
Ref.

Year

Age, yr

Time to death

Fernández Alonso et al[3]
Arai et al[4]
Shi et al[5]
Shi et al[5]
Shi et al[5]
Shi et al[5]
Shi et al[5]
Present case

1992
2001
2010
2010
2010
2010
2010
2011

62
65
39
45
48
36
40
49

1 yr
45 d
6 mo
2 mo
3 mo
5 mo
8 mo
2 mo

Liver biopsy with immunohistochemistry is recommended.

Treatment

Urgent surgical resection and chemotherapy is recommended.

Term explanation

Hepatic choriocarcinoma in a middle-aged male is the least common.

Experiences and lessons

In a middle-aged male with an aggressive liver tumor, evaluation of serum hCG
levels and liver biopsy should be performed.

Peer review

The study reported a case of a patient suffering primary hepatic choriocarcinoma, which is a kind of very rare, especially in men, and malignant trophoblastic
cancer. The description of this case is very interesting for the detection and
differentiation of this type of aggressive tumour among other primary liver cancers and the conclusions are enlightening for the clinical management of these
patients.

with distant metastases were treated with chemotherapy
after needle biopsy. The two patients who underwent
resection survived only six and eight months respectively,
despite having received adjuvant chemotherapy. Of the
three other patients reported, two were diagnosed with
undifferentiated carcinoma and one with metastatic choriocarcinoma by needle biopsy. These patients underwent
chemotherapy including 5-FU and platinum, but all died
within five months.
Liver biopsy was not performed in the present patient
because the diagnosis of intra-hepatic cholangiocarcinoma
was suspected, and biopsy could result in an increased risk
of tumor dissemination. His condition rapidly deteriorated due to respiratory failure, which precluded the safe
conduct of any invasive procedures. The diagnostic accuracy of needle or aspiration biopsy is not adequate, and
may lead to an incorrect diagnosis of poorly differentiated
carcinoma because of the similarity to cytotrophoblasts.
The accuracy of liver biopsy is still controversial in establishing the diagnosis of choriocarcinoma. However, in
order to enable rapid treatment of such an aggressive tumor, liver biopsy should be performed without hesitation.
In a middle-aged male patient with an aggressive liver
tumor, evaluation of serum hCG levels in addition to
other liver tumor markers should be performed. Liver
biopsy is important, especially in Chinese and Japanese
patients, to detect this rare and highly malignant tumor.
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DIGESTIVE SYSTEM DISEASES

Acute cholestatic hepatitis caused by amoxicillin/
clavulanate
Daniel Oliveira Beraldo, Joanderson Fernandes Melo, Alexandre Vidal Bonfim, Andrei Alkmim Teixeira,
Ricardo Alkmim Teixeira, André Loyola Duarte
sonography of the upper abdomen, serum tests for
infection history, laboratory screening of autoimmune
diseases, nuclear magnetic resonance (NMR) of the
abdomen with bile duct-NMR and transcutaneous liver
biopsy guided by ultrasound. The duration of disease
was approximately 4 mo, with complete resolution of
symptoms and laboratory changes at the end of that
time period. Specific treatment was not instituted,
only a combination of anti-emetic (metoclopramide)
and cholestyramine for pruritus.
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Core tip: This report describes a case of acute cholestatic hepatitis caused by the use of amoxicillin/clavulanate. This case presented an unusual evolution, characterized by severe hyperbilirubinemia and cholestatic
symptoms without the development of hepatic failure,
and with total resolution requiring no specific treatment. There are few case reports in the literature that
describe a similar clinical condition due to drug-induced
cholestatic hepatitis.

Abstract

Original sources: Beraldo DO, Melo JF, Bonfim AV, Teixeira AA, Teixeira RA, Duarte AL. Acute cholestatic hepatitis
caused by amoxicillin/clavulanate. World J Gastroenterol 2013;
19(46): 8789-8792 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i46/8789.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i46.8789

Amoxicillin/clavulanate is a synthetic penicillin that is
currently commonly used, especially for the treatment
of respiratory and cutaneous infections. In general,
it is a well-tolerated oral antibiotic. However, amoxicillin/clavulanate can cause adverse effects, mainly
cutaneous, gastrointestinal, hepatic and hematologic,
in some cases. Presented here is a case report of a
63-year-old male patient who developed cholestatic
hepatitis after recent use of amoxicillin/clavulanate.
After 6 wk of prolonged use of the drug, he began
to show signs of cholestatic icterus and developed
severe hyperbilirubinemia (total bilirubin > 300 mg/
L). Diagnostic investigation was conducted by ultra-
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INTRODUCTION
Amoxicillin/clavulanate is a synthetic penicillin that is
currently commonly used, especially for the treatment
of respiratory and cutaneous infections. The addition of
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clavulanate to amoxicillin provides action against bacteria
that produce beta-lactamase, conferring a wide spectrum against gram-positive and -negative bacteria for the
drug[1]. However, this combination considerably changes
the frequency of collateral effects, as described in a study
by Francesco Salvo et al[1] that examined the frequency of
drug reactions in six Italian regions from January 1988
to June 2005. Their study showed that the percentage of
gastrointestinal, hepatic and hematological reactions was
significantly higher for amoxicillin/clavulanic acid (13%,
4% and 2%, respectively) than for amoxicillin (7%, 1%
and 1%, respectively)[1].
With respect to hepatic side effects, cases of druginduced hepatitis by amoxicillin/clavulanate have been
reported since the 1980s, typically with a benign course.
Approximately 23% of individuals on amoxicillin/clavulanate experience non-significant increases in hepatic
enzymes[2]. However, a small number of severe episodes
have been described, some of which are characterized by
fulminant hepatitis, a disease that leads to death or the
need for liver transplant[3].
Presented here is a case report of a 63-year-old male
patient who developed cholestatic hepatitis after use of
amoxicillin/clavulanate.

Figure 1 Magnetic resonance of abdomen and bile duct-nuclear magnetic
resonance. Images of bile duct-nuclear magnetic resonance demonstrating the
biliary tree without evidence of obstructive processes.

lation profile: normal, LDH: 2 94I U/L, total bilirubin:
83 mg/L, direct bilirubin: 50.1 mg/L, reticulocytes: 0.9%,
haptoglobin: 1440 mg/L (160-2200 mg/L).
Diagnostic investigation began with ultrasonography
of the upper abdomen, which demonstrated only cholesterolosis of the biliary vesicles. Serological tests for
hepatitis A, hepatitis B, hepatitis C, hepatitis E, cytomegalovirus, Epstein-Barr, dengue, leptospirosis and HIV
were all negative. Auto-immune analysis demonstrated
negative anti-nuclear factor, anti-smooth muscle and antimitochondria, and normal serum IgG and serum IgM.
Nuclear magnetic resonance (NMR) of the abdomen
with bile duct-NMR was subsequently requested, which
demonstrated constricted biliary vesicles (Figure 1).
The Council for International Organizations of Medical Sciences (CIOMS) score was +9 points and the Clinical Diagnostic Scale (CDS) score was +11 points.
During hospitalization, the patient developed a progressive worsening of hyperbilirubinemia (Table 1), pruritus, malaise and nausea, where he received symptomatic
treatment with cholestyramine 4 g four times per day and
metoclopramide when necessary.
Because there was no clinical improvement on day 30,
the patient was more extensively questioned. Additionally,
the accompanying family members were asked to bring
all recent medical documents. A prescription was found
for amoxicillin-clavulanate 500 mg 3 times a day for
twenty-one days, which had been initially used forty-five
days ago, together with a topical corticoid to treat acute
otitis. The presence of these drugs led to a suspected diagnosis of drug-induced cholestatic hepatitis, which was
confirmed by transcutaneous liver biopsy (Figure 2).
The patient began to show improvement, both clinically and based on laboratory results, after thirty days of
hospitalization and was discharged with the use of cholestyramine 4 g four times per day, and for recommendation of outpatient follow-up.
Four months after the onset of symptoms, he became
asymptomatic with jaundice and other previous changes
resolved, normal routine liver tests, and he began receiving only previous chronic anti-hypertensive therapy.

CASE REPORT
The male, a 63-year-old patient was admitted to the Hospital Renascentista on September 1, 2012, with a history
of jaundice, choluria, fecal acholia, generalized pruritus,
malaise, hyporexia and sporadic nausea without associated vomiting for five days.
The patient had hypertension for 10 years, dyslipidemia for 3 years, a recent diagnosis of altered fasting
blood sugar, oligosymptomatic benign prostatic hyperplasia for 3 years and was overweight. He took 50/12.5
mg of atenolol/chlorthalidone once a day. He indicated
that it had been approximately 45 d since he had used a
topical corticoid for 15 d for acute otitis, and denied using any other medications. He had no history of trauma
or surgery, and no epidemiological history of note. He
was a non-smoker and drank alcohol on the weekend
(three cans of beer on Saturdays and Sundays), but did
not drink in the periods preceding the beginning of the
symptoms.
Upon physical examination at admission, the patient
was jaundiced (2+/4) with small traumatic lesions on the
skin, was afebrile, normotensive (AP: 130/80 mmHg)
with a heart rate of 80 beats/min, eupneic without changes in pulmonary auscultation and showed normal findings
on abdominal examination with no visceromegaly.
The admission tests indicated Hb: 130.6 g/L, leukocytes: 7200 cells/mm3 (normal differential), platelets:
248000 cells/mm3, fasting glycemia: 1100 mg/L, creatinine: 9 mg/L, urea: 290 mg/L, Na: 137 mEq/L, K: 3.8
mEq/L, Mg: 18 mg/L, Ca: 42 mg/L, blood gases: normal, CRP: 66 mg/L, amylase: 40 IU/L, lipase: 35I U/L,
AST: 78 IU/L, ALT: 200 IU/L, alkaline phosphatase: 60
IU/L, GGT: 33 IU/L, albumin: 33 g/L, complete coagu-
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Table 1 Results of routine hepatic tests during hospitalization

AST (IU/L)
ALT (IU/L)
BT/BD (mg/L)
AP (IU/L)
GGT (IU/L)
INR

9/1

9/3

9/6

9/9

9/10

9/11

9/18

9/22

9/26

78
200
80.3/50.1
60
33
1.01

89
245
100.9/70.0
80
65
1.00

80
160
110.3/70.9
110
90
1.12

75
130
150.6/90.0
140
123
1.1

51
69
180.3/110.0
193
150
1.0

50
59
210.9/140.0
188
134
1.2

63
65
250.9/160.0
239
175
1.0

77
89
280.9/180.0
300
223
1.0

70
82
310.2/200.0
311
226
1.0

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; BT/BD: Total bilirubin/Direct bilirubin; AP: Alkaline phosphatase; GGT: Gammaglutamyl transpeptidase.

predominantly lymphocytic, portal and periportal, with
neutrophils and eosinophils frequently present[2,3,6]. Other
biopsy findings include degeneration and necrosis of
ductal epithelial cells, ductopenia[4] and vacuolization and
necrosis of hepatocytes[5,6], all in addition to granulomatous inflammatory process[8].
The pathogenic events that cause lesions due to the
use amoxicillin/clavulanate require further study[3], but it
is believed that idiosyncratic immunoallergic mechanisms
are the underlying causes[3,6,7,9-11]. The common presence
of eosinophils in the inflammatory infiltrate[3], the coexistence of manifestations of hypersensitivity, such as
skin rash and hypereosinophilia[3], the documentation of
the involvement of specific autoantibodies (anti-mitochondrial type 6, anti-LKM2 and anti-LM antibodies)[3]
and class II HLA antigens (DRB1*1501-DRB5*0101DQB1*0602)[11] reinforce the hypothesis that immune
aggression is involved in the lesions formed due to
amoxicillin-clavulanate use.
The risk factors for hepatotoxicity caused by amoxicillin/clavulanate include male sex, associated alcohol
consumption, repeated courses of the drug, concomitant
consumption of other hepatotoxic substances[2] and age
over 55 years[7]. Treatment duration has been included as
a predisposing factor in some reviews[3].
The clinical characteristics are predominantly cholestatic signs and symptoms, which include malaise, hyporexia, nausea, vomiting, jaundice, choluria, fecal acholia,
cutaneous pruritus and, less commonly, painful hepatomegaly. Manifestations associated with hypersensitivity
can occur, such as skin rash and fever, with an incidence
as high as 50%[12,13]. The symptoms can begin in any
period after the end of treatment, but typically appear
between 4 and 10 wk and are self-healing, as they are resolved in 4-16 wk. Reports of chronification, as described
by Ryley et al[14], are extremely rare.
Severe hyperbilirubinemia, changes in laboratory liver
function blood tests and neurological alterations constitute the criteria for a poor prognosis, with the possibility
of the development of fulminant hepatitis[3,6,9].
Treatment consists mainly of support and should
attend to various aspects of hepatic lesions. It is common for patients to become dehydrated due to decreased
fluid intake and vomiting. Therefore, the evaluation of
the volemic status is essential and should be corrected
rapidly if necessary. Additionally, the cholestatic symp-

A

B

Figure 2 Transcutaneous liver biopsy guided by ultrasound. A: Liver biopsy at x 100 magnification - moderate cholestasis is demonstrated associated
with discrete parenchymal activity with slight tumefaction of hepatocytes; B:
Liver biopsy at × 40 magnification - portal space is shown with discrete increase
in periportal lymphocytes, extravasation of lymphocytes towards the interface
(spillover), absence of piecemeal necrosis and cholestasis.

DISCUSSION
Amoxicillin/clavulanate is a widely used antibiotic that is
associated with adverse effects, especially of the cutaneous, gastrointestinal, hepatic and hematologic types[1].
The incidence of hepatic damage by amoxicillin/clavulanate is greater than that associated with amoxicillin
administration alone (1.7 vs 0.3 for every 10000 prescriptions)[1-4]; predominantly cholestatic lesions, although
isolated mixed and hepatocellular lesions also occur[2,5-7].
There are also reports in the literature of patterns of
granulomatous lesion secondary to the use of the medication in question[8].
Histopathological examination usually reveals centrilobular or panlobular cholestasis and inflammation,
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toms can become limiting and require prescriptions for
symptomatic patients, such as anti-emetics and analgesics,
in addition to medications to control pruritus. Generally,
cholestyramine, anti-histamines, ursodeoxycholic acid and
sertraline are used dependent on the intensity of symptoms and the experience of the service with the use of
the drugs.
Due to the likely immunological mechanism of hepatic lesions, including hypersensitivity reactions mediated by eosinophils, some authors advocate the use of a
systemic corticoid in the treatment of severe cases and in
those with potential severity, such as hyperbilirubinemic
individuals[6]. However, there is no evidence of reduced
morbidity.
This study reported the case of a 63-year-old patient
who began to show signs of cholestatic icterus after 6 wk
of prolonged use of amoxicillin/clavulanate. The patient
developed severe hyperbilirubinemia, but did not meet
other criteria of severity. The time of disease was approximately four months, with complete resolution of symptoms and laboratory changes. The patient did not receive
any specific treatment, only a combination of anti-emetics
(metoclopramide) and cholestyramine for pruritus.
Of the risk factors for hepatotoxicity due to the
drugs, advanced age, male sex, alcohol drinking and
prolonged antibiotic therapy were all present in this
case. The period of the onset of symptoms, the clinical
characteristics and the time for complete recovery were
in accordance with other reported cases. The degree of
hyperbilirubinemia is important in the laboratory profile,
with few described cases of total bilirubin reaching values higher than 300 mg/L[6]. Although there is a possible
relation with severity, our patient did not show any signs
of hepatic dysfunction. A complete history was taken,
as described, to rule out other causes of hepatotoxicity. Based the Council for International Organizations
of Medical Sciences score (CIOMS) (+9 points - very
likely association)[15], the Clinical Diagnostic Scale (CDS)
score (+11 points - possible association)[16] and information from liver biopsy, this case had a high probability of
hepatotoxicity due to drug use.
The biopsy findings, besides the cholestasis, were typical of hepatitis due to amoxicillin-clavulanate, periportal
lymphocytic inflammation with damage to hepatocytes,
alterations found in the pathology[2-6].
A relevant factor in the case, which made the diagnosis difficult, was the denial of the patient to taking the
medication. Thus, this report demonstrates the importance of thorough anamnesis and careful verification for
antibiotics and/or other drugs use.
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Core tip: We report a rare case of small cell carcinoma
of the liver and biliary tract. Despite its rarity, liver and
bile duct small cell carcinoma should be considered in
the differential diagnosis of atypical chest pain because
this symptom might indicate the presence of abdominal
malignancy. We also explain why previous studies have
reported inconsistent immunohistochemical findings in
tissues obtained from extrapulmonary small cell carcinomas.
Original sources: Jo JM, Cho YK, Hyun CL, Han KH, Rhee
JY, Kwon JM, Kim WK, Han SH. Small cell carcinoma of the
liver and biliary tract without jaundice. World J Gastroenterol
2013; 19(44): 8146-8150 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/i44/8146.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i44.8146

Abstract

INTRODUCTION

An 80-year-old woman presenting with chest pain was
found to have a large, lobulated soft tissue mass in
the liver and nearby tissues on abdominal computed
tomography (CT). The tumor had invaded the common
hepatic artery and main portal vein. Jaundice developed 4 wk later, at which point, a pancreas and biliary
CT scan revealed a large mass in the right lobe of the
liver and a hilar duct obstruction, which was found to
be a small cell carcinoma. Despite its rarity, liver and
bile duct small cell carcinoma should be considered in
the differential diagnosis of atypical chest pain without
jaundice.

Most small cell carcinomas occur in the lung, and extrapulmonary small cell carcinoma comprises only 2.5%-4%
of all small cell carcinoma cases[1,2]. These malignancies
are now considered to be distinct clinicopathological
entities from small cell lung cancer, and there is little consensus regarding the optimal treatment strategy in such
cases. Extrapulmonary small cell carcinomas are rarely
found in the trachea, larynx, thymus, esophagus, stomach,
small intestine, colon, prostate, gallbladder, skin, breast,
and uterine cervix, and they are even rarer in the liver
or biliary tract[3]. To the best of our knowledge, only 10
cases of primary small cell carcinomas of the liver have
been reported in the English literature[4-10].
Here, we report the case of a patient with small cell
carcinoma of the liver and biliary tract initially presenting
with atypical chest pain without jaundice.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Extrapulmonary small cell carcinoma;
Jaundice; Liver mass; Bile duct mass; Neuroendo-
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Figure 1 Findings of initial abdominal computed tomography. Computed tomography showed a large mass located in the liver, common hepatic duct, and common bile duct.

carcinoma, but the patient refused to undergo a biopsy
and was discharged. However, four weeks later, the patient
visited the hospital with jaundice. At this second visit,
laboratory analysis of the patient’s blood provided the
following results: AST, 566 U/L; ALT, 261 U/L; alkaline
phosphatase, 6783 U/L; gamma-GTP, 476 U/L; total
bilirubin, 25.8 mg/dL; and direct bilirubin, 19.8 mg/dL. A
CT scan of the pancreas and biliary duct revealed a large
mass in the right lobe of the liver as well as an obstruction
of the hilar duct (Figure 2). An ultrasonography-guided
gun biopsy was performed, and pathological analysis of
the biopsy specimen revealed a tumor consisting of tightly
packed nests and diffuse irregularly shaped sheets of cells
with areas of necrosis (Figure 3). The tumor cells were of
small-to-intermediate size with hyperchromatic, round-tooval nuclei and scanty, poorly defined cytoplasm. The nuclear chromatin was finely granular, and nucleoli were absent or inconspicuous. Very few cell borders were visible,
and there was frequent nuclear molding (Figure 3). The
tumor cells were immunoreactive for synaptophysin and
CD 56, but negative for hepatocyte-specific antigen (HSA)
and thyroid transcription factor (TTF)-1. The Ki-67 index
was high (more than 80%), and approximately 5 mitotic
cells/10 HPF were observed. Taken together, these findings led us to diagnose small cell carcinoma (Figure 4). On
the basis of the World Health Organization 2010 classification for neuroendocrine tumors (NETs)/neuroendocrine carcinomas (NECs), we identified the carcinoma as
a grade 3 (G3) NEC (small cell type).
The tumor was unresectable; therefore, palliative chemotherapy was considered to be the best treatment option. However, the patient refused chemotherapy because
of her advanced age and poor health. Hence, only supportive care, including percutaneous transhepatic biliary
drainage, was provided, and the patient died 8 wk after
the diagnosis was confirmed.

CASE REPORT
An 80-year-old woman was admitted to our hospital with
a 7-d history of anorexia and chest pain. On admission,
she was afebrile, her blood pressure and pulse rate were
normal, and she appeared well nourished despite the
recent anorexia. During the work-up for chest pain, an
electrocardiogram showed a normal sinus rhythm and an
echocardiogram showed no significant functional abnormality. The scleras were not icteric. The abdomen was
mildly distended, with tenderness in the right upper quadrant. Laboratory studies revealed a white blood cell count
of 4500/mm3 (normal range, 6000-10000/mm3); hemoglobin, 12.1 g/dL (normal range, 12-16 g/dL); platelet
count, 199000/mm3 (normal range, 130000-450000/
mm3); serum albumin, 3.8 g/dL (normal range, 3.0-5.0 g/
dL); aspartate aminotransferase (AST), 101 U/L (normal
range, 5-37 U/L); alanine aminotransferase (ALT), 64
U/L (normal range, 5-40 U/L); alkaline phosphatase, 720
U/L (normal range, 39-117 U/L); gamma-guanosine-5’triphosphate, 215 U/L (normal range, 7-49 U/L); total
bilirubin, 0.4 mg/dL (normal range, 0.2-1.2 mg/dL); and
proBNP, 170.6 pg/mL (normal range, 0-125 pg/mL).
Coagulation profiles were within normal limits. After
confirming the absence of a significant cardiac problem,
we performed esophagogastroscopy and colonoscopy;
however, these investigations also yielded no significant
findings, except for that of chronic atrophic gastritis. Abdominal computed tomography (CT) revealed a lobulated
soft tissue mass measuring 10.1 cm and located in the liver, common hepatic duct, common bile duct, gall bladder,
and hepatoduodenal ligament. The intrahepatic duct was
dilated, and the tumor had invaded both the common
hepatic artery and main portal vein (Figure 1); multiple
enlarged lymph nodes were present near the celiac and
common hepatic arteries and in the left gastric and aortocaval spaces. Additional laboratory studies showed that
CA19-9 concentration was 12.57 U/mL (normal range,
0-37 U/mL) and α-fetoprotein (AFP) concentration was
2.19 ng/mL (normal range, 0-10.9 ng/mL). Concentrations of carcino-embryonic antigen (CEA) and PIVKAII
were not assessed.
These findings led to clinical suspicion of cholangio-
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DISCUSSION
Extrapulmonary small cell carcinomas represent only
0.1%-0.4% of all cancer cases[11,12]. Most small cell carcinomas arise in the lung or bronchial trees as small cell
lung cancers (SCLCs). However, cases of extrapulmonary
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Figure 2 Computed tomography scan obtained before biopsy. One month after the first visit, a computed tomography scan of the pancreas and biliary duct revealed that the large mass in the right lobe of the liver had grown and that there was an obstruction of the hilar duct.

A

B

Figure 3 Tumor consisted of tightly packed nests and diffuse, irregularly shaped sheets of cells with necrotic areas. A: The tumor cells were of small-to-intermediate size with hyperchromatic, round-to-oval nuclei and scanty, poorly defined cytoplasm (HE, × 100); B: The nuclear chromatin was finely granular, and nucleoli
were absent or inconspicuous. Cell borders were rarely seen, and nuclear molding was common (HE, × 400).

A

B

Figure 4 Immunohistochemical findings (× 200). The tumor cells were immunoreactive for synaptophysin (A) and negative for hepatocyte-specific antigen (B).

small cell carcinomas are gradually becoming more common, and there have been reports of small cell carcinomas in both the gall bladder[13] and pancreas[14]. A few
studies have reported small cell NEC of the ampulla of
Vater[15,16]. However, reports of small cell carcinoma of
the liver or common bile duct, as in the present case, are
extremely rare.
Differential diagnosis is important to exclude pulmonary small cell carcinoma. In most cases, a finding of occult extrapulmonary small cell carcinoma is subsequently

WCCR|www.wjgnet.com

found to be a distant metastasis from an undetected small
cell lung cancer. To exclude this possibility, chest radiography and CT, and/or bronchoscopic examination with
appropriate biopsies and sputum cytology are required.
In addition, growing evidence suggests that positron
emission tomography (PET) is also sufficiently sensitive
to rule out SCLC[17-19]. In the present case, results of sputum cytology were negative for malignancy, and there was
no evidence of lung cancer on chest CT, making bronchoscopy unnecessary.
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Extrapulmonary small cell carcinomas shows structural features of both primitive epithelial and neuroendocrine differentiation[17]. Neuroendocrine carcinoma
arises from embryonic neural crest cells, which migrate to
the bronchopulmonary system and gastrointestinal tracts
during development. However, these cells do not usually
migrate to the liver and bile duct; this may be the reason
for the rare occurrence of neuroendocrine tumors of the
liver and bile duct[1,20].
Small cell carcinoma can be distinguished from other
carcinomas or lymphomas that have cells of a similar
size. Under light microscopy, the diameter of small cell
carcinoma cells is generally 2 or 3 times greater than that
of a small lymphocyte. In addition, small cell carcinoma
cells are spindle-like, have a fusiform or polygonal shape,
and tend to grow in sheets or ribbon- or rosette-like patterns. Extensive necrosis and high mitotic rates are also
typical features that differentiate small cell carcinoma
from atypical carcinoid tumors[5].
Furthermore, several distinct immunohistochemical
features associated with extrapulmonary small cell carcinoma are potentially important in distinguishing it from
hepatic metastasis of small cell lung carcinoma[21-24]; unfortunately, the results of previous studies are somewhat
inconsistent in this respect. Ryu et al[4] reported an 8 cmsized small cell carcinoma of the liver that was positive
for CD56/C-kit/synaptophysin and negative for TTF-1.
Zanconati et al[7] studied 3 cases and found that all of the
tumors were positive for AE1/AE3, CK8, CK18, CK19,
and NSE and negative for S-100/CEA, and that 2 of
them were AFP positive. Frazier et al[25] reported a case
of small cell carcinoma of the liver in which the patient
underwent hepatic segmentectomy and adjuvant etoposide/cisplatin therapy. The tumor in this case was positive
for CD56/NSE/c-kit/synaptophysin/mixed CK/EMA
and negative for CK7, CK8, CK19, CK20, AFP, CEA,
vimentin, and desmin/TTF-1/AFP. In the present case,
the tumor was positive for both CK and synaptophysin,
weakly positive for CD56, and negative for HSA. These
tumor cells originate from multipotent stem cells that can
differentiate into various cell types; this may explain the
frequent coexistence of mixed tumors with various immunohistochemical features.
Small cell carcinoma frequently shows distant metastasis and consequently has a poor prognosis. Correspondingly, patients with small cell lung cancer generally
have poor long-term survival. However, some cases of
good long-term survival have been reported in patients
with extrapulmonary small cell carcinoma. Little is known
about the survival of patients with small cell carcinoma
of the liver; generally, the clinical course of this condition
is not well described, and reports of patient survival vary.
Zanconati et al[7] reported two cases in which the patients
died soon after diagnosis, and treatment could not be
initiated. In contrast, Sengoz et al[6] reported two cases
of extrapulmonary small-cell carcinoma of the liver, in
which one patient survived for 13 mo after chemotherapy
and the other survived 67 mo after receiving right hemihepatectomy. Choi et al[10] reported the case of a patient
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who survived more than 18 mo after receiving treatment
with oral etoposide alone.
It is often not possible to effectively treat small cell
carcinoma of the biliary system with surgical resection
alone. As an alternative, Hazama et al[26] performed surgical resection after neoadjuvant chemotherapy for small
cell carcinoma of the common bile duct, and Okamura
et al[27] suggested that multimodality treatment including
neoadjuvant chemotherapy, surgical resection, and adjuvant chemotherapy improves survival of patients with
small cell carcinoma of the biliary system. The generally
accepted optimal treatment for extrapulmonary small cell
carcinoma is appropriate surgical resection followed by
adjuvant chemotherapy. However, Levenson asserted that
there is no survival benefit from using surgery to treat
either small cell lung cancer or extrapulmonary small
cell carcinoma. This may be because the most important
prognostic factor is the extent of disease at diagnosis,
when most patients with extrapulmonary small cell carcinoma already have occult metastasis[1].
In the present case, we could not administer palliative chemotherapy because of the patient’s advanced
age and very poor performance status. Although there
is no established standard treatment for extrapulmonary
small cell carcinoma, chemotherapy should be tried if
the patient can tolerate it, because this malignancy is often chemosensitive[28]. The recommended chemotherapy
regimen for extrapulmonary small cell carcinoma is the
same as that for small cell lung cancer[10]. Furthermore,
for patients who are able to undergo surgical resection,
platinum-based adjuvant chemotherapy is also advisable,
because it can reduce the chance of systemic recurrence[29-31].
In previous reports of primary small cell carcinoma
of the liver or bile duct, patients usually presented with
jaundice, a palpable mass, or abdominal discomfort as
their first symptom. Despite its rarity, liver and bile duct
small cell carcinoma should be considered in the differential diagnosis of atypical chest pain as this symptom
might indicate the presence of an abdominal malignancy.
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DIGESTIVE SYSTEM DISEASES
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Core tip: Risk stratification by pathological examination
is an important step in deciding therapeutic options of
multiple hepatocellular adenoma in glycogen storage
disease type Ⅰa patients.
Original sources: Ahn SY, Park SY, Kweon YO, Tak WY, Bae
HI, Cho SH. Successful treatment of multiple hepatocellular
adenomas with percutaneous radiofrequency ablation. World J
Gastroenterol 2013; 19(42): 7480-7486 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i42/7480.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i42.7480

INTRODUCTION
Glycogen storage disease type Ⅰa (GSD-Ⅰa) is an inherited disorder of carbohydrate metabolism caused by
glucose-6-phosphatase deficiency in the liver, kidneys and
intestinal mucosa[1]. Liver diseases associated with GSDⅠa include hepatocellular adenoma (HCA) which can
lead to considerable morbidity and mortality associated
with malignant transformation and intratumoral hemorrhage[2]. While HCA associated with oral contraceptives
or exogenous androgen is relatively large, single and encapsulated HCAs in GSD-Ⅰa tend to be small, multiple
and non-capsulated[3]. Furthermore, HCAs in GSD-Ⅰa
tend to transform into hepatocellular carcinoma (HCC)
more frequently than sporadic HCAs[3]. Rates of transformation into HCC have been reported approximately
as being up to 10%[4]. Recently, sporadic HCAs have
been classified into four subgroups; hepatocytic nuclear
factor 1 α mutated HCAs, β-catenin-activated HCAs,
inflammatory HCA, and unclassified HCA according to
molecular markers and immunohistochemistry[5]. Because
β-catenin activation is known as a risk factor for malig-

Abstract
Hepatocellular adenoma (HCA) is one of the important complications of glycogen storage disease
type Ⅰa (GSD-Ⅰa) because it can be transformed
into hepatocellular carcinoma. Although surgical resection is a standard treatment of choice for solitary
HCA, multiple HCAs in GSD-Ⅰa patients present
as therapeutic challenges for curative treatment.
Therefore, treatment strategy according to malignant potential is important in management of HCAs
in GSD-Ⅰa. The authors present a case of histologically proven multiple HCAs without β-catenin mutations occurred in a GSD-Ⅰa patient treated successfully with percutaneous radiofrequency ablation as a
minimally invasive therapy.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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nant transformation, subgroup classification of HCAs
has been suggested as an important step in management
of HCAs[6,7]. Although several strategies for management
of multiple HCAs in GSD-Ⅰa are suggested in literature,
the best treatment is still controversial[8]. Surgical resection has been a standard treatment for solitary HCA with
high risk of malignancy. However, the role of surgical
resection is limited in multiple HCAs in GSD-Ⅰa. Liver
transplantation could be another treatment option for
management of multiple HCAs as well as correction
of most metabolic derangement in GSD-Ⅰa patients[9].
Other options such as ethanol injection and transarterial embolization have been suggested as new and less
invasive treatments[10-12]. The authors present a case of
multiple HCAs without β-catenin mutations in a patient
with GSD-Ⅰa which were successfully treated by ultrasonography guided percutaneous radiofrequency ablation
(RFA).

Table 1 Laboratory findings on admission
Blood chemistry
Total bilirubin
ALP
AST
ALT
LDH
γ-GTP
Total protein
Albumin
Total cholesterol
TG
Uric acid
BUN
Creatinine
Glucose
Lactic acid
Hemoglobin A1c
Hematology
Hemoglobin
White blood cell
Platelet
Serology
AFP
PIVKA-Ⅱ
Hepatitis B surface antigen
Anti HBs Ab
Hepatitis B core antibody
Anti HCV Ab
Hemostasis
Prothrombin time

CASE REPORT
A 24-year-old male patient was referred for multiple liver
masses. He was diagnosed as GSD-Ⅰa 10 years ago. He
had a family history of two brothers who died of HCC
at the age of 22 and 26 years, respectively. His mother
died from an undetermined cause in her twenties. After
diagnosis, he had never received dietary therapy or other
medical treatments. He was undersized with a height
of 166 cm and weight of 51 kg. The laboratory findings revealed hyperlipidemia and hyperuricemia after
a 12 h fast (Table 1). Serologic tests for viral hepatitis
and autoimmune liver disease were all negative. Serum
levels of α-fetoprotein and prothrombin induced by
vitamin K deficiency or antagonist-Ⅱ were 2.4 ng/mL
and 35 mAU/mL. Mutation analysis of the glucose6-phosphatase gene revealed compound heterozygosity
for p.Leu216X (c.648G > T) and p.Gly222Arg (c.664G
> A) in exon 5. On subsequent gadolinium ethoxybenzyl
diethylene triamine pentaacetic acid (Gd-EOB-DTPA;
Primovist, Bayer Schering Pharma, Berlin, Germany) enhanced magnetic resonance imaging (MRI), four arterialphase enhancing nodules were noted in both lobes of
liver and these nodules showed clear defects on 20 min
hepatobiliary phase (Figure 1). Three nodules revealed
the same features with intense homogeneous arterial
enhancement, nearly iso-signal intensity with capsular
enhancement on 3 min delayed phase, and intermediate
high signal intensity on axial T2-weighted image (T2WI).
There was no evidence of fat component or internal
hemorrhage, or the Atoll sign (Figure 1A-C). One nodule
showed heterogeneous signal intensity on 3 min delayed
phase, axial T2WI, and 20 min hepatobiliary phase (Figure
1D). These features were consistent with multiple hepatic
adenomas associated with GSD-Ⅰa. We performed percutaneous liver biopsies on each nodule to identify HCA
subtype. Each biopsy specimen underwent standard histopathological examination and immunohistochemistry
for β-catenin, glutamine synthetase and amyloid A (Figure
2). Immunohistochemistry confirmed all the adenomas as
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Value
0.42 mg/dL
218 U/L
87 U/L
37 U/L
275 U/L
152 U/L
8.9 g/dL
4.8 g/dL
380 mg/dL
1688 mg/dL
9.4 mg/dl
8.5 mg/dL
1.15 mg/dL
93 mg/dL
3.5 mmol/L
5.0%
11.3 g/dL
4.14 × 103/μL
269 × 103/μL
2.2 ng/mL
35 mAU/mL
Negative
Negative
Negative
Negative
11.2 s

ALP: alkaline phosphatase; AST: aspartate transaminase; ALT: alanine
aminotransferase; LDH: lactate dehydrogenase; γ-GTP: gammaglutamyl
transpeptidase; TG: triglyceride; BUN: Blood urea nitrogen; AFP:
α-fetoprotein; PIVKA-Ⅱ: prothrombin induced by vitamin K deficiency or
antagonist-Ⅱ.

inflammatory type HCA without malignant transformation. As all the nodules were small without malignant cells
and β-catenin activation, we performed ultrasonography
guided RFA as a less invasive therapeutic option. RFA
was successfully performed under local anesthesia using
a cool-tip electrode with a 3 cm exposed tip (ACT2030,
Covidien, Mansfield, MA, United States). Multiple overlapping ablation methods were applied for each adenoma.
There was no procedure-related complication after RFA.
Three months follow-up computed tomogram scans
revealed gradual reduction of the RFA zone without any
residual tumor (Figure 3).

DISCUSSION
Management of HCAs in patients with GSD-Ⅰa is not
well established because of the rarity of this disease. As
patients with GSD-Ⅰa survive longer with intensive dietary therapy, they have more chances to develop HCAs
in their expanded life span[13]. Although there is a case
report that HCA in GSD-Ⅰa regressed after strict dietary
therapy, maintenance of normoglycemia under intensive
dietary therapy is insufficient to regress HCAs or reverse
malignant transformation because patients with multiple HCAs sometimes showed sudden progression and
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Figure 1 Hepatic adenomas associated with glycogen storage disease type Ⅰa. A: Gd-EOB-DTPA enhanced axial T1-weighted image on arterial phase (left upper) reveals approximately 2 cm intense enhancing mass in the segment 3 of liver (black arrows). The mass shows nearly iso-signal intensity with capsular enhancement on 3 min delayed phase (right upper), intermediate high signal intensity on axial T2-weighted image (left lower), and clear defect on 20 min hepatobiliary phase
(right lower); B: Approximately 1.8 cm sized intense enhancing mass on arterial phase (left upper) is noted in the segment 6 of liver. This mass shows suspicious focal
eccentric wash-out enhancement (white arrows) on 3 min delayed phase (right upper). This portion reveals relatively low signal intensity on axial T2-weighted image (left
lower) and 20 min hepatobiliary phase (right lower), compared to other tumor area. Surrounding rim enhancement in the tumor is seen on 20 min hepatobiliary phase;
C: Approximately 1.8 cm arterial enhancing mass (white arrows) is seen in the segment 2 of liver. The mass reveals slightly high signal intensity on 3 min delayed
phase (right upper), intermediate high signal intensity on axial T2-weighted image (left lower), and fuzzy defect on 20 min hepatobiliary phase (right lower). Multifocal
arterioportal shunts (asterisks) are noted in the segments 3 and 7 of liver; D: Approximately 1.8 cm sized intense enhancing mass (black arrows) on arterial phase (left
upper) is noted in the segment 6 of liver. This mass shows slightly high signal intensity with capsular enhancement on 3min delayed phase (right upper), and intermediate high signal intensity on axial T2-weighted image (left lower). On 20 min hepatobiliary phase (right lower), the tumor reveals clear defect with surrounding rim
enhancement. Gd-EOB-DTPA: gadolinium ethoxybenzyl diethylene triamine pentaacetic acid.
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Figure 2 The histological features are consistent with the inflammatory type of hepatocellular adenoma. A: A hepatocellular adenoma in GSD-Ia has several
unpaired arteries (thick black arrows), sinusoidal dilation (thin black arrows), and steatosis (white arrows), but the atypia of hepatocytes are low without a nuclear
pleomorphism; B: A reticulin staining does not show thick hepatic cords; C: The lymphocytic infiltrates are found in a hepatic lobule; D: The lymphocytes infiltrate in the
area surrounded a portal and a periportal tracts; E: Staining for glutamine synthetase is diffuse cytoplasmic with focal nuclear expression; F: β-catenin staining does
not show abnormal expression. GSD-Ia: glycogen storage disease type Ⅰa.

metastatic spread[3,14-17]. As HCAs in GSD-Ⅰa tend to be
multiple, involving both lobes of liver, the ultimate treatment of HCAs in GSD-Ⅰa is liver transplantation for
management of HCAs and to reverse metabolic derangement[9,18]. However, liver transplantation is rarely performed due to uncertainties on timing of transplantation,
limited organ availability and combined renal dysfunction
with immunosuppression[13]. Surgical resection of HCAs
is suggested as an effective intermediate therapy for
prevention of HCC until liver transplantation[13]. However, liver resection in GDS-Ⅰa patients showed greater
morbidity including intra-abdominal abscess, multi-organ
failure, unstable blood glucose control and hemorrhage.
Recently, molecular characterizations of HCAs demonstrated that frequent β-catenin mutations are more

WCCR|www.wjgnet.com

frequently observed in HCAs in GSD-Ⅰa and related to
increased risk of malignant transformation like sporadic
HCAs[19]. To assess the risk of malignant transformation,
we biopsied each HCA for analysis of subtype of each
tumor by immunohistochemistry. All the HCAs were
small and inflammatory type with low risk of malignant
transformation. There are reports of treatment of HCAs
in GSD-Ⅰa by transarterial embolization and ethanol
injection as a minimal invasive procedure[11,12]. As RFA
can offer complete necrosis of target lesions compared
to transarterial embolization and ethanol injection, we
treated HCAs by percutaneous RFA successfully. The
present case shows the potential role of RFA in management of multiple HCAs in GSD-Ⅰa patients along with
risk stratification by pathological examination.
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Figure 3 Computed tomogram follow-up after 3 mo showed gradual reduction of radiofrequency ablation zone. A: Post-RFA follow-up CT revealed gradual
contraction of ablated lesion in segment 3 to 1 cm; B: Complete ablation of enhancing lesion in segment 6 was observed in Post-RFA follow-up CT; C: Post-RFA follow-up CT showed complete ablation of 1.8 cm sized tumor in segment 2; D: Post-RFA CT revealed no residual lesion without adjacent organ damage. CT: Computed
tomogram; RFA: Radiofrequency ablation.
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episodes. Intrahepatic hemorrhage is a very rare complication of warfarin, and our patient experienced intrahepatic and subgaleal hemorrhage although she did
not have any risk factors for bleeding or instability of
the international normalized ratio control.
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Core tip: An 18-year-old woman with antiphospholipid
syndrome received long-term warfarin therapy for a
recurrent deep vein thrombosis. Six years later, she
was diagnosed with intrahepatic and subgaleal hemorrhage and received clopidogrel and hydroxychloroquine
in place of warfarin. She has not developed futher recurrent thrombotic or bleeding episodes. Intrahepatic
hemorrhage is a very rare complication of warfarin,
and our patient experienced intrahepatic and subgaleal
hemorrhages even though she did not have any risk
factors for bleeding or an elevated international normalized ratio.

Abstract
Warfarin is a widely used anticoagulant. Interindividual
differences in drug response, a narrow therapeutic
range and the risk of bleeding render warfarin difficult
to use clinically. An 18-year-old woman with antiphospholipid syndrome received long-term warfarin therapy
for a recurrent deep vein thrombosis. Six years later,
she developed right flank pain. We diagnosed intrahepatic and subgaleal hemorrhages secondary to anticoagulation therapy. After stopping oral anticoagulation, a
follow-up computed tomography showed improvement
in the hemorrhage. After restarting warfarin because
of a recurrent thrombosis, the intrahepatic hemorrhage
recurred. We decided to start clopidogrel and hydroxychloroquine instead of warfarin. The patient has not
developed further recurrent thrombotic or bleeding
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venous or arterial thrombosis or pregnancy morbidity,
in the presence of antiphospholipid antibodies (aPL). A
venous thrombosis is the most common presenting complication of APS[1]. Long-term anticoagulation therapy is
recommended for the secondary prevention of thromboembolism.
Warfarin is a widely used anticoagulant prescribed
for patients with venous thrombosis, pulmonary embolism, chronic atrial fibrillation, and prosthetic heart
valves. Interindividual differences in drug responses, a
narrow therapeutic range and the risk of bleeding render warfarin difficult to use clinically. During treatment
with oral anticoagulants, the risk of severe bleeding has
been estimated to be 0.6%-1.0% per treatment year[2,3].
In a retrospective study of hemorrhagic complications in
184 patients, gastrointestinal bleeding was the most common complication, and liver or splenic hemorrhage was
identified in only 3 patients[4]. Only a few cases of liver
hematomas have been reported in the literature following
anticoagulant therapy[5]. We report a woman with primary
APS who presented with a simultaneous intraparenchymal hemorrhagic complication in the liver and a subgaleal
hematoma with anticoagulation treatment, without any
risk factors of bleeding or an elevated international normalized ratio (INR). This type of condition has not been
previously described.

and IgM aCL was positive (37.9 MPL). Lupus anticoagulant testing (diluted russell viper venom test, DRVVT)
was positive (185.5 s). The patient was diagnosed with
primary APS according to the revised Sapporo criteria for
APS diagnosis[6,7], and oral anticoagulation treatment was
initiated.
After forty months of anticoagulation therapy, the
patient was admitted in April 2010 with epigastric pain,
headache, fever and chills. On physical examination, she
had epigastric tenderness and body temperature of 38.2  ℃.
The laboratory findings were: WBC 17111/mm3, segmental
neutrophils 82.9%, Hb 9.7 g/dL, PLT 136000/mm3, C-reactive protein (CRP) 8.38 mg/dL, alkaline phosphatase
211 I/U, PT INR 1.82 and aPTT 31.4 s. An abdominal
computed tomography (CT) showed multiple low attenuated lesions without peripheral enhancement and perilesional edema of the liver on contrast-enhanced image
(Figure 1). A brain magnetic resonance imaging (MRI)
showed a crescentic high signal in the posterior parietal
scalp on the T2 weighted image, a low signal on the T1
weighted image and mild enhancement on the contrastenhanced scan images (Figure 2). We suspected intraparenchymal hemorrhage in the liver and a subgaleal hematoma in the posterior parietal scalp because of bleeding
complications from anticoagulation. We stopped the
warfarin treatment and administered antibiotics because
there was the potential for an infected intrahepatic hemorrhage. After 2 wk of supportive care, a follow-up US
on day 16 showed resolution of a previous hepatic lesion.
We decided to restart warfarin because of her recurrent
thrombotic episodes.
She was readmitted in June 2010 with right flank pain.
On physical examination, she had abdominal tenderness
in the right upper quadrant and her body temperature
was normal. The WBC was 13250/mm3, the segmental
neutrophils were 80.8%, the Hb was 10.2 g/dL and the
PLT were 88000/mm3. The CRP was 7.93 mg/dL. The
PT INR was 1.53, and the aPTT was 29.8 s. Liver and
kidney function tests were unremarkable. An abdominal
CT showed a low attenuated lesion in the S2/4 and S5
segments of the liver on the contrast-enhanced image
(Figure 3A and B). We diagnosed the patient with intraparenchymal hemorrhage of the liver from the anticoagulation therapy and stopped warfarin treatment. Follow-up
CT scanning on day 17 showed nearly complete improvement of intraparenchymal hemorrhage in the S2/4 and
S5 segments of the liver (Figure 3C and D). After 1 mo,
a follow-up US showed the previous intrahepatic lesions were completely resolved. We decided to initiate
clopidogrel and hydroxychloroquine instead of warfarin.
Subsequently, the patient has not developed recurrent
thrombotic episodes or bleeding complications.

CASE REPORT
An 18-year-old woman visited Dong-A University Hospital with swelling and tenderness of the left lower leg in
March 2004. She had no past history of serious illness.
Doppler ultrasonography (US) of her lower legs showed
deep vein thromboses (DVT) in the left popliteal vein
and the right common femoral vein. She received anticoagulation treatment with warfarin for 2 years. After 2
years, a follow-up US showed nearly complete improvement of the DVT, and anticoagulation therapy was
stopped.
She returned four months later, in November 2006,
with edema and tenderness of the right lower leg. US of
her lower legs showed a chronic DVT in the right popliteal vein. We reexamined her for other conditions leading to
a hypercoagulable state. The clinical lab values were as follows: white blood cell count (WBC) 4570/mm3, segmental
neutrophils 29%, hemoglobin (Hb) 11.9 g/dL, platelets
(PLT) 91000/mm3, prothrombin time (PT) 13.9 s, INR
1.23 and activated partial thromboplastin time (aPTT)
31.3 s. Tests for antinuclear antibodies were positive (at
1:40 dilution), and the particular types of immunofluorescence pattern were negative. An anti-double-stranded
DNA antibody enzyme-linked immunoabsorbent assay
test was moderately positive (326.7 WHO unit/mL).
Anti-Smith antibody and anti-ribonucleoprotein antibody test were negative. Immunoglobulin (Ig)G anti-β2glycoprotein I (anti-β2 GPI) was positive (98.8 GPL), and
IgM anti-β2-GPI was positive (95.5 GPL). IgG anticardiolipin antibodies (aCL) were highly positive (95.6 GPL),
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DISCUSSION
APS is characterized by the occurrence of venous or arterial thromboses or by specific pregnancy morbidity in
the presence of laboratory evidence of aPL. According
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A

B

Figure 1 Intraparenchymal hemorrhage in the liver (arrows). An abdominal computed tomography showed multiple low attenuated lesions without peripheral enhancement (A) and perilesional edema of the liver on the contrast-enhanced image (B).

A

B

C

Figure 2 Subgaleal hematoma at the posterior parietal scalp (arrows). A brain magnetic resonance imaging showed a crescentic high signal in the posterior parietal scalp on the T2 weighted image (A), a low signal on the T1 weighted image (B) and mild enhancement on the contrast-enhanced image (C).

A

B

C

D
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Figure 3 Recurrent and nearly complete resolution intraparenchymal
hemorrhage in the liver (arrows). A,
B: An abdominal computed tomography
showed a low attenuated lesion (arrow) in
the S2/4 (A) and S5 segments (B) of the
liver on the contrast-enhanced image; C,
D: An abdominal computed tomography
showed resolution of the parenchymal
hemorrhage in S2/4 (C) and the healing
process in S5 (D) of the liver.
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Figure 4 Extended follow-up data for the prothrombin time international normalized ratio. PT INR: Prothrombin time international normalized ratio.

to the revised Sapporo criteria[6,7], definite APS is considered if at least one of the clinical criteria and at least one
of the laboratory criteria are satisfied. APS occurs either
as a primary or secondary condition in the setting of an
underlying disease, usually systemic lupus erythematosus.
In the largest prospective cohort study of patients with
APS, venous thromboembolism was the most common
presenting complication, including DVT (31.7%), pulmonary embolism (9.0%), and superficial thrombophlebitis
(9.1%)[1]. Warfarin is the standard of care for the chronic
management of patients with APS who are not pregnant.
Warfarin is an oral anticoagulant used in a variety of
clinical settings. The anticoagulant effect of warfarin is
mediated through inhibition of the vitamin K-dependent
gamma-carboxylation of coagulation factors Ⅱ, Ⅶ, and
Ⅹ. Warfarin is among the top 10 drugs with the largest
number of serious adverse event reports submitted to
the United States Food and Drug Administration, because it has a high incidence of adverse effects as well as
variable interactions with diet or medications through a
mechanism of altered platelet function, altered vitamin
K synthesis in the gastrointestinal tract and interference with vitamin K metabolism[8-11]. In a prospective
observational study, life-threatening bleeding occurred
in 32 of 1999 patients. The gastrointestinal tract was the
most common site, with bleeding occurring in 21 (66%)
of the 32 patients[12]. In another study of hemorrhagic
complications in 184 patients, gastrointestinal bleeding
was the most common complication and unusual hemoperitoneum and/or soft tissue bleeding were reported[4].
Liver hemorrhage following anticoagulation therapy has
been rarely reported in the literature[5,13-15]. It is sometimes
difficult to distinguish hepatic hemorrhage from a liver
abscess. Liver abscesses appear as low attenuated lesions
with peripheral enhancement or perilesional edema[16,17].
We diagnosed a patient with an intrahepatic hemorrhage
because these characteristics were not observed in our
patient. We discussed the possibility of a microaneurysm
in the liver and brain with radiology specialists who said
that it was very unlikely.

WCCR|www.wjgnet.com

There are many risk factors associated with bleeding
complications following the use of vitamin K antagonist.
These risk factor have been associated with a significantly
increased risk of bleeding in one or more multivariate
analyses: old age, diabetes mellitus, the presence of malignancy, hypertension, acute or chronic alcoholism, liver
disease, severe chronic kidney disease, elevated creatinine,
anemia, the presence of bleeding lesions or episodes, a
bleeding disorder, concomitant use of aspirin, nonsteroidal anti-inflammatory drugs, antiplatelet agents, antibiotics, amiodarone, statins or fibrates, and instability of the
INR (INR > 3.0, pre-treatment INR > 1.2)[18,19].
In previously reported spontaneous liver hemorrhages, Erichsen et al[14] addressed the severe drug interaction
between warfarin and trimethoprim-sulfamethoxazole.
Dizadji et al[13] and Roberts et al[15] showed the two risk
factors of old age and high INR at the time of admission. Behranwala et al[5] suggested multiple risk factors, including; old age, hypertension, instability of INR control,
and drug interactions with statins and omeprazole. Our
patient had a simultaneous intraparenchymal hemorrhage
in the liver and subgaleal hematoma despite the absence
of risk factors for bleeding and a therapeutic range of
warfarin with a PT INR of 1.53 (Figure 4). This type of
case has not been previously reported.
One study suggested risk factors that could be used
in estimating the probability of major bleeding in outpatients treated with warfarin. The risk factors include the
following; age ≥ 65 years, history of stroke, history of
gastrointestinal bleeding, and one or more the following
(recent myocardial infarction, hematocrit < 30%, serum
creatinine > 1.5 mg/dL, and diabetes mellitus[20]. The
cumulative incidence of major bleeding at 48 mo in the
low (no risk factor), intermediate (1 to 2), and high (3 or
more) risk groups was 3%, 12% and 53% respectively.
Our patient belonged to the low risk group with a cumulative incidence of only 3%. Some recent reports showed
that APS could be correlated to a transient hemorrhagic
event without anticoagulation therapy[21,22]. Lupus anticoagulant-hypoprothrombinemia syndrome is a rare clinical
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entity that can occur in association with systemic lupus
erythematosus. It is characterized by prolongation of the
coagulation test that is not corrected by normal fresh
plasma because of non-neutralizing antibodies against
Factor Ⅱ. Our patient did not have this abnormal laboratory finding.
There are very few randomized studies comparing the
treatment options for patients with an elevated INR and/
or bleeding complications following the use of warfarin.
If significant or life-threatening bleeding occurs, rapid reversal of excessive anticoagulation should be undertaken
at any degree of anticoagulation[23-26]. Warfarin should
be stopped, and 10 mg of vitamin K should be administered by a slow intravenous infusion, supplemented by
fresh frozen plasma for less urgent situations. For more
urgent situations, recombinant human factor Ⅶa or prothrombin complex concentrate may be used. If needed,
angiography may help with embolization in cases of severe major bleeding. In the majority of cases, bleeding is
improved by stopping warfarin and conservative care. Restarting of warfarin is not recommended, and changing
the drug used for maintaining long-term anticoagulation
is suggested[5].
In studies of the bleeding risk during antithrombotic
therapy, the odds ratio is generally lower for clopidogrel
than warfarin, and we decided to start clopidogrel instead
of warfarin[27,28]. We added hydroxychloroquine because
limited data showed that it might be useful for thrombosis in patients with APS although there were no randomized controlled trials[29,30]. After starting clopidogrel and
hydroxychloroquine, our patients did not experience additional bleeding complications or recurrent thromboses.
Our patient had a simultaneous intrahepatic hemorrhage and a subgaleal hematoma despite the absence of
risk factors and a therapeutic range of warfarin. This is
the first case with simultaneous bleeding in the liver and
brain in an APS patient treated with warfarin.
Patients with intrahepatic bleeding might experience
right upper quadrant or epigastric pain and pain that radiates into the shoulder or flank. Fever might develop when
an infection accompanies the intrahepatic hemorrhage.
If a patient experience pain and/or fever during anticoagulation therapy, we should consider the possibility of
abdominal bleeding such as an intrahepatic hemorrhage
in any patient receiving oral anticoagulants, even though
this circumstance remains unlikely. CT or US should be
adopted for early diagnosis.
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DIGESTIVE SYSTEM DISEASES

Ectopic liver: Different manifestations, one solution
Pavel Zonca, Lubomir Martinek, Peter Ihnat, Jan Fleege
tomography examination revealed accumulation of
F-18 fluorodeoxyglucose only in the tumor. The patient
underwent a splenectomy with a resection and reconstruction of diaphragm. After the hepatocellular carcinoma was confirmed, adjuvant therapy (sorafenib) was
initialized. The operations and postoperative recoveries
were uncomplicated in both cases. Despite the low
incidence of ectopic liver and rare complications, it is
necessary to maintain awareness of this possibility. The
potential malignancy risk for ectopic liver tissue is the
basis for radical surgical removal. Therapy for hepatocellular carcinoma in an ectopic liver follows the same
guidelines as those followed for treating the “mother”
liver.
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Core tip: Ectopic liver presents a rare clinical finding
resulting from liver tissue migration to various organs
during embryogenesis. Although the condition is typically asymptomatic, it can lead to different clinical
manifestations such as intraabdominal bleeding or hepatocarcinogenesis. The potential malignancy risk is the
basis for radical surgical removal; which represents the
only correct solution. Therapy for hepatocellular carcinoma in an ectopic liver follows the same guidelines
(National Comprehensive Cancer Network Guidelines)
as those followed for treating the “mother” liver. Despite the low incidence of ectopic liver and rare complications, it is necessary to maintain an awareness of this
possibility.

Abstract
Developmental abnormalities are rare in the liver. This
study presents two case reports of ectopic liver. The
first case was a 31-year-old male with clinical indication
for laparoscopic appendectomy. Laparoscopy identified
a perforated appendix and an unknown tumorous lesion in the ligamentum hepato umbilicalis. The patient
underwent a laparoscopic appendectomy, intraoperative lavage of the peritoneal cavity, and extirpation of
the lesion in the ligamentum hepato umbilicalis. Histpathological examination of the excised tumor revealed
that it comprised liver tissue with fibrinous changes.
The tumor was completely separate from the liver with
no connection. It was classified as an ectopic liver. No
further therapy was required. The second case was a
59-year-old male with a tumor on the upper pole of the
spleen, incidentally diagnosed in an ultrasound examination. The biopsy raised suspicion of hepatocellular
carcinoma. A positron emission tomography-computed

WCCR|www.wjgnet.com

Original sources: Zonca P, Martinek L, Ihnat P, Fleege J.
Ectopic liver: Different manifestations, one solution. World J
Gastroenterol 2013; 19(38): 6485-6489 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i38/6485.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i38.6485

1078

February 8, 2014|First Edition|

Zonca P et al . Ectopic liver

INTRODUCTION
The liver is the largest abdominal organ. It occupies
a substantial portion of the upper abdominal cavity.
Abnormalities in the position or number of liver parts
are considered rare developmental anomalies. They are
typically asymptomatic, and incidental detection, though
extremely rare, may occur during an operation or autopsy.
The incidence of ectopic liver is 0.24%-0.56%, according
to data described in laparoscopic or autopsy studies[1-3],
but this estimate seems high. Most authors distinguish
two types of ectopic liver. The first is an accessory liver
lobe connected to the liver, and the second is a truly
ectopic liver. Collan classified four types. The first is the
ectopic liver, which is not connected to the mother liver,
but is typically attached to the gallbladder or intra-abdominal ligaments. The second is a microscopic ectopic
liver, which is occasionally found in the gallbladder wall.
The third is a large accessory liver lobe, attached to the
mother liver by a stalk (pedunculated liver). The fourth is
a small, accessory liver lobe attached to the mother liver[4].
Here, we presented two manifestations of ectopic livers.

Figure 1 Small oval tumor (3 cm × 2 cm × 2 cm) was found in the ligamentum hepatoumbilicalis next to the liver.

CASE REPORT
Case 1
A 31-year-old male patient was admitted with an 8-h history of pain in the right lower abdominal quadrant with a
gradual onset. The patient reported nausea, but no vomiting, normal bowel function, and normal miction. He
was subfebril, but no infection was observed. His medical
history included pollinosis. He took no regular medication and had no previous surgeries.
The clinical examination showed right lower quadrant abdominal pain with tenderness. The bowel sounds
were diminished. The patient was hemodynamically
stable without any signs of sepsis (temperature 37.5 ℃,
noninvasive blood pressure 120/80 mmHg, heart rate 76
beats/min, respiratory rate 14 breaths/min). The white
blood count was 14800 cells/mL and C-reactive protein
was 12.3 mg/L. Other biochemical results were normal
and the urinalysis revealed no pathological findings. An
abdominal ultrasound showed a small amount of pericaecal fluid. No other abnormal findings were identified by
ultrasound in other parts of the abdomen or pelvis.
The signs and symptoms suggested appendicitis;
therefore, we performed an acute laparoscopic appendectomy. First, antibiotic therapy was introduced. Initially,
the routine diagnostic laparoscopy revealed perforated
appendicitis with circumscript peritonitis. Incidentally,
a small oval tumor (3 cm × 2 cm × 2 cm) was found
in the ligamentum hepato umbilicalis next to the liver
(Figure 1). No other pathological signs were observed.
The appendectomy was performed, followed by an intraoperative lavage of the peritoneal cavity. The tumor was
excised. The operation and the postoperative recovery
were uncomplicated. The patient was discharged on the
third postoperative day. The histology of the appendix
revealed an ulcerophlegmonous appendix. The histopath-
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Figure 2 Histopathology of the tumor from the ligamentum hepatoumbilicalis (liver tissue with moderate steatosis and a thick fibrotic capsule).

ological examination of the tumor from the ligamentum
hepato umbilicalis revealed liver tissue with moderate steatosis and a thick fibrotic capsule (Figure 2). The specimen examination showed that the tumor was completely
separate, with no connection to the liver. It was classified
as the first type of ectopic liver according to the Collan
classification. No further therapy was required.
Case 2
During an ultrasound examination, a 59-year-old male
was incidentally diagnosed with a tumor (10 cm × 8 cm
× 6 cm) on the upper pole of the spleen. The finding
was confirmed with a computed tomography (CT) scan
(Figure 3), and a biopsy was performed. A histological
examination of the biopsy specimen, including immunohistochemistry, raised the suspicion of a metastatic
hepatocellular carcinoma, but bile production was not
caught and renal carcinoma could not be reliably ruled
out. To detect the primary tumor location, we performed
a positron emission tomography-computed tomography
examination. This showed a localized accumulation of
F-18 fluorodeoxyglucose only in the suspicious tumor.
There was no other pathological finding in the abdominal
or thoracic cavities. The medical history included toxonutritive hepatopathy (alcoholic liver disease) and chronic
gastritis. The biochemical results were within normal
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A

B

Figure 3 Tumor (10 cm × 8 cm × 6 cm) on the upper pole of the spleen. A: Computed tomography scan, arterial phase with a coronal reconstruction; B: Computed
tomography scan, arterial phase - axial orientation.

DISCUSSION
In development, the hepatic diverticulum comprises the
liver and biliary tree, and it appears late in the third week
or early in the fourth week of gestation. The foregut
endoderm of the hepatic diverticulum develops into the
liver parenchyma (hepatocytes) and the epithelial lining
of the biliary tract. The hepatic diverticulum divides to
form a small ventral portion, the future gall bladder, and
a larger cranial portion, the liver primordium. Developmental errors are relatively rare in the liver. Other errors
in foregut development are more frequently observed,
like errors in pancreas or duodenum formation[8]. Liver
tissue can migrate to various organs during embryogenesis. Sites of ectopic liver include the gallbladder, spleen,
retroperitoneum, pancreas, adrenal gland, portal vein,
diaphragm, thorax, gastric serosa, testes, and umbilical
vein[9]. Most authors distinguish ectopic and accessory
liver formations, based on whether there is a connection
to the mother liver. The Collan Classification mentioned
above is not widely used. In many cases, it is difficult to
make a clear distinction between ectopic liver and accessory liver. The precise incidence of ectopic liver or accessory liver is unknown. Examination of several studies indicated that the incidence is approximately 0.24%-0.56%.
Watanabe’s series of 1060 patients revealed an incidence
of 0.47% for ectopic liver and 0.09% for accessory
liver. These numbers could be over-estimated, because
histological verification was not performed in all cases.
Ectopic and accessory liver are typically asymptomatic,
but occasionally they cause unexpected problems, like
intra-abdominal bleeding or hepatocarcinogenesis. The
first clinical sign of ectopic or accessory liver could
be an acute complication that leads to acute surgery and
diagnosis of ectopic liver. Various clinical symptoms, like
recurrent abdominal pain and impaired liver function
could be caused by ectopic or accessory liver, but in the
majority of cases, an ectopic/accessory liver remains undetected.
In some cases, the ectopic or accessory liver may undergo torsion, infarction, rupture, or other disorders. Torsion and subsequent infarction of an accessory liver lobe
has been described in children and adults[10-14]. Ladurner

Figure 4 Histopathology of the hepatocellular carcinoma found in an ectopic liver in the spleen.

limits, and oncomarkers (carcinoembryonic antigen, alfafetaprotein, CA 19-9) were negative. A perioperative
examination confirmed that the tumor was located on
the upper pole of the spleen and was connected to diaphragm, but did not invade other surrounding tissues. It
was classified as the first type of ectopic liver according to
the Collan classification. No other pathology was found in
the abdomen. A splenectomy was performed, with partial
diaphragm resection and reconstruction. The postoperative recovery was uneventful. A definitive histological
examination, including immunohistochemistry, confirmed
a hepatocellular carcinoma (HCC) in the spleen tissue
(Figure 4). Two small additional tumor sites (satellite tumors) were found in addition to the main lesion. Several
investigations showed that the orthotopic liver tissue was
negative for HCC, but a histological verification (a biopsy
of the mother liver tissue) was not performed. Due to the
high risk of tumor recurrence (additional tumor sites were
found), we initialized a targeted adjuvant therapy with
sorafenib. The American Association for the Study of
Liver Diseases (AASLD) practice guidelines on the management of hepatocellular carcinoma do not recommend
the routine use of adjuvant therapy with sorafenib (recurrence rates reduction was not reliably proven)[5], nevertheless, there are data available that indicate that sorafenib
was effective for treating patients with advanced HCC[6,7].
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presented a very interesting case of a patient with hepatic
ischemia caused by complete vascular occlusion due to
a twisted accessory liver lobe. In that case, the accessory
liver lobe produced serious, life-threatening problems,
and an orthotopic liver transplantation was performed[15].
Ito reported a small omphalocele that involved an accessory liver lobe embedded in the cranial portion of the
amniotic sac. In that case, the pedicle of liver tissue was
markedly elongated[16].
An ectopic or accessory liver can lead to benign or
malignant diseases. Benign cases in the literature report
hemangiomas, adenomas, or focal nodular hyperplasia
associated with an ectopic or accessory liver[17-19]. Benign
lesions seem to be less frequent; however, the higher frequency of malignancies could be based on the fact that
many benign lesions remain undiagnosed because they
are asymptomatic. Moreover, due to their abnormal locations, asymptomatic lesions may be misdiagnosed in the
absence of histology.
The ectopic liver has been associated with malignancies more often than with benign lesions. Many authors
have pointed out that ectopic liver tissue is more predisposed to malignancy than normal liver tissue. Ectopic
livers have completely functional architecture, but may
be metabolically handicapped; this may facilitate carcinogenesis. Ectopic liver tissue also has increased neoplastic
potential compared to orthotopic liver tissue. This may
have given rise to the hypothesis that ectopic livers are
particularly predisposed to the development of hepatocellular cancer. A high incidence of hepatocellular cancer
in ectopic livers was described in Japan[20]. In most cases,
a malignant tumor was found in the ectopic liver, but
not in the mother liver. Ectopic or accessory livers with
cancer may be amenable to surgical resection. Many case
reports have described surgical treatments. Some authors
suggested that the outcome after resection to remove
hepatocellular cancer was superior when it involved an
ectopic or accessory liver, compared to when it involved
the mother liver. However, long-term follow-up data are
poor.
Many anatomical locations have been described for
ectopic livers with cancer[20-23]. The favorable outcome
after resection of ectopic livers could depend on the specific anatomical location[24,25]. Shigemori described a case
of ectopic hepatocellular carcinoma in the jejunum[26].
Cardona et al[27] reported a case of a primary, well-differentiated hepatocellular carcinoma arising from ectopic
liver tissue in the pancreas. Leone presented interesting
data regarding three cases of hepatocellular carcinomas
that arose in ectopic livers. The clinical presentations
were very interesting; one patient reported dull epigastric
pain; the second reported abrupt onset with signs and
symptoms of acute abdomen caused by intra-abdominal
bleeding; and the third presented with an unexplained,
progressive increase in alpha-fetoprotein serum levels[28].
Seo et al[29] reported a case of hepatocellular carcinoma
that arose from hepatic parenchyma located in the left
subphrenic space in the upper portion of the gastrorenal
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ligament. The preoperative diagnosis was a nonspecific
stomach mass, with suspicion of gastrointestinal stromal
tumor. An operation was performed laparoscopically.
Takavasu reported another case with high serum alphafetoprotein combined with a suspicion of a submucosal
stomach tumor[30]. The two latter cases diagnosed the ectopic liver postoperatively, after histological examination.
It is important to consider an ectopic/accessory liver
when evaluating perihepatic lesions. It is common to
misdiagnose an ectopic liver as a malignant tumor. Stattaus suggested that the diagnosis should be based on
a biopsy of ectopic liver or a NMR with liver specific
contrast[31]. However, all investigative imaging methods
are limited for diagnosing an ectopic/accessory liver, due
to its limited volume. Despite the low incidence and rare
complications of ectopic/accessory live, it is necessary
to maintain an awareness of this possibility. Because this
entity presents with a broad spectrum of clinical symptomatology, it is rarely diagnosed; thus, most discoveries
of ectopic and accessory liver are incidental. An elevation
in serum alpha-fetoprotein and lack of focus in liver CT
image may be the first signs of malignant transformation
in an ectopic liver. The suspicion of hepatocellular carcinoma in an ectopic liver is substantial reason for radical
surgical removal of an ectopic liver found incidentally.
When hepatocellular carcinoma is definitely, histologically
confirmed in an ectopic liver, it should be treated with
the same approaches used for treating carcinoma in the
mother liver (National Comprehensive Cancer Network
Guidelines).
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INTRODUCTION

Abstract

The inherent physics principles of magnetic resonance
imaging (MRI) make it extremely sensitive to blood flow.
MRI investigations of blood flow have been targeted at
investigation of the arterial system; the same principles
can be applied to the venous system for the diagnosis and
planning of therapy targeted at improving, re-establishing
or decreasing venous flow, depending on the underlying diagnosis. Digital subtraction venography (DSV) is
regarded as the most accurate method for diagnosis of
venous thrombosis as well as venous stenosis[1]. However,
DSV has associated morbidity related to radiation dose,
intravenous contrast injection and venous puncture.
Magnetic resonance angiography (MRA) uses specific acquisition sequences to highlight blood flow and is
widely used to assist in the management of patients with
vascular disease[2].
Magnetic resonance venography (MRV) utilizes the

Hepatic vein stenosis is a rare but serious complication
following liver transplantation. Multiple modalities can
be utilized to image the hepatic vasculature. Magnetic
resonance venography (MRV) provides certain advantages over ultrasound, computed tomography angiography and digital subtraction venography. MRV utilizes
the same imaging principles of magnetic resonance angiography in order to image the venous system. Blood
pool contrast agents, specifically gadofosveset trisodium, allow for steady state imaging up to 1 h following
injection, with improved visualisation of vital venous
structures by utilising delayed steady state imaging.
Additionally, the inherent physics properties of magnetic resonance imaging also provide excellent soft tissue
detail and thus help define the extent of complications
that often plague the post-liver transplant patient. This
case report describes the use of gadofosveset trisodium
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same imaging principles as MRA in order to image the
venous system. Blood pool contrast agents such as gadofosveset trisodium (Ablavar, Lantheus, N Bellerica, Mass,
United States) allow improved first pass imaging due to
the increased relaxivity of the contrast agent[3]. The important clinical property that makes it ideal for venous
imaging is the longer intravascular dwell time, allowing
for steady state acquisitions up to 1 h following injection.
Delayed, steady state imaging facilitates improved visualization of vital venous structures with a small decay in
signal.
This case report presents a novel application of a
blood pool contrast agent in planning an intervention in
a liver transplant patient with perianastomotic hepatic
vein stenosis.

Figure 1 Digital subtraction venogram via a pigtail catheter placed in the
infrahepatic inferior vena cava demonstrating inferior vena cava stenosis
(arrow) and no reflux of contrast into the transplant hepatic veins.

CASE REPORT

A

A 47-year-old female was referred to the interventional
radiology department with refractory ascites following a
live donor liver transplant 10 mo previously for papillary
cholangiocarcinoma.
A transjugular cavogram demonstrated an inferior
vena cava (IVC) stenosis, however we were unable to
reflux contrast into the transplant hepatic veins (Figure
1). A decision was made to abandon the procedure and
perform further imaging in order to demonstrate and delineate the hepatic venous anastomosis. An US study was
originally performed but the result was deemed insufficient to delineate the anatomy prior to further intervention.
A contrast enhanced MR venogram (GE Healthcare
1.5T, Giles, United Kingdom) was performed using
Gadofosveset Trisodium (Ablavar, Lantheus, N Bellerica,
Mass, United States). Spoiled gradient echo sequences
were obtained using first pass imaging (Coronal acquisition, Flip angle: 30°, FoV: 40 cm, section thickness 2.8
mm, frequency coding: 320, phase coding: 192, NEX:
0.75, K-space filling: centric, spatial resolution: 1.25/2.1)
at 25 s and steady state imaging (Coronal acquisition, Flip
angle: 20°, FoV: 40 cm, section thickness 2.8 mm, frequency coding: 320, phase coding: 320, NEX: 1, K-space
filling: centric, spatial resolution: 1.25/1.25) at 2 min and
5 min after injection of 10 mL Gadofosveset Trisodium (1
mL/s) followed by a 30 mL saline flush (1 mL/s).
The first pass images demonstrated a patent hepatic
arterial anastomosis, with no focal arterial pathology seen.
The 5-min steady state imaging demonstrated a patent
hepatic venous stenosis with a significant perianastomotic
stenosis (Figure 2A) and an IVC stenosis (Figure 2B). No
hepatic or portal venous thrombosis was seen.
A combined transhepatic and transjugular hepatic
venoplasty was performed following review of the imaging. Initially, an ultrasound guided transhepatic puncture
of the right hepatic vein was performed and a guidewire
inserted across the perianastomotic stenosis into the
right atrium (Figure 3). In order to obtain through and
through access to the hepatic venous and IVC stenosis, a
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Figure 2 Five-minute steady state imaging. A: Coronal T1 weighted ultrafast
gradient echo steady state magnetic resonance imaging image obtained 5
min following administration of Gadofosveset trisodium demonstrates inferior
vena cava stenosis (white arrow); B: Coronal T1 weighted ultrafast gradient
echo steady state magnetic resonance imaging image obtained 5 min following
administration of gadofosveset trisodium demonstrating patent, but stenosed
transplant hepatic vein (white arrow).

loop snare was introduced from a jugular venous access
site and the guidewire was snared and retracted through
the jugular venous access site (Figure 4). The stenoses
were dilated using a high-pressure balloon (Atlas, Bard
Medical, Tempe, AZ, United States), with satisfactory
angiographic appearances post venoplasty (Figure 5).
Both stenoses were treated concurrently due to their
close proximity. The hepatic venous/right atrial gradient
decreased from 15 to 8 mmHg following the procedure;
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Figure 3 Fluoroscopic image demonstrating a loop snare inserted
through the internal jugular vein access (arrowhead), and an angled catheter (arrow) through the right hepatic vein. Access to the right hepatic vein
was achieved via percutaneous ultrasound guided puncture.

Figure 5 Completion venoplasty demonstrating satisfactory post venoplasty appearances of the hepatic vein.

A

B

Figure 4 Digital subtraction venogram demonstrating through and
through access across the hepatic venous stenosis (arrow).

due to the close proximity of the hepatic venous and
IVC stenoses, a separate gradient across the IVC stenosis was not felt to be practical given a second catheter
would need to placed in the infra-hepatic IVC, in order
to maintain the hepatic venous access. The patient was
monitored post-procedure for four hours as per departmental protocol and discharged with no peri-procedural
complications.
The patient was reviewed three months post treatment at our transplant clinic, where the ascites had completely resolved and she had resumed her normal daily
activities. Doppler ultrasound demonstrated normal flow
in the hepatic vein with no evidence of recurrent stenosis. A follow-up MRI was performed 1-year post venoplasty as part of annual surveillance to exclude tumor recurrence. The MRI demonstrated no evidence of ascites
(Figure 6), which together with the patient’s normal liver
function parameters and clinical examination, confirmed
a satisfactory result. Follow-up venography was not felt
to be necessary given the clinical response.

Figure 6 Follow up magnetic resonance imaging axial (A) and coronal
(B) balanced gradient echo sequences (True FISP; Siemens Medical, Erlangen, Germany) through the liver performed as part of routine annual
tumor surveillance at 1 year following venoplasty of the hepatic vein and
inferior vena cava stenosis demonstrated normal appearance of the liver
apart from simple parenchymal cysts (arrow). No ascites was seen.

state imaging using a blood pool contrast agent, Gadofosveset Trisodium. MRI provides exquisite soft tissue
contrast and allows for the delineation of liver transplant
anatomy either prior to embarking on a therapeutic intervention or if conventional angiography is unsuccessful as in this case. Cannulation of the stenosed hepatic
vein proved technically challenging and without adequate
reflux of contrast into the hepatic veins, cross-sectional
imaging was required in order to plan a safe combined
transhepatic and transjugular approach.

DISCUSSION
This technical report demonstrates the benefit of steady-
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Hepatic vein stenosis is a rare but serious complication after liver transplantation[4]. It has been reported to
occur from 1% to 6% of the cases. It can occur both
acutely or in a delayed fashion. Acute hepatic vein stenosis is thought to be due to surgical technique whereas
delayed stenosis is caused by intimal hyperplasia or
perianastomotic fibrosis[4]. Clinical signs of hepatic vein
stenosis include hepatic dysfunction, liver engorgement,
ascites, and occasionally variceal bleeding. If the stenosis
occurs at the level of the suprahepatic IVC as in this case,
renal dysfunction and lower extremity edema may occur.
Gadofosveset Trisodium (Ablavar, Lantheus, N Bellerica, Mass, United States) reversibly binds to serum
albumin, providing significantly higher relaxivity and
prolonged intravascular enhancement compared to existing extracellular MR contrast agents[2]. The optimal dose
is 0.03 mmol/kg, however in our experience greater than
10mL of contrast is not required in the majority of patients. The safety and efficacy of the contrast medium
has been studied using a variety of clinical scenarios
including aorto-iliac occlusive disease and pedal arterial
disease which demonstrated the contrast agent to improve the rate of interpretability and improved diagnostic
confidence[2].
The significantly longer intravascular time allows
equilibrium imaging due to a prolongation of the T1
relaxivity, despite the inevitable dilution of the injected
contrast medium after first pass imaging[5]. Prolonged T1
reduction thus allows diagnostic imaging of the vascular
tree 45-60 min after injection of contrast. The increased
imaging window can be used to acquire images with
much higher spatial resolution without a significant loss
of vessel to background contrast.
A rapid injection rate is not required. A saline chaser
of at least 30 mL at a rate similar to the injection rate of
the contrast medium ensures the full dose of contrast
medium enters the central circulation without affecting
the signal to noise ratio (SNR)[6].
The use of Gadofosveset Trisodium for problem
solving in liver transplant patients, to our knowledge has
not been described. The same parameters utilized for our
traditional abdominal first pass and steady state imaging were utilized for image acquisition and provided the
interventional radiology team with the anatomical detail

required to perform the necessary venoplasty.
The favourable safety profile and the low dose required to obtain diagnostic images (0.03 mmol/kg)
makes this agent preferable as to date, there have been
no reported cases of NSF associated with gadofosveset
trisodium[2,7].
In conclusion, MRV of transplant livers using a blood
pool contrast agent is an accurate, noninvasive method of
evaluating the vascular anastomoses (arterial, hepatic and
portal venous systems). The longer intravascular dwell
time of Gadofosveset Trisodium allows imaging with
little loss of SNR. MRV with a blood pool contrast agent
is a robust MRI technique, which eliminates contrast bolus timing, provides good temporal and spatial resolution
and allows for dynamic image acquisition whilst compensating for differences in patient blood flow dynamics.
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Core tip: This report describes the first total laparoscopic hemihepatectomy performed in Greece, as well as
the first laparoscopic liver resection using Lotus shears.
The effectiveness of the Lotus Ultrasonic Scalpel highlights the importance of surgical innovation in making
minimally invasive procedures available to all surgical
specialties.
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Abstract

INTRODUCTION

Minimal invasive techniques have allowed for major
surgical advances. We report our initial experience of
performing total laparoscopic left hepatectomy (segments Ⅱ-Ⅳ) with the Lotus (laparoscopic operation by
torsional ultrasound) Ultrasonic Scalpel. The perioperative and postoperative courses of the young female
patient were uneventful and she is in a good general
condition without complaints 18 mo after surgery. To
the best of our knowledge, this is the first total laparoscopic hemihepatectomy to be performed in Greece, as
well as the first laparoscopic liver resection using Lotus
shears.

The development of minimally invasive hepatic resection
techniques in the early 1990s established new surgical
standards[1,2] and introduced highly innovative instruments such as ultrasonic dissectors, saline coagulation,
and radiofrequency ablation[3-6]. We report our initial experience of performing a laparoscopic left hepatectomy
with the ground-breaking Lotus (laparoscopic operation
by torsional ultrasound) Ultrasonic Scalpel (S.R.A. Developments, Ashburton, Devon, United Kingdom).

CASE REPORT
A 35-year-old asymptomatic woman with an unremarkable past medical history was referred to our department for surgical management of a liver lesion. The

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

B

10 cm

10 cm

Figure 1 Magnetic resonance imaging showing the liver lesion in segments Ⅲ/Ⅳ. Note the mass effect on the middle and left hepatic veins.

branch of the portal vein was bluntly dissected (Figure
3C) and ligated with an Endopath ETS Articulating Linear Cutter (Ethicon Endo-Surgery, Blue Ash, OH, United
States). The liver parenchyma was divided using the Lotus
Ultrasonic Scalpel (Figure 3D and E). Non-absorbable
clips were used to control the middle hepatic vein, large
vessels, intrahepatic bile ducts, and the left hepatic duct.
Once this had been achieved, the left hepatic vein was
exposed, dissected, and divided with an Endopath ETS
Articulating Linear Cutter (Ethicon Endo-Surgery) (Figure 3F). The resected specimen (segments Ⅱ-Ⅳ) was
removed via a 6-cm supraumbilical incision (Figure 4).
Total operating time was approximately 4 h. Estimated blood loss was < 400 mL. The patient had an
uneventful hospital course and was discharged on postoperative day 6. Pathological evaluation of the specimen
revealed focal nodular hyperplasia. The patient married 6
mo later and is currently in good health 18 mo after the
procedure.

5 mm

12 mm

5 mm
10 mm

5 mm

Figure 2 Patient positioning and trocar placement.

tumor had been diagnosed during work-up of elevated
γ-glutamyltransferase (GT) (135 U/mL, normal laboratory range 7-36 U/mL) detected at premarital testing. Complete blood count, biochemical profile, liver function tests
(except for γGT), and tumor markers were within the
normal range. There was no history of oral contraceptive
use. Abdominal ultrasound showed a 5-cm isoechoic liver
mass in the left hepatic lobe. Gadolinium-enhanced magnetic resonance imaging (MRI) demonstrated a 5.2-cm lesion in segments Ⅲ/Ⅳ, with compression of the middle
and left hepatic veins (Figure 1). A laparoscopic left
hemihepatectomy was scheduled with a presumed diagnosis of liver adenoma.

DISCUSSION
Ultrasound-activated scalpels are safe and effective devices[8]. The Lotus Ultrasonic Scalpel introduced the concept
of torsional rather than longitudinal ultrasound emissions
to achieve transection and hemostasis. Its mechanism of
action includes a vibratory grooved blade that generates
compression forces directly into the target tissue, and a
central blade that cuts as the Teflon jaw is closed. The
components of the acoustic systems vibrate harmonically
at 36.0 kHz. Laparoscopic torsional ultrasound shears
have significant advantages over conventional cutting bipolar forceps when used to divide and coagulate pedicles
in gynecological surgery. The Lotus shears are associated
with shorter bisection times, less thermal damage, and
more effective control of intraparenchymal blood vessels
and bile ducts (a major limitation of previous devices).
To the best of our knowledge, this is the first total
laparoscopic hemihepatectomy performed in Greece, as
well as the first laparoscopic liver resection using Lotus
shears. The effectiveness of the Lotus device further emphasizes the importance of surgical innovation in laparoscopic liver surgery.

Surgical technique
With the patient in the supine position and under general
anesthesia[7], five trocar ports were placed as follows: an
observation port (10 mm) 4 cm above the umbilicus; a
main manipulation port (12 mm) in the midclavicular line
below the right costal margin; a 5-mm port below the
xiphoid process; and two 5-mm ports (for the assistant
surgeon) in the left midclavicular and left anterior axillary lines, respectively (Figure 2). The operating surgeon
stood between the patient’s legs.
After the falciform and left triangular ligaments were
transected, a replaced left hepatic artery branch was identified, clipped, and transected (Figure 3A and B). The left
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A

B

C

D

E

F

Figure 3 The operation. A and B: Identification, dissection, and clip ligation of the replaced left hepatic artery; C: Dissection of the left portal vein; D and E: Parenchymal transection using the Lotus Ultrasonic Scalpel; F: Dissection of the left hepatic vein.

A

B

Figure 4 Left hepatectomy specimen (segments Ⅱ-Ⅳ).
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DIGESTIVE SYSTEM DISEASES

Acute iatrogenic Budd-Chiari syndrome following
hepatectomy for hepatolithiasis: A report of two cases
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sidered a rare complication following hepatectomy for
hepatolithiasis. Awareness of potential hepatic outflow
obstructions and timely management are critical to
avoid poor outcomes when performing hepatectomy for
hepatolithiasis.
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Core tip: The occurrence of acute iatrogenic Budd-Chiari syndrome (BCS) following hepatectomy for hepatolithiasis is rarely reported. However, it may occur following a particularly difficult hepatectomy for complicated
hepatolithiasis. Here, we report two cases of acute BCS
and present our clinical experience in managing these
cases.
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Abstract
Budd-Chiari syndrome (BCS) is defined as hepatic venous outflow obstruction at any level from the small
hepatic veins to the junction of the inferior vena cava
(IVC) and the right atrium, regardless of the cause of
obstruction. We present two cases of acute iatrogenic
BCS and our clinical management of these cases. The
first case was a 43-year-old woman who developed
acute BCS following the implantation of an IVC stent
for the correction of stenosis in the IVC after hepatectomy for hepatolithiasis. The second case was a
61-year-old woman with complete obstruction of the
outflow of hepatic veins during bilateral hepatectomy
for hepatolithiasis. Acute iatrogenic BCS should be con-

WCCR|www.wjgnet.com

INTRODUCTION
Budd-Chiari syndrome (BCS) is characterized by hepatic
venous outflow obstruction at the level of the hepatic venules, the large hepatic veins (HV), the inferior vena cava
(IVC), or the right atrium[1]. Obstruction of the hepatic
venous outflow tract, which leads to hepatic congestion
as blood flows into, but not out of the liver, results in
damage to the hepatic parenchymal cells and the cells lining the hepatic sinusoids. BCS can cause liver dysfunction
and even lead to liver failure.
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There are multiple known causes of BCS, including both heritable and acquired hypercoagulable states,
compression or invasion of the IVC, as well as other less
common miscellaneous causes[2-4]. BCS can also be idiopathic. Here, we report two cases of acute BCS with an
uncommon cause and present our clinical experience in
managing these cases.

A

CASE REPORT
Case 1
A 43-year-old woman developed acute BCS following the
implantation of an IVC stent for correction of stenosis
in the IVC after hepatectomy for hepatolithiasis. The
patient was admitted with recurrent cholangitis. Magnetic
resonance cholangiopancreatography showed lithiasis in
the intra- and extra-hepatic bile duct, dilatation of the
biliary tract and enlargement of the gallbladder. In addition, computed tomography (CT) (Figure 1) demonstrated right lobe, caudate lobe and segment Ⅱ (Counauid’
s classification) atrophy of the liver. After biliary decompression by endoscopic retrograde cholangio-pancreatography and control of infection, the following procedures
were performed: right hemi-hepatectomy, segment Ⅱ
resection, caudate lobectomy, cholecystectomy, choledochotomy, and choledochojejunostomy. During right hepatectomy, the IVC was accidentally wedge resected due
to the obscure boundary between the IVC and the right
lobe of the liver, which was immediately sutured.
After surgery, the patient developed congestive hepatopathy, manifested as rapidly progressive abdominal
distention, and severe pitting edema of the lower back
and lower limbs. Magnetic resonance venography 3 d
after operation (Figure 2) showed obvious stenosis near
the entrance of the three HVs into the IVC, at the same
location where the wedge was resected and repaired.
Emergent balloon dilation was performed using a balloon catheter and a metallic stent (30 mm × 75 mm),
guided by digital subtraction angiography (Figure 3).
However, after this procedure, the patient’s liver function
deteriorated (Table 1). Contrast enhanced CT confirmed
hepatic congestion and revealed that the proximal end of
the stent was directly at the entrance of the HV into the
IVC. Doppler ultrasonography showed reduced blood
flow velocity in the HVs, the maximum velocity in the
middle HV was 14 cm/s. There was turbulence in the left
HV and backflow in the portal vein. Based on these findings, the patient was diagnosed with acute BCS, caused
by the improper position of the stent which blocked the
entrance of the HV into the IVC.
Following this diagnosis, the patient was immediately
scheduled for surgery to remove the metallic stent. The
stenosis of the IVC was 5 cm long and the diameter of
the lumen was only 1 cm. The stenosis was repaired using a BalMedic (Beijing Balance Medical Co. Ltd, China)
pericardial patch (2 cm × 5 cm) under cardiopulmonary
bypass and deep hypothermic circulatory arrest (Figure
4). After surgery, the clinical manifestations of BCS

WCCR|www.wjgnet.com
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Figure 1 Preoperative computed tomography scan shows hepatolithiasis in the right liver with hepatic parenchymal atrophy (arrow). A: Noncontrast; B: Arterial phase; C: Venous phase.

A

B

Figure 2 The inferior vena cava. A: Pretreatment of stenosis in inferior vena
cava (IVC) on magnetic resonance venogram imaging (arrow); B: One year
after patch repair, computed tomography angiography showed no obvious obstruction in the IVC and good hepatic vein outflow.
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A

B

C

D

Figure 3 Treating stenosis of the inferior vena cava by balloon dilation and stent placement. A: Digital subtraction angiography shows the stenosis of inferior
vena cava; B: Balloon dilation; C: After balloon angioplasty; D: Metallic stenting.

Table 1 Temporal liver function data for case 1
Before hepatectomy
TBIL (μmol/L)
DBIL (μmol/L)
IBIL (μmol/L)
ALT (U/L)
AST (U/L)
WBC (106/L)
Hb (g/L)
PLT (106/L)
PT (s)
INR

After hepatectomy

26.7
13.6
13.1
146
73
4.0
107
117
11
0.92

After metallic stent placement

45.2
34.3
15.8
294
199
10.3
81
51
18.4
1.53

5 d after IVC patch repair

83.3
45.6
37.7
335
287
5.9
80
57
20.5
1.7

26.3
17.3
9
24
16
6.0
88
73
16.0
1.33

TBIL: Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; WBC: White blood cell; Hb: Hemoglobina; PLT: Platelet; PT: Prothrombin time; INR:
International normalized ratio; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.

A

MHV

LHV

B

RHV

C

D
Patch

LHV

Patch

RHV
MHV
Metallic
stent
IVC

Figure 4 Diagram of the operative procedure for removing the metallic stent from the inferior vena cava and repairing the stenosis with a BalMedic pericardial patch. A: The proximal end of the stent was directly at the entrance of the hepatic veins into the inferior vena cava (IVC); B: Open the stenosis of IVC; C:
BalMedic pericardial patch was anastomosed to the IVC to broaden its lumen; D: After patch repair of the IVC. LHV: Left hepatic vein; MHV: Middle hepatic vein; RHV:
Right hepatic vein.

Case 2
A 61-year-old woman experienced complete obstruction
of the outflow of HVs during bilateral hepatectomy for
hepatolithiasis. She underwent an open cholecystectomy
and choledocholithotomy with T-tube drainage 15 years
previously for cholelithiasis. In recent years, she suffered
from recurrent cholangitis. Imaging findings (Figure 5)
showed bilateral hepatolithiasis, dilation of the biliary

were alleviated, liver function improved, and the patient
recovered without further complications (Table 1). Anticoagulation therapy with low molecular weight heparin
(LMWH) for 3 d followed by Warfarin for 3 mo was
administered. At one year follow-up, the patient had no
recurrent cholangitis, no symptoms related to BCS, and
normal liver function. CT angiography showed no obvious stenosis in the IVC (Figure 2).
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A

B

Figure 5 Preoperative imaging findings. A: Magnetic resonance imaging shows bilateral hepatolithiasis with infection at the posterior right lobe of the liver; B: Major
hepatic vein on computed tomography.

tract, common bile duct stones, and a hypodense area on
CT in the posterior lobe of the right liver, suggesting infection.
During surgery, the liver was found to be distorted
with marked atrophy of the right posterior hepatic lobe
and left half of the liver. In addition, the right anterior
hepatic lobe (segment Ⅴ and Ⅷ), and the right caudate
lobe showed significant hyperplasia. No neoplasms were
found in the wall of the bile duct during choledochoscopy. The liver was then freed to begin resection of the
left part of the liver, the right posterior lobe and the
right caudate lobe. The left half was resected first. Then,
the right HV was revealed and divided using a 45-mm
endoscopic linear stapler (Echelon 45 ENDOPATH Stapler, Ethicon ENDO-Surgery, Cincinnati, Ohio, United
States). Immediately after ligation, there was sudden and
significant congestion of the liver, and hepatic outflow
blockage was suspected. The liver was examined and stenosis was found in the middle HV, which was thought to
be the left HV. Thus, we set out to repair the middle HV
and the right HV.
The stenosed middle HV was opened and cryopreserved (-80  ℃). A common iliac artery allogenic graft
about 3 cm was prepared. The lumen of the artery was
opened and anastomosed to the MHV forming a patch
to broaden the stenosed middle HV. Liver swelling was
observed to subside after middle HV reconstruction.
Both ends of the right HV were then clamped using vascular clamps to control bleeding, and a 1-2 cm allogeneic
iliac vein graft was used to repair the right HV (Figure 6).
The outflow of blood from the liver was then assessed;
no thrombosis or air embolism was found and the liver
swelling subsided. It should be noted that the hepatic
blood inflow of the porta hepatis was blocked several
times during this procedure. The longest blockage time
was 40 min with a total length of 60 min. During the
procedure, the liver was cold conditioned using ice to attenuate warm ischemic injury. A T-tube was placed in the
common bile duct for drainage and to improve accessibility for the future removal of residual stones in the biliary
tract. Due to the episode of HV obstruction, a right posterior lobectomy was not performed.
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Postoperatively, peak liver enzymes aspartate aminotransferase 380 U/L and alanine aminotransferase
407 U/L were detected, with normal total bilirubin at
postoperative day 2. Liver enzymes decreased to the normal range within one week. Postoperative recovery was
uneventful. Anticoagulation therapy with LMWH for 3
d followed by Warfarin for 3 mo was administered. Postoperative CT scan (Figure 7) showed no obstruction or
thrombosis in the right or middle HV.

DISCUSSION
BCS is a rare clinical condition characterized by hepatic
venous outflow obstruction due to various causes[1]. The
most common causes of BCS are hypercoagulable states,
other uncommon causes have been identified such as tumor invasion, otherwise its origins are idiopathic[3]. There
are also sporadic reports of BCS as a surgical complication after liver transplantation[5], and right hepatectomy
resulting from torsion of the remnant liver [6]. In this
study, we report two cases of acute BCS following hepatectomy for hepatolithiasis.
Hepatolithiasis is a common disease in Asian countries[7]. A multimodal approach has been advocated in
the management of this condition, including endoscopic,
percutaneous, or open surgery. Hepatectomy is considered the most effective treatment and is indicated in some
cases, especially those with recurrent bacterial cholangitis
and irreversible atrophy of parts of the liver[8-10]. Despite
the efficacy of this approach, higher morbidity and mortality is associated with hepatectomy for hepatolithiasis[9].
As observed in the two reported cases, performing a
partial hepatectomy for hepatolithiasis is a particularly
difficult and challenging procedure because of the dense
perihepatic adhesions (due to recurrent cholangitis or
previous surgery), and abnormal intrahepatic anatomy
(due to the atrophy-hypertrophy complex)[11]. These challenges require detailed preoperative evaluation to avoid
venous injury, including high resolution imaging to identify the intrahepatic anatomy, as well as the relationship
between the liver and the IVC. In addition, due to coexisting atrophy and regeneration of the liver, the func-
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Figure 6 Diagram of reconstruction of middle and right hepatic vein. A: Middle hepatic vein (MHV) reconstruction using a common iliac artery allogenic graft; B:
Right hepatic vein (RHV) reconstruction using an allogeneic iliac vein graft; C: Completion of RHV reconstruction using allograft interposition; D: Accomplishment of
MHV and RHV outflow.

A

B

C

Figure 7 Postoperative computed tomography scan. A, B: Demonstrated good right hepatic vein tract; C: The inter-positioned graft using an allogeneic iliac vein
(arrow).

tion of the HV is frequently abnormal, thus it is crucial
to ligate the major HV for testability before continuing
with the procedure. Based on our experience with hepatic
outflow obstruction, we believe that awareness of possible complications and timely management are critical
for attenuating liver congestion and salvaging the liver.
The treatment of BCS is based on its cause, consisting of anticoagulation therapy, thrombolytic therapy,
radiological procedures (i.e., angioplasty, stenting or transjugular intrahepatic portosystemic shunts), surgical decompression, surgical shunts, and surgical correction of
the lesion. Rarely, liver transplantation may be necessary
if the liver is irreparably damaged[12,13]. Of note, balloon
angioplasty and stent placement has been increasingly favored and the effectiveness of these procedures has been
documented[1,14]. However, in the first case presented

WCCR|www.wjgnet.com

above, the stenosis was very close to the secondary porta
of the liver, and the placement of the stent was incorrect
as it blocked the entrance of the HV into the IVC. Thus,
based on our experience, surgical broadening of the stricture of the IVC is strongly advocated. With regard to our
second case, it is evident that no other method is a substitute for surgical reconstruction of the HV to resolve
hepatic congestion.
In conclusion, episodes of acute iatrogenic BCS following hepatectomy for hepatolithiasis are a rare occurrence. Awareness of potential hepatic outflow obstructions and timely management are critical to avoid poor
outcomes when performing hepatectomy for hepatolithiasis. From our experience, prompt surgical reconstruction
of the HV should be favored to salvage the congested
liver.
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DIGESTIVE SYSTEM DISEASES

Hepatotoxicity associated with glucosamine and chondroitin
sulfate in patients with chronic liver disease
Cristian Cerda, Miguel Bruguera, Albert Parés
rash attributed to the drug. Review of these two patients
and the cases described in the literature suggest toxicity of glucosamine and chondroitin sulfate. The clinical
spectrum is variable, and the mechanism of toxicity is
not clear but may involve reactions of hypersensitivity.
The consumption of products containing glucosamine
and/or chondroitin sulfate is frequent among patients
with chronic liver diseases and should be taken into account on the appearance of alterations in liver function
tests not explained by the underlying disease.

Cristian Cerda, Miguel Bruguera, Albert Parés, Liver Unit,
Institute of Digestive and Metabolic Diseases, Hospital Clínic,
08036 Barcelona, Spain
Cristian Cerda, Miguel Bruguera, Albert Parés, Department of
Medicine, University of Barcelona, 08036 Barcelona, Spain
Author contributions: Bruguera M designed the study and wrote
de report; Cerda C and Parés A contributed to data gathering and
writing the report.
Correspondence to: Miguel Bruguera, Professor, Liver Unit,
Institute of Digestive and Metabolic Diseases, Hospital Clínic,
Villarroel 270, 08036 Barcelona, Spain. bruguera@clinic.ub.es
Telephone: +34-93-2275753 Fax: +34-93-2271779
Received: February 26, 2013 Revised: April 30, 2013
Accepted: June 5, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Toxic hepatitis; Hepatotoxicity; Glucosamine;
Chondroitin sulphate; Osteoarthritis
Core tip: A questionnaire was given to 151 consecutive
patients with chronic liver disease of different etiology
(mean age 59 years, 56.9% women) attended in an outpatient clinic with the aim of evaluating the frequency
of consumption of these drugs and determine whether
their use coincided with a worsening in liver function test
results. Twenty-three patients (15.2%) recognized having taken products containing glucosamine or chondroitin
sulfate previously or at the time of the questionnaire.

Abstract
Glucosamine and chondroitin sulfate are molecules involved in the formation of articular cartilage and are
frequently used for symptom relief in patients with arthrosis. These molecules are well tolerated with scarce
secondary effects. Very few cases of possible hepatotoxicity due to these substances have been described. The
aim of this paper is to report the frequency of presumed
glucosamine hepatotoxicity in patients with liver disease.
A questionnaire was given to 151 consecutive patients
with chronic liver disease of different etiology (mean age
59 years, 56.9% women) attended in an outpatient clinic
with the aim of evaluating the frequency of consumption of these drugs and determine whether their use
coincided with a worsening in liver function test results.
Twenty-three patients (15.2%) recognized having taken
products containing glucosamine or chondroitin sulfate
previously or at the time of the questionnaire. Review
of the clinical records and liver function tests identified
2 patients presenting an elevation in aminotransferase
values temporarily associated with glucosamine treatment; one of the cases simultaneously presented a skin
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INTRODUCTION
Glucosamine and chondroitin sulfate are precursor molecules involved in the synthesis of glycosaminoglycans
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which make up the connective tissue. Their integrity is
important to maintain the strength and elasticity of articular cartilage which confers resistance to mechanical
stress[1]. In addition to its role as a substrate in the synthesis of cartilage and connective tissue, anti-inflammatory properties through the inhibition of the synthesis
of nitric oxide have been attributed to glucosamine[2]. In
relation to these functions, glucosamine and chondroitin
sulfate have been used in the treatment of articular hyaline cartilage degeneration with the aim of stimulating
the production of cartilaginous matrix[3].
Adverse effects from the exogenous administration of
glucosamine and/or chondroitin sulfate are observed in
less than 5% of the patients, with the most frequent being: gastrointestinal disturbances (discomfort/epigastric
pain, pyrosis, diarrhea, nausea, and dyspepsia), somnolence, cutaneous reactions and headache. Two patients
receiving glucosamine who were attended in our unit
presented an unexplained elevation in transaminase values
with no associated symptoms which reverted on discontinuation of the medication and was interpreted as a possible toxic hepatitis by this drug. We therefore decided to
prospectively investigate the frequency of use of glucosamine and the incidence of elevations in aminotransferase
which might be related to this drug. We studied patients
with chronic liver disease since we considered that these
patients may have limitations for the use of non steroidal
anti-inflammatory drugs due to the risk of gastrointestinal bleeding or renal failure and may, thus, be a group in
which the use of glucosamine or chondroitin sulfate is
frequent.

Ten were receiving the drug at the time of the interview. In
21 out of the 23 patients it could not be established whether
the liver had sustained drug-induced damage since no elevation in aminotransferase above the usual values was observed in association with the administration of glucosamine
or chondroitin sulfate. A relationship between an elevation
in transaminases and product consumption was detected
in 2 cases, both of which had taken glucosamine. The first
was a 71-year-old woman with chronic hepatitis C who had
taken glucosamine sulfate during one year and presented an
elevation in aminotransferases of 5 to 7-fold greater than the
normal values during this treatment. The clinical records did
not mention the use of other drugs. Viral infection due to
hepatitis A, hepatitis B, and cytomegalovirus was excluded
by serological tests. Serum transaminases returned to the
usual values after treatment discontinuation. The second
case was a 77-year-old woman with chronic hepatitis C who
had taken glucosamine for 3 mo in 1977 and had presented
an allergic cutaneous reaction attributed to the drug. She
had not been treated with any other drug. At that time the
transaminase values rose 4-fold above normal. In the followup liver tests taken in June 2011, a minimum elevation of
alanine aminotransferase similar to previous analyses was
observed. Neither of these two cases presented hyperbilirubinemia or changes in the biochemical indices of cholestasis
and did not present either symptoms or decompensation
of their liver disease. The details of the analyses performed
during the episode compared with previous and posterior
registries of each case are shown in Table 1.

DISCUSSION
To our knowledge this is the first report on the consumption of products containing glucosamine and/or
chondroitin sulfate in patients with chronic liver disease.
The frequent intake observed in the population studied
is substantial (23 out of 150 patients, that is 15%), with
2 cases of possible toxicity among 23 patients who acknowledged current or past intake. This represents hepatic toxicity of almost 9% in patients with chronic liver
disease reporting consumption of these drugs. The two
cases with liver damage coinciding with the treatment
had chronic hepatitis C.
Review of the literature has shown several cases of
alleged hepatotoxicity by glucosamine and chondroitin
sulfate (Table 2). In 2007 one case of hepatitis with elevations in alanine aminotransferase and total bilirubin
of 6- and 10-fold, respectively above normal values was
reported in a patient who had taken glucosamine at the
therapeutic doses for 4 wk prior to presenting jaundice
and pruritus[4]. Other etiologies were ruled out with a
complete study of the patient, and liver biopsy showed
findings compatible with drug-induced hepatitis. Another report identified 3 cases of probable hepatotoxicity.
The first was a patient with severe cholestatic hepatitis
who developed fulminant liver failure resulting in death
after having taken glucosamine for 4 wk. The second
case was a woman who had consumed a glucosamine/

CASE REPORT
From May 2011 to July 2011, 151 consecutive patients
attended in an outpatient clinic for liver diseases by one
of the authors were evaluated. All were asked about previous or current intake of drug products composed of
glucosamine or chondroitin sulfate using a questionnaire
including the name of all the commercial products containing these compounds on sale in Spain as well as those
which can be obtained by Internet. None of the patients
refused to answer the questionnaire. Patients who replied
affirmatively with respect to the use of these products
were asked about the date of treatment initiation and the
duration of drug use. The clinical charts were thereafter
reviewed to determine if there were hepatic biochemical
alterations coinciding with the use of the drug.
During the period mentioned, 151 patients, ranging
from 19 to 85 years of age (mean 59.2 years), were interviewed; 56.9% being women. The liver diseases were
chronic hepatitis/hepatic cirrhosis due to hepatitis C virus
(38.2%), autoimmune hepatitis (12%), chronic hepatitis/cirrhosis by hepatitis B virus (7.1%), alcoholic cirrhosis (4.9%)
and Wilson disease and primary biliary cirrhosis (3.5%).
Twenty-three patients (15.2% of the total) acknowledged
having consumed products containing glucosamine (6 patients), chondroitin sulfate (16 patients) or both (1 patient).
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normal. All the potential causes of liver diseased were
discarded and transaminase values normalized on withdrawal of glucosamine. The treatment was prescribed to
improve initial symptoms of osteoarthrosis.
Taking our cases and those reported in the literature
into account several characteristics may be pointed out.
Firstly, all the cases had consumed compounds with
glucosamine or chondroitin sulfate at the recommended
therapeutic doses with no warning on the possible influence of doses within the range of the risk of hepatotoxicity. Neither was any other possible cause of liver damage identified. Suspicion of a toxic etiology in our cases
was based on the infrequency of episodes of important
elevations in transaminase values in chronic hepatitis C
with no concomitant cause as well as regression on drug
discontinuation. Jaundice was the most frequent initial
symptom of hepatic compromise in the published cases
but some cases presented asymptomatic alterations in
liver biochemistries, one being severe hepatic failure and
another developed chronic liver disease.
The mechanisms involved in the drug-induced hepatotoxicity are not clear. It is of note that the raw material used
in compounds containing glucosamine are obtained from
biopolymers of shells from marine invertebrates (shrimps,
crabs, lobsters) and chondroitin sulfate is taken from cow
trachea cartilage and shark cartilage in Japan[7]. One of our
cases and two of those reported in the literature simultaneously presented hypersensitivity reactions and thus, hypersensitivity may have been the contributory mechanism, at
least in one of the cases. Responsibility of additives contained in the glucosamine preparations used for our patients
seems unlikely, because neither aspartame, sorbitol, citric
acid or polietilenglicol have been related to liver injury.
Glucosamine is a precursor to glycosaminoglycan,
which is believed to play a role in the growth of cartilage
and its repair. Chondroitin is part of a large proteoglycan molecule that gives cartilage flexibility and is thought
to inhibit enzymes that break down cartilage. Glucosamine is used in the treatment of osteoarthritis, a disease
resulting from the articular hyaline cartilage degeneration which leads to the loss of cartilage. Osteoarthritis is
very prevalent in general population, particularly in elder
subjects. It causes significant morbidity due to pain and
functional disability of joints, and increased health care
costs as well[8]. The reason for the use of glucosamine or
chondroitin sulfate in these patients lies in the belief that
osteoarthritis is associated with a deficiency in key natural substances and these products provide a substrate for
the synthesis of cartilaginous matrix. In addition, they
provide protection against enzymes which degrade the
cartilage[7]. Some randomized placebo-controlled trials
using glucosamine showed a decrease of the symptoms
of osteoarthritis in the group receiving glucosamine in
comparison with the control group, but this not found
in others[8-11]. No side effects related to the liver were
observed in these trials. In the 2005 Cochrane review it
was reported that in studies older and of lesser quality
the effect of placebo was greater, while pain relief was

Table 1 Results of the liver function tests in cases of hypertransaminasemia related to glucosamine consumption
1-yr prior
During
1-yr
to consumption consumption after consumption
AST (UI/L) (normal < 40)
Case 1
25
Case 2
36
ALT (UI/L) (normal < 40)
Case 1
33
Case 2
53
GGT (UI/L) (normal < 40)
Case 1
32
Case 2
18
AP (U/L) (normal < 290)
Case 1
240
Case 2
144
Total bilirubin (mg/dL) (normal < 1.2)
Case 1
0.3
Case 2
0.8

182
161

71
36

282
162

85
37

150
31
229
183

77
15
219
213

0.8
0.9

0.4
0.9

The results of the two cases are compared with analyses performed 1-yr
prior to and after the episode. AST: Aspartate aminotransferase; ALT:
Alanine aminotransferase; GGT: Gamma Glutamyl transpeptidase; AP:
Alkaline phosphatase.

chondroitin compound and presented anorexia, jaundice
and cutaneous rash with persistence of biochemical
alterations 6 mo after the onset of the symptoms. During the follow up the patient developed signs of hepatic
dysfunction, and liver biopsy showed chronic portal
hepatitis. The third case was a patient presenting an asymptomatic elevation in transaminases after having consumed a compound containing glucosamine for 6 mo.
Complete recovery was achieved on discontinuation of
the drug[5]. Two cases of probable hepatotoxicity were
described in 2010 in relation to the consumption of a
dietetic supplement (move free advanced) which contained glucosamine and chondroitin sulfate. The first of
these cases presented diarrhea with an elevation in aminotransferases and alkaline phosphatase and the second
showed a slight increase in aminotransferases with no
specific symptoms. Neither case presented jaundice nor
features of hepatic failure and the two patients improved
7 and 12 wk after withdrawal of the product[6].
The two cases attended by one of us (AP) were
patients with no previous liver disease in whom a relationship was observed between the consumption of glucosamine and alterations in liver function tests. One was
a 28-year-old woman who presented features of acute
hepatitis with jaundice and pruritus at one month of
starting treatment with glucosamine because of rough
discomfort in both knees after minor trauma. Blood
tests improved slightly on discontinuation of treatment
with glucosamine with the subsequent disappearance of
the symptoms. Viral, alcoholic, metabolic and autoimmune etiologies of the disease were ruled out. A liver
biopsy performed one year later due to the persistence
of biochemical alterations showed signs of chronic hepatitis. The other patient was a 56 year-old woman who
had persistent transaminase values 3-fold greater than
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Table 2 Summary of the cases reported in the literature on hepatotoxicity by glucosamine and/or chondroitin sulfate
Ref.

Age (yr)
Sex (F/M)

Drug
consumed

Ossendza et al[4]
Smith et al[5]

52/M
64/M

Linnebur et al[6]

57/F
55/F
71/F

71/F

Glucosamine
Glucosamine/
chondroitin sulfate
Glucosamine
Glucosamine
Glucosamine/
chondroitin sulfate
Glucosamine/
chondroitin sulfate
Glucosamine

77/F

Glucosamine

85/F
Authors’ cases

Length of Latency Jaundice Peak in AST/
consumption
ALT (IU/L)

Hypersensitivity

Hepatic
failure

Follow-up

3 wk
4 wk

4 wk
5 wk

Yes
Yes

263/63
Pruritus, eosinophilia
-/1461
-

No
Yes

Complete recovery
Death

4 wk
6 mo
7 wk

5 wk
8 mo
3 wk

Yes
No
No

Pruriginous rash
-

No
No
No

Chronic hepatitis
Complete recovery
Complete recovery

3 wk

3 wk

No

-/1130
-/175
600-700/
00-500
54/37

-

No

Complete recovery

1 yr

NA

No

182/282

-

No

3 mo

NA

No

161/162

Pruriginous rash

No

Liver tests return
to pretreatment
(basal) values
Liver tests return
to (basa) values

M: Male; F: Female; AST/ALT: Aspartate aminotransferase/ alanine aminotransferase; NA: Not available.

similar in patients receiving glucosamine or placebo in
studies of better quality[12]. In Europe the different compounds containing glucosamine or chondroitin alone
or in combination require a medical prescription, but in
North America they may be purchased as a supplement
without prescription, thus adding an extra risk of potential adverse effects because the drugs are taken without
any medical judgment or are poorly purified.
Mild forms of hepatotoxicity may remain undiagnosed because of the absence of clinical expression
with laboratory analyses not being performed in patients
complaining of joint pain before and during treatment
with glucosamine or chondroitin sulfate. Our observations suggest that these products should be suspected as
a possible cause for the analytical changes in patients receiving treatment with these drugs who show an alteration in transaminase values. In these cases, drug discontinuation seems justified taking into account their low or
questionable therapeutic efficacy and the possibility of
developing more severe liver damage with continued use.

5

6

7
8
9

10
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Green tea extract: A potential cause of acute liver failure
Shreena S Patel, Stacey Beer, Debra L Kearney, Garrett Phillips, Beth A Carter
is emerging and has been linked to its concentration in
multiple herbal supplements. Interestingly, the suspected harmful compounds are those previously proposed
to be advantageous for weight-loss, cancer remedy,
and anti-inflammatory purposes. Yet, we emphasize
the need to be aware of not just green tea extract, but
the importance of monitoring patient use of all dietary
supplements and herbal products.
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Core tip: Green tea extract is one of the most common
herbal supplements ingested worldwide and is manufactured into more than 100 different over-the-counter
products. Although traditionally considered safe, it has
been linked to hepatotoxicity and led to acute impending liver failure in our adolescent patient. Eliminating
multiple etiologies and with tissue evidence, a weightloss supplement containing green tea extract was likely
to blame. Recovery was over a two-month course. The
lack of regulation and provider guidance in the use
of this product and dietary supplements in general is
significant. We highlight the importance of monitoring
patient use of dietary supplements.

Abstract
The use of herbal products has increased significantly
in recent years. Because these products are not subject
to regulation by the Food and Drug Administration and
are often used without supervision by a healthcare provider, the indication for and consumption of these supplements is quite variable. Moreover, their use is generally regarded as safe and natural by the lay-public.
Unfortunately, there has been an increase in the number of reported adverse events occurring with the use
of herbal products. We present a case of acute impending liver failure in an adolescent male using a weightloss product containing green tea extract. Our case
adds to the growing concern surrounding the ingestion
of green tea extract and serves to heighten healthcare
provider awareness of a potential green tea extract
hepatotoxicity. Despite the generally touted benefits of
green tea as a whole, clinical concern regarding its use
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Original sources: Patel SS, Beer S, Kearney DL, Phillips G,
Carter BA. Green tea extract: A potential cause of acute liver
failure. World J Gastroenterol 2013; 19(31): 5174-5177 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
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INTRODUCTION
In the United States, herbal products are classified as
dietary supplements, and their use has been increasing
over recent decades. In fact, the use of herbal medicine
increased from 2.5% in the general population in 1990 to
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Table 1 Laboratory studies
Days post-hospitalization
Aspartate aminotransferase (U/L)
Alanine aminotransferase (U/L)
Alkaline phosphatase (U/L)
Gamma glutamyl transferase (U/L)
Conjugated bilirubin (mg/dL)
Unconjugated bilirubin (mg/dL)
Albumin (g/dL)
Protime (s)
International normalised ratio
Factor 7

Admission
day 1

Hospitalized
day 15

Discharge
day 24

Follow-up
day 45

Follow-up
day 94

Follow-up
day 185

2106
2984
186
78
12.9
1.9
4.0
15.9
1.3
-

958
1169
86
65
14.7
2.0
2.5
18.2
1.5
42%

525
665
137
104
10.3
2.1
3.2
14.9
1.2
-

59
165
148
49
0.0
0.8
3.9
1.0
102%

33
44
120
41
0.0
0.2
4.1
1.0
-

35
31
94
28
0.0
0.2
4.1
1.0
-

12.1% in 1997, with $5.1 billion spent as out of pocket
expenditures for herbal therapies in 1997[1]. Moreover, according to the 2007 National Health Interview Survey,
17.9% of adults reported use of an herbal supplement
in the previous year[2]. Yet, as dietary supplements, these
products are not subject to the same regulation as drugs
approved by the Food and Drug Administration (FDA).
Instead, in accordance with the Dietary Supplement Health
and Education Act of 1994, dietary supplements do not
need approval of their safety or efficacy by the FDA[3].
Green tea has been consumed worldwide for many
years and is a popular herbal ingredient that has been
manufactured into more than 100 over-the-counter
supplements[4]. Green tea’s most touted benefits are its
antioxidant and weight-loss or thermogenic properties.
Nonetheless, there has been increasing concern regarding
the potential hepatotoxicity with the use of green tea extract[5-7]. Here, we present a case of acute impending liver
failure in an adolescent male occurring with the use of a
weight-loss product containing green tea extract.

chest and upper extremities. Mental status was intact.
Abdominal exam was insignificant, with the liver difficult
to appreciate given that the patient was still overweight
at the time of exam. Initial labs included: aspartate aminotransferase (AST) 2106 U/L (normal range 15-40
U/L), alanine aminotransferase (ALT) 2984 U/L (normal
range 10-45 U/L), alkaline phosphatase 186 U/L (normal range 116-483 U/L), gamma glutamyl transferase
(GGT) 78 U/L (normal range 12-33 U/L), conjugated
bilirubin (CB) 12.9 mg/dL (normal range < 0.3 mg/dL),
unconjugated bilirubin (UB) 1.9 mg/dL (normal range
< 0.1 mg/dL), albumin 4 g/dL (normal range 3.7-5.5
g/dL), partial thromboplastin time 33.9 s (normal range
25.4-34.9 s), protime 15.9 s (normal range 11.2-15.4 s),
international normalised ratio (INR) 1.3 (normal range
0.8-1.2), and glucose 99 (Table 1). Thus, he was admitted
for work-up of acute liver injury and possible impending
liver failure. During his hospitalization his peak INR and
CB were 1.5 and 17.5 mg/dL, respectively. His lowest
albumin and factor 7 level was 2.5 g/dL and 39% (normal range 58%-150%), respectively, indicating a decline
in liver synthetic function and impending liver failure.
Radiological exam was done on admission and consisted
of an abdominal ultrasound with Doppler, read as mild
hepatomegaly with normal right upper quadrant Doppler
evaluation.
Extensive lab work was ordered to determine the etiology of his impending liver failure. Serological markers
of autoimmune hepatitis (filamentous actin and Liv/Kid
antibodies), infectious hepatitis A, B and C (serologies
for infectious hepatitis E were not performed given insignificant incidence in the United States), Wilson’s disease
(ceruloplasmin), and alpha-1-antitrypsin deficiency were
negative. In addition, cytomegalovirus and Epstein-Barr
virus immunoglobulin M/immunoglobulin G and adenovirus polymerase chain reaction were negative.
Given lab work as stated, the patient had an ultrasound-guided liver biopsy completed on hospital day 5
(Figure 1). Liver histology was notable for diffuse portal
and lobular mixed inflammatory cell infiltrates with acute
and chronic inflammation that included scattered eosinophils and interface hepatitis. There was hepatocyte unrest
and ballooning degeneration with multifocal individual
hepatocyte necrosis and cholestasis. Injury was most

CASE REPORT
Our patient is a 16 year-old Hispanic male, who presented to our emergency room with new onset jaundice.
The patient noticed yellowing of his skin and darkening
of his urine six to seven days prior to admission. He denied abdominal pain, changes in his stool, fever, changes
in mental status, alcohol consumption, sick contacts or
recent travel. He is currently a high school student.
He does have a history of obesity and was taking
several dietary supplements as part of an unsupervised
weight-loss plan. Specifically, he was taking Applied Nutrition® Green Tea Fat Burner beginning 60 d prior to
admission and took 2 pills daily (or 400 mg epigallocatechin-3-gallate, EGCG, daily). He started whey protein
30 d prior to admission and mixed 1 scoop in 16.9 oz of
water three times per week. In addition, he used GNC
Mega Men® Sport, taken 2 pills three times per week,
beginning 30 d prior to admission. And lastly, he was
taking Nopal® (Cactus), 1 pill daily, beginning 60 d prior
to admission. Over this time period, he lost 56 pounds.
On physical exam, the patient was jaundiced, most
evident in the face and sclera, but also present on the
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A

Figure 1 Pathological liver tissue. A: Diffuse portal and lobular
inflammatory cell infiltrates (long
arrows) [hematoxylin and eosin
(HE), × 20]; B: Hepatocytes are
reactive with prominent ballooning degeneration (short arrows)
and individual cell necrosis (long
arrows) (HE, × 200).

B

prominent in zone 1, but pan-lobular as depicted in Figure 1. He was observed in the hospital until his liver panel
began to improve on hospital day twenty-four. Treatment
during this admission included initiation of oral vitamin
K 5 mg daily on hospital day 2 and ursodiol on hospital day 3. He also received intravenous fluids with a 5%
dextrose content, initiated one week after admission and
discontinued one week prior to discharge. He was seen
again in our clinic at three weeks, ten weeks, and twentythree weeks after discharge at which time labs (AST, ALT,
alkaline phosphatase, GGT, CB, UB, INR and albumin)
were repeated. All values continued to improve, along
with normalization of both albumin and factor 7 levels,
indicating resolution and recovery of his liver function
(Table 1).
As several causes of acute liver injury were ruled out,
and given his liver histology consistent with previously
published reports of toxicity associated with green tea
extract, his liver injury can most likely be attributed
to his ingestion of this commercially available herbal
supplement.

ment labels, was concerning for contribution of both
Vitamin A and chromium (both contained in the GNC
Mega Men® Sport) in development of the liver injury and
failure. However, current evidence suggests that Vitamin
A toxicity occurs with ingestion of greater than 40000
IU daily or about 12000 micrograms daily[11]. Our patient
was taking 5000 IU three times per week, or only 15000
IU per week. In addition, there is no established upper
limit of intake of chromium set forth by the Institute
of Medicine as there have been few adverse side effects
reported[12]. Although likely multi-factorial in nature, current evidence suggests that our patient’s liver outcome is
most likely secondary to the green tea extract-containing
supplement.
Green tea is made from steaming of the tea plant,
Camellia sinensis. Polyphenols, including catechins and
flavanols make up 30%-40% of the extractable solid of
dried green tea leaves. The main catechins consist of
epicatechin, epicatechin-3-gallate, epigallocatechin, and
EGCG. It is proposed that these compounds or extracts
give green tea its anticarcinogenic, antioxidant, probiotic,
and thermogenic properties[13].
Despite studies that show the benefits of green tea,
there have been several recent reports that demonstrate
hepatotoxicity following the consumption of concentrated green tea extract. Much interest in green tea hepatotoxicity came after the discontinuation of Exolise, a
weight-loss product containing a hydroalcoholic extract
of green tea, in France and Spain following the report
of acute liver injury with the use of this product. The
United States Pharmacopeia subsequently reviewed the
safety information for green tea products. They found
34 reports of liver damage, ranging from acute hepatitis
to fulminant liver failure requiring transplant, following
the use of multiple green tea extract preparations[5]. As a
result, the United States Pharmacopeia have suggested,
but not mandated, a warning, stating symptoms of liver
injury be placed on any green tea extract monograph produced[5]. The green tea product ingested by our patient
was without such a warning of potential hepatotoxicity.
In reports of green tea extract-associated hepatotoxicity reviewed between 1999 and 2008, histological exam
of the livers showed pathology characteristic of inflammatory infiltrates, cholestasis, steatosis, and necrosis[6].
The hepatotoxicity that follows may be attributed to

DISCUSSION
As with our patient, many patients using herbal supplements use a combination of products. Again the use is
commonly unsupervised and a deviation from the products’ user instructions. We are associating our patient’s impending liver failure to his ingestion of green
tea extract given the history taken, histological findings,
and after literature review of all the products and ingredients ingested. A search of the United States National
Library of Medicine Dietary Supplements Labels Database and United States National Library of Medicine
Clinical and Research Information on Drug Induced
Liver Injury for GNC Mega Men® Sport, Nopal® (Cactus),
and Whey Protein returned no warnings[8,9]. A PubMed
review was significant for a case of acute cholestatic liver
injury following ingestion of Whey protein and Creatine
supplements. Yet, there have been no other reports that
demonstrate this relationship, and instead there have
been studies that suggest the hepatoprotective effect of
Whey protein in acute and chronic hepatitis[10]. Further
investigation of the individual ingredients within the
supplements taken, as listed on their respective supple-
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those same compounds within green tea extract that have
previously been described as beneficial, and in particular
to the catechins, of which EGCG is the most abundant
and may be the most potent. The major cytotoxic mechanisms include destruction of mitochondrial membranes
and the induction of reactive oxygen species formation[14]. Liver injury typically occurs within three months
of ingestion[4].
Thus, although green tea has traditionally been considered safe, emerging reports linking liver injury, and in
some cases liver failure, with the use of green tea extract
should not be ignored. Several issues remain unresolved,
including determination of the preparation types and
amounts that can be considered safe versus harmful. This
is a difficult task to achieve given the lack of FDA regulation of herbal products and other dietary supplements.
There are many supplements that contain various formulations (hydroalcoholic vs aqueous vs powder, etc.) and
concentrations of green tea extract in combination with
other potentially harmful ingredients. Moreover, there is
often inconsistent information regarding the complete
list of ingredients contained within dietary supplements.
Yet, investigations regarding safety and efficacy of these
products are lacking. Resources including the United
States National Library of Medicine and The Drug Induced Liver Injury Network account for these adverse
events and have been established to help us better understand supplement-related hepatotoxicity[4,7]. Yet, until
appropriate standards are established, it is imperative that
physicians monitor the use of green tea extract, recognize
that it may be contained in a variety of products, and be
cognizant of its hepatotoxic potential.
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DIGESTIVE SYSTEM DISEASES

Intrahepatic endometriosis as differential diagnosis: Case
report and literature review
Georg Fluegen, Frank Jankowiak, Luisa Zacarias Foehrding, Feride Kroepil, Wolfram T Knoefel, Stefan A Topp
intrahepatic endometriosis presented with cyclical pain
in the upper right abdominal quadrant accompanying
menstruation. This lack of a “typical” clinic makes it
challenging to diagnose extragonadal endometriosis
without histopathology. A previous history of endometriosis was described in only twelve cases, thus the
diagnosis of this condition should not be limited to
patients with a known history of endometriosis. Six of
18 patients were postmenopausal, demonstrating this
condition is not limited to women of reproductive age.
A preoperative diagnosis was only reached in seven
of the previously described cases, highlighting the
importance of preoperative biopsies. Yet due to the
potential adverse effects, a transhepatic biopsy must
be discussed individually. Although rare, intrahepatic
endometriosis should always be considered as a differential diagnosis in women with recurrent hepatic
cysts, regardless of age or previous medical history. In
such cases, histology is essential and a pericystectomy
should be performed as standard of care.
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Abstract

Key words: Intrahepatic endometriosis; Atypical endometriosis; Extrapelvic endometriosis; Hepatic cysts

Intrahepatic endometriosis is one of the rarest forms
of atypical endometriosis; only eighteen cases have
been reported in the English literature. We describe
the case of a 32-year-old woman, who presented with
persistent, non-cyclical upper right quadrant abdominal
pain, a central liver cyst, and no history of endometriosis. Three years previous, she was diagnosed with
an intrahepatic cyst. The lesion progressed and two
laparoscopic deroofing-operations were performed, yet
the diagnosis of intrahepatic endometriosis was never
reached. She presented in our clinic with further progress of the cyst as well as obstruction of the intrahepatic biliary system. The magnetic resonance imaging
showed a 9.5 cm × 12 cm, lobulated intrahepatic cyst.
We performed an ultrasonic pericystectomy. Immunostaining confirmed intrahepatic endometriosis. Only
one of the previously described eighteen patients with
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Core tip: We describe the case of a 32-year-old woman
who presented with non-cyclical upper right quadrant
abdominal pain and a central liver cyst. Upon ultrasonic
pericystectomy, the patient was diagnosed with intrahepatic endometriosis. The lack of “typical” clinical symptoms makes it challenging to diagnose extragonadal
endometriosis without histopathology. Only eighteen
cases of intrahepatic endometriosis have been reported
in the literature, with only one reporting cyclical pain.
Six of the eighteen patients were postmenopausal, and
in twelve cases a previous history of endometriosis was
described. Intrahepatic endometriosis should always be
considered as a differential diagnosis in women of any
age.

1105

February 8, 2014|First Edition|

Fluegen G et al . Intrahepatic endometriosis as DD of cysts
Original sources: Fluegen G, Jankowiak F, Zacarias Foehrding
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as differential diagnosis: Case report and literature review. World
J Gastroenterol 2013; 19(29): 4818-4822 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i29/4818.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i29.4818

A

INTRODUCTION
Endometriosis, a common clinical condition most commonly noted in the pelvis, is found in approximately
6%-10% of women of reproductive age[1] and approximately 2.5% of postmenopausal women[2]. Atypical endometriosis, when the condition is found in extrapelvic
regions[3], is rare. Endometrial tissue deposits have been
described in almost all organs of the human body, and
even very rarely in males[4]. Intrahepatic endometriosis
is one of the rarest forms of atypical endometriosis.
Since the first description of intrahepatic endometriosis in 1986[5], only 18 cases have been reported in the
English literature[5-20]. We describe the case of a 32-yearold woman, who presented with persistent upper right
quadrant abdominal pain and a central liver cyst. We
discuss the occurrence of intrahepatic endometriosis in
review of the previously published eighteen cases and
summarize the proposed pathogenesis of this rare condition.

B

C

CASE REPORT
A 32-year-old woman, nulligravida, nullipara, consulted
our hospital with constant right upper quadrant abdominal tenderness. She had no history of endometriosis.
Three years previous, she was diagnosed with an intrahepatic cyst in segment Ⅳ. The lesion was closely monitored and upon progression two laparoscopic deroofingoperations, one in combination with a cholecystectomy,
were performed. Due to further progression of the
cyst with obstruction of the intrahepatic biliary system
and resulting jaundice, multiple endoscopic retrograde
cholangio pancreaticography were performed and on
three occasions transhepatic drains were applied. As the
patient presented at our clinic, the preoperative magnetic
resonance imaging showed a 9.5 cm × 12 cm, lobulated
cyst in segments Ⅳ, Ⅴ and Ⅷ (Figure 1). The serology for echinococcal disease and the tumor markers
(carcinoembryonic antigen, carbohydrate antigen 19-9,
α-fetoprotein) were normal, as was the routine lab work.
We performed an ultrasonic pericystectomy and were
able to remove the cyst with minimal damage to the surrounding liver tissue. We did not detect any other abnormalities during the operation. The patient was discharged
on the eleventh postoperative day.
Histopathology analysis revealed a lobulated cyst,
filled with old blood and detritus. While the surrounding liver tissue was normal, immunostaining of the cyst
showed strong coloring for estrogen and progesterone
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Figure 1 Radiographic images of the central liver cyst. Magnetic resonance
imaging (MRI) demonstrated a well-defined lobulated cystic lesion without
enhancement after administration of liver-specific contrast material (gadoxetic
acid) in the arterial, venous or delayed phase. A: MRI, T2, coronary reconstruction; B: MRI, T1, transversal; C: Contrast-enhanced computed tomography
scan, transversal.

receptor as well as CK7, which proved the epithelial
origin of the cyst. Since no atypical cells were detected,
the diagnosis of a benign intrahepatic endometriosis was
confirmed (Figure 2).

DISCUSSION
Only 18 cases of this rare form of endometriosis are
reported in the English literature (Table 1). Further, only
one (5.5%) of these patients presented with cyclical pain
in the upper right abdominal quadrant accompanying
menstruation. In all other cases, patients presented with
tenderness or pain, even jaundice, but no obvious connection to the menstrual cycle. This lack of a “typical”
clinic makes it difficult to diagnose extragonadal endo-
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A

B

C

D

Figure 2 Immunohistochemistry of the cyst. A: Cyst and normal liver tissue in HE staining, × 100; B: Immunohistochemistry for CK7, an epithelial marker, × 100.
The intrahepatic vessels (arrows, endothelium) and the cystic wall (arrowheads) are indicated; C and D: Estrogen receptor and progesterone receptor staining of the
cystic wall (respectively), × 100. Arrows indicate positive cells.

metriosis without histopathology. Twelve cases (67%)
reported a previous history of endometriosis, mostly in
a typical pelvic location, while 6 patients (33%) had no
history of endometriosis at all. Thus the diagnosis of this
condition should not be limited to patients with a known
history of endometriosis. Also, 6 of 18 patients (33%)
were postmenopausal, thus showing this condition is not
limited to women of reproductive age. Due to the difficulty of diagnosing this condition by preoperative radiography[6], only seven (39%) of the previously described
eighteen cases were diagnosed preoperatively. In these
cases, a transhepatic biopsy was obtained and the diagnosis verified histologically. Although our patient underwent
several invasive procedures previous to the operation at
our hospital, unfortunately no histological sample was
obtained. This prolonged the suffering of the patient and
highlights the importance of both histological and microbiological samples in any recurrent cystic formation.
The cause of endometriosis, first described by Rokitansky in 1860 in the pelvis, is still largely uncertain. Two
major theories involve either the implantation of endometrial cells (implantation theory)[21] or the metaplasia of
the peritoneal epithelium (coelomic metaplasia theory)[22]
in the region of occurrence. Each theory, individually,
fails to explain all cases of endometriosis. The frequent
occurrence of retrograde menstruation is a strong argument for the implantation theory[23]. Yet how these endometrial cells may reach atypical locations such as the
brain, the heart[24,25] or, as in our case, the parenchyma of
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the liver, is hard to explain with this theory. The transport
of endometrial cells via blood and lymph vessels, similar
to the metastasis of cancerous cells, may be a possible explanation for these atypical locations[9,21,26]. Keichel et al[26]
found endometriosis-like cells in lymphatic vessels as well
as endometriosis in locoregional lymph nodes in patients
with deep infiltrating endometriosis.
The metaplasia of (peritoneal) epithelium due to
chronic inflammation or an unknown signaling cascade[22]
may be better suited to explain the occurrence of endometriosis in obscure locations, such as in the heart or
even the male. Yet the observation that atypical endometriosis usually occurs in only one location in each individual is hard to resolve. If, as postulated by this theory,
some signaling cascade prompts coelomic cells to develop
into endometrial tissue, why does this usually happen in
only one atypical location in a prone individual? Also, the
high number of extragonadal, pelvic cases of endometriosis seems to favor a model in which proximity to the
uterus may play an important role.
In conclusion, intrahepatic endometriosis is a rare
condition in women. Due to the difficulties of radiographic diagnosis and the “atypical” clinic (no cyclical
pain and lack of dysmenorrhea), the diagnosis may only
be reached preoperatively by transhepatic biopsy[6]. Due
to the potential adverse effects (risk of bleeding, possible dissemination of cells, biliary leakage) this procedure should be discussed individually. The operation of
problematic cysts is a proven cure of the tenderness and
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Table 1 Case reports of intrahepatic endometriosis
Ref.
Finkel et al[5]
Grabb et al[10]
Rovati et al[17]
Cravello et al[8]
Verbeke et al[19]
Verbeke et al[19]
Chung et al[7]
Weinfeld et al[20]
Inal et al[12]
N´Senda et al[15]
Huang et al[11]
Jeanes et al[13]
Khan et al[14]
Khan et al[14]
Tuech et al[18]
Reid et al[16]
Goldsmith et al[9]
Asran et al[6]
Fluegen et al, this study

Age (yr)

Meno pause

Cyclical pain

History of endo metriosis

Pre-operation diagnosis

Previous operations

21
21
37
34
62
34
40
60
25
54
56
31
31
59
42
46
48
61
32

No
No
No
No
Yes
No
No
Yes
No
Yes
Yes
No
No
Yes
No
No
No
Yes
No

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
Yes
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No

No
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
Yes
No

Yes
Yes
No
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

pain mostly reported with this condition[27]. A selective
operation should be considered top priority, even if a
malignant progression is very rare[28]. Lifelong hormone
therapy may also reduce the symptoms, as described in
the case of Inal et al[12], but carries the risk of side effects and long-term dependence on medication. Rare
conditions like intrahepatic endometriosis should always
be considered as a differential diagnosis in women with
recurrent hepatic cysts after surgical deroofing, regardless of age or previous medical history. In such cases,
histology is essential and a pericystectomy should be
performed.
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Hepatic adenoma mimicking a metastatic lesion on
computed tomography-positron emission tomography scan
Darryl Lim, Ser Yee Lee, Kiat Hon Lim, Chung Yip Chan
case of a 44-year-old Chinese female patient with a history of cervical adenocarcinoma, referred for a hepatic
lesion noted on a surveillance computed tomography
(CT) scan. A subsequent CT-PET performed showed a
hypermetabolic lesion (standardized uptake value 7.9)
in segment Ⅳb of the liver. After discussion at a multidisciplinary hepato-pancreato-biliary conference, the
consensus was that of a metastatic lesion from her
previous cervical adenocarcinoma, and a resection of
the hepatic lesion was performed. Histology revealed
features consistent with a hepatocyte nuclear factor-1 α
inactivated steatotic hepatocellular adenoma.
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Core tip: This case illustrates a unique example of a
false-positive finding on the computed tomographypositron emission tomography (CT-PET) due to a hepatic adenoma mimicking a metastatic lesion in the
liver. It serves to highlight that not all CT-PET findings
are associated with malignancy. In equivocal cases
where CT-PET findings are discordant with other imaging modalities and/or clinical/biochemical features,
further evaluation with different imaging modalities or
novel PET tracers may be considered. This is especially
pertinent in this day and age, where the PET scan is
widely used in clinical practise to differentiate benign
from malignant lesions, as well as a modality in cancer
surveillance and staging.

Abstract
18

Positron emission tomography (PET) using F-fluoro18
deoxyglucose ( F-FDG) is an imaging modality which
reflects cellular glucose metabolism. Most malignant
18
cells accumulate and trap F-FDG, allowing the visualisation of increased uptake. It is hence widely used to
differentiate malignant from benign lesions. “False positive” findings of hepatic lesions have been described
in certain instances such as hepatic abscesses, but are
rare in cases involving hepatocellular adenomas. To our
knowledge, there have been only 7 reports in the English literature documenting PET-avid hepatocellular adenomas; 6 of the 7 reports were published in the last 3
years with the first report by Patel et al . We report the
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INTRODUCTION
Positron emission tomography (PET) using 18F-fluorodeoxyglucose (18F-FDG) is an imaging modality which
reflects cellular glucose metabolism. In most malignant
cells, the relatively low level of glucose-6-phosphate
leads to accumulation and trapping of 18F-FDG intracellularly, which in turns results in its visualization. As such,
the PET scan is widely used for differentiating benign
from malignant lesions, as well as a modality in cancer
surveillance and staging. With regards to lesions in the
liver, computed tomography (CT)-PET imaging classically shows increased uptake for moderately/poorlydifferentiated hepatocellular carcinoma (HCC) and extra
hepatic metastatic disease[1]. False-positive results have
generally been described in hepatic abscesses, and falsenegative results described in well-differentiated HCC[2].
Hepatocellular adenoma (HCA), also known as hepatic adenoma, is a benign tumor of the liver and the
second most common benign liver neoplasm after focal
nodular hyperplasia[3,4]. It occurs predominantly in women within their reproductive years with a male-to- female
ratio of 1:8-10[5,6]. The estimated incidence is about 1 per
million in women who have never used oral contraceptives (OCP), up to a significantly higher incidence of
30-40/million in long-term OCP users[3,4].
“False positive” findings in PET/CT are rare in
HCA. To our knowledge, there have been only 7 reports
in the English literature documenting PET-avid HCAs;
6 of the 7 reports were published in the last 3 years with
the first report in 1997 by Patel et al [7-13].

Figure 1 Surveillance computed tomography scan showing hypodense
lesion in segment IVb of liver. Cross-sectional image of the hypodense lesion
in segment IVb of the liver (arrow).

Figure 2 Computed tomography-positron emission tomography scan
revealing the positron emission tomography avid lesion in segment Ⅳb
of the liver. Cross-sectional image of the positron emission tomography avid
lesion in segment Ⅳb of the liver (standardized uptake value 7.9) (arrow).

CASE REPORT
A 44-year-old female patient, with a history of International Federation of Gynecology and Obstetrics stage
IB2 cervical adenocarcinoma was referred to our hepatopancreato-biliary (HPB) service for further management
of a hepatic lesion noted on her surveillance CT scan
(Figure 1). Her cervical adenocarcinoma was treated with
a radical hysterectomy 6 mo prior to this presentation.
The hepatic lesion measured 2.3 cm × 1.8 cm and was
located in segment Ⅳb of the liver. A CT-PET was performed to further delineate the nature of the hepatic lesion and exclude extrahepatic metastases; the liver lesion
appeared hypermetabolic with a standardized uptake
value (SUVmax) of 7.9 (Figure 2). This was discussed at a
multi-disciplinary HPB tumor conference and the consensus was that it was a solitary metastasis from the cervical adenocarcinoma without evidence of extrahepatic
disease. In view of the patient’s previous surgery and the
need for a lymphadenectomy, a decision was made for
open surgical resection of the liver lesion with a perihilar
lymphadenectomy.
On presentation, the patient was asymptomatic and
recovered well from her hysterectomy. Clinical examination was largely unremarkable. Laboratory results and tumor biomarkers were within normal ranges [liver function
test, complete blood count, carcinoembryonic antigen,
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α-fetoprotein, carbohydrate antigen (CA) 19-9, CA125].
Her hepatitis B and C virology markers were negative. She
had no family history of liver cancer or OCP usage.
After exploration to exclude any peritoneal metastases, an open resection of this segment IVb hepatic
lesion, cholecystectomy and perihilar lymphadenectomy
was performed. A 3 cm × 2.5 cm segment IVb lesion
was removed with clear margins. The patient recovered
uneventfully.
Histology revealed a well demarcated lesion composed of bland uniform hepatocytes displaying clear
vacuolated macrovesicular fat globules predominantly.
No bile ducts, entrapped portal tracts or ecstatic vessels were identified. No central scar was seen. Reticulin
staining showed normal trabeculae without expanded
thickened areas. Glypican-3 was negative. Overall features were consistent with a hepatocyte nuclear factor-1
α (HNF-1α) steatotic adenoma (Figure 3). All lymph
nodes excised were also negative for malignancy.

DISCUSSION
This case illustrates a unique example of a false-positive
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finding on the CT-PET due to a HCA mimicking a
metastatic lesion in the liver. Hepatic adenomas can be
classified by their molecular phenotypes into four main
groups: HNF-1α inactivation, β-catenin activating, inflammatory and unclassified[14,15]. The presence of the
diffuse steatotic appearance and histological features
in this case was consistent with a HNF-1α inactivated
HCA. Radiological features of HNF-1α inactivated adenomas on Magnetic resonance imaging (MRI) include
a diffuse signal dropout on T1-weighted chemical shift
sequence, isosignal or slight hypersignal on T2-weighted
images and moderate enhancement in the arterial phase,
with no persistent enhancement in the portal venous and
delayed phases. These appearances have been shown to
have a high sensitivity and specificity for the diagnosis
of steatotic adenomas[16,17].
There is an increasing importance in the role of
FDG-PET in the evaluation of liver lesions to distinguish between benign and malignant. Its uses also include the surveillance, staging and monitoring of therapy
for patients with cancer e.g. colorectal cancer. However,
some of the limitations of PET/CT in evaluation of
liver lesions are emerging[18,19]. The overall sensitivity of
FDG PET/CT in detecting HCC is low with a reported
range of 50%-65%, contributed mainly by the poor sensitivity in low-grade HCC[20,21].
The liver can have an unpredictable 18F-FDG uptake [19]. Glucose-6-phosphatase enzyme and glucose
transporter activity have a wide variation in HCC. As a
further confounder, the liver is the major producer of
non-dietary glucose and a major regulator of glucose
homeostasis. This limitation of PET/CT in HCC handicaps the usefulness of PET/CT in the evaluation of
HCA, as one of the major concerns of HCA is its malignant potential and it harboring a foci of HCC within[6].
This case highlights that not all “hot” hepatic lesions
on the PET are associated with malignancy. Benign
examples of high FDG activity in the liver include focal steatosis, hepatic adenomatosis (e.g., inflammatory
subtype) and infectious or inflammatory processes in the
liver (e.g., liver abscess, hepatic tuberculosis). These can
consequently lead to “false-positive” PET results[10,19,22,23].
Due to the limitations of CT/PET as an imaging modality, it is not possible to distinguish a PET-avid HCA
from a liver abscess or a hepatic tuberculoma solely from
its features on CT/PET. Other information is required
to make such a distinction, such as clinical history and
laboratory investigations. For example, patients with liver
abscess may have signs and symptoms of infection such
as fever/chills and pain; liver function test may be mildly
abnormal with leukocytosis and inflammatory makers
such as C-reactive protein and erythrocyte sedimentation
rate may be elevated. Patients with HCA will not have
such signs/symptoms of infection but may have a history of OCP usage and tend to be females in the reproductive age group. There is no evidence in the literature
to suggest that CT/PET alone can distinguish PET-avid
HCA from a liver abscess/tuberculoma.
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Figure 3 Representative histological slide of the hepatic adenoma. Medium power HE of the hepatic adenoma shows trabeculae with normal thickness
composed of hepatocytes with moderate to severe steatotic changes (arrow)
and bland uniform nuclei. No large cell or small cell change is identified. Notably, bile ducts, entrapped portal tracts or ecstatic vessels were absent. There is
a circumscribed border without a thick capsule (HE, × 200).

Comparing our case to existing case reports of PETavid HCAs in the literature, only 3 out of the 7 previous
cases provided a detailed description of the histological
findings[7-13]. Similar to our case, these 3 cases showed
predominantly fatty change[8,9,11]. Of these 3 cases, only
one report further classified the lesion as a HNF-1α hepatic adenoma[8].
Several hypotheses can explain the positive radiotracer uptake in such situations. In infections or inflammation, increased FDG uptake in lesions can be explained
by the presence of inflammatory cells, which result in
enhanced glucose metabolism or increased cell density[24-26]. However, pathological examination of the HCA
in our patient revealed no evidence of inflammation.
Also, none of the reported PET-avid HCAs in the literature included any of the inflammatory HCA subtype.
Radiotracer activity can increase at an early stage of
malignant transformation and present as a “hot” lesion;
activated β-catenin HCA has a higher malignant potential and may harbor small foci of HCC. In both our
patient and the cases in the literature, none of the PETavid HCAs were activated β-catenin mutated.
Focal fatty infiltration of the liver has been reported
to be PET-avid. As a response to fat accumulation, a
subacute inflammatory hepatic reaction with infiltration
of activated Kupffer cells occur, resulting in a higher
SUVmax than adjacent normal liver parenchymal[27,28]. Fat
necrosis has been reported to have increased FDG uptake in benign lesions as well[29]. In the literature, 3 cases
reported prominent fatty change but there was no mention of any inflammatory infiltrate (including our case),
perhaps the fatty change itself was sufficient to evoke a
PET-avid response without significant histological evidence of inflammatory infiltrate.
Lastly, hypervascularity of a HCA can induce an accumulation of glucose by the relative local increased
blood flow to the lesion without a sufficient “washout”.
This hypothesis was suggested for HCA without any
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evidence of inflammation, fatty content or malignant
change[11].
In conclusion, hepatocellular adenomas are a heterogeneous group of liver benign neoplasms that are
characterized by varied genetic and molecular abnormalities, pathology, tumor biology and radiological features.
Positron emission tomography is increasingly utilized
in cancer surveillance and work-up. This case highlights
that “false-positives” can arise in case of benign liver lesions such as HCA. In equivocal cases where CT-PET
findings are discordant with other imaging modalities,
and/or clinical/biochemical features, further evaluation
with different imaging modalities (e.g., contrast enhanced
sonography or MRI with liver-specific contrast) or novel
PET tracers (e.g., 11C-acetate or 18F-fluorocholine PET)
should be considered[1,30-33].
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Late post liver transplant protein losing enteropathy: Rare
complication of incisional hernia
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in the blind loop of an incisional hernia following liver
transplantation. Surgical repair of the incisional hernia
in this case brought about resolution of protein loss.
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INTRODUCTION
Hypoproteinaemia and peripheral oedema are common manifestations of advanced liver disease. In most
patients oedema resolves after transplantation with the
return of synthetic function of the graft to full capacity, the timing of which may vary from days to several
months in extreme cases. Reappearance of oedema in a
transplant patient is a cause for concern and may be the
first indication of graft failure, which could be the result
of recurrent disease or chronic rejection. Chronic graft
failure culminates in synthetic failure and in some cases
ensuing portal hypertension, which may lead to enteropathy. With the long standing portal hypertension, oedema of the gastric or intestinal mucosa leads to impaired
lymphatic circulation and absorption of proteins further
augmenting hypoalbuminaemia[1]. Therefore in those
presenting with low albumin and peripheral oedema
graft failure is considered the first differential diagnosis,
and in this light some of the simple but rare aetiological
conditions may be overlooked.
Apart from advanced liver disease, aetiology of hypoalbuminaemia ranges from malnutrition and poor
protein intake to increased protein loss from body due
to various reasons. The renal and gastrointestinal tracts
are common sites of protein loss. So called “blind loop

Abstract
Development of oedema and hypoproteinaemia in a
liver transplant recipient may be the first signs of graft
dysfunction and should prompt a full assessment. We
report the novel case of a patient who, years after liver
transplantation developed a functional blind loop in
an incisional hernia, which manifested as oedema and
hypoproteinaemia secondary to protein losing enteropathy. After numerous investigations, the diagnosis
was made by flurodeoxyglucose positron emmision
tomography (FDG-PET) imaging. Surgical repair of the
incisional hernia was followed several months later by
resolution of the protein loss, and confirmed at a post
operative FDG-PET scan at one year.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Protein losing enteropathies; Bacterial overgrowth; Hypoproteinaemia; Incarcerated hernia; Liver
transplantation.
Core tip: This report presents a rare case of protein
losing enteropathy as a result of bacterial overgrowth
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syndrome” refers to a segment of bowel that is bypassed in normal gastrointestinal functions, allowing
overgrowth of pathogenic bacteria[2]. The case reported
here illustrates a patient who presented many years after
liver transplant with peripheral oedema and hypoalbuminaemia, the aetiology of which was traced to a “blind
loop” located in an incisional hernia at the site of the
transplant incision.

pearly white spots thought to represent lymphangiectasia. Pathological analysis of duodenal biopsies revealed
normal villous architecture, no intraepithelial lymphocytes but a few distended lymphatic spaces.
It was suggested that she was likely to have a degree
of bacterial overgrowth in loop of hernia but in absence
of watery diarrhoea and vitamin deficiency, the chances
of her symptoms being due to protein losing enteropathy
was deemed unlikely. In the absence of any other definitive aetiology for continued protein loss she was subjected
to a fluorodeoxyglucose computed tomography positron
emission tomography (FDG CT-PET) scan which demonstrated increased uptake in the bowel in the region of
her incisional hernia indicating increased metabolic activity or infection in the blind loop of the hernia (Figure 1).
A month later she underwent uncomplicated repair of
her incisional hernia. Her requirement for albumin infusions decreased over the following 9 mo and at present
she has been 3 mo without an albumin infusion and is
maintaining a steady serum albumin level of 34 g/dL and
total protein of 60 g/dL with no symptoms. A repeat CTPET scan one year post hernia repair has demonstrated
no increased uptake in the bowel around the site of her
previous incisional hernia (Figure 2).

CASE REPORT
A 52-year-old female with hypertension and type Ⅱ
diabetes underwent orthotopic liver transplantation for
hepatitis C cirrhosis. This was followed two weeks later
by early re-transplantation for hepatic artery thrombosis. Over the following ten years, she suffered a number
of episodes of cholangitis and required percutaneous
transhepatic cholangiography and balloon dilatation of a
biliary stricture on two occasions. She also developed an
incisional hernia adjacent to her liver transplant scar five
years after her transplants, which was managed conservatively. She had stable liver graft function throughout,
and was maintained on cyclosporine based immunosuppression regime. She had mild degree of renal impairment attributed to calcineurin inhibitors and her serum
creatinine was 106 mmol/L.
Twelve years following her transplant and aged 64
years she developed abdominal bloating and peripheral
oedema. Her serum albumin fell to 21 g/dL and total serum protein to 50 g/dL but her other liver function tests
were unremarkable. Liver biopsy demonstrated a mild
degree of inflammation and fibrosis. Oesophagastroduodenoscopy (OGD) revealed mild hypertensive gastropathy but in the absence of splenomegaly or thrombocytopenia portal hypertension was deemed an unlikely
cause for her hypoproteinaemia. She had no evidence
of excessive renal protein loss with a negative urine dipstick for protein, an albumin creatinine ratio of 2 and
24-h urinary protein of 126 mg. She had no diarrhoea or
other symptoms or signs of inflammatory bowel disease.
Duodenal biopsy demonstrated normal duodenal mucosa whilst on capsule endoscopy no significant pathology
was found apart from scattered angioectasia throughout
the jejunum and ileum and a suggested small polypoidal
mass in caecum.
Over the two years that followed, she suffered repeated episodes of oedema, bloatedness and a drop in
serum albumin to levels around 20 g/dL requiring multiple albumin infusions. These increased in frequency
when she required 27 units of albumin (100 mL 20%
HAS) over 2 mo, and was admitted for further evaluation of the cause of her protein losing enteropathy. All
biochemical investigations including serum caeruloplasmin, faecal elastase, faecal alpha-1 antitrypsin and celiac
screen was normal. Colonoscopy did not identify the
possible polypoid lesion showed on capsule endoscopy.
Repeat OGD revealed normal villi but a few scattered
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DISCUSSION
Protein losing enteropathy (PLE) is a rare condition in
which protein loss into the gastrointestinal tract results
in hypoproteinaemia which is manifested as peripheral
oedema, ascites and sometimes pleural or pericardial effusions. The causes of PLE are numerous but can be
divided broadly into mucosal injury, either erosive or
non-erosive, increased central venous pressure, mesenteric lymphatic obstruction or small intestinal bacterial
overgrowth (SIBO), which was the cause in this case[1].
Abdominal hernia, internal or external, have been implicated in SIBO and PLE but only a very limited number
of cases are reported in the literature[3,4]. The present
case is the first reported of its kind, and the learning
point lies on the diagnostic dilemma. Nevertheless systematic investigations helped localise the problem and
FDG-PET scan was an invaluable diagnostic tool.
SIBO can result from a number of processes and
may be considered as either functional or anatomical,
and in some cases a combination of both. Functional
causes include hypochlorhydria, dysmotility and some
immunodeficiency syndromes[5]. Anatomical situations
predisposing to SIBO include resection of the ileo-caecal valve or gastro-colic and jejuno-colic fistulae in which
colonic bacteria can translocate to the small bowel, or
in situations where a surgical “blind loop” is created by
an end to side or roux-en-y anastomosis or as part of
a Billroth Ⅱ gastrectomy[5,6]. A small bowel loop in an
incarcerated hernia is similar to a functional blind loop
in that patients often do not present with features of
mechanical bowel obstruction and the classic features of
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Figure 1 Computed tomography scan (A), flurodeoxyglucose positron emmision tomography (B) and combined computed tomography positron emission
tomography image (C) across the site of incisional hernia. A: Incarcerated hernia with a loop of bowel; B: Confirms “hot spot” with increased flurodeoxyglucose
uptake which corresponds with the centre of the incarcerated bowel loop within the hernia with some activity along the efferent loop distal to the hernia.

plantation, the incidence of which increases further with
re-transplantation[10]. Impaired wound healing and loss
of muscle mass in the immunosuppressed patient transplanted for end stage liver disease account for this higher
incidence of incisional herniae, and the majority of these
are managed conservatively if they remain asymptomatic
or further surgery is contraindicated[11,12]. Bacterial overgrowth in an incarcerated segment of bowel leading to
blind loop syndrome and hypoalbuminaemia may mimic
some features of late liver graft failure and should be
considered in such situations.
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Core tip: Hepatoid adenocarcinoma (HAC) is a rare
type of extrahepatic adenocarcinoma that resembles
hepatocellular carcinoma. Although the stomach is the
most common location for this tumor, the lung, pancreas, esophagus, papilla of Vater, colon, urinary bladder, renal pelvis, ovaries, uterus and cervix have also
been reported as primary locations. To the best of our
knowledge, HAC arising primarily from the extrahepatic
duct has not previously been reported in the literature.
This report presents a rare case of HAC of the hepatic
duct and performs a differential diagnosis based on
immunochemical results, detailed clinical history and
endoscopic findings.
Original sources: Wang Y, Liu YY, Han GP. Hepatoid adenocarcinoma of the extrahepatic duct. World J Gastroenterol 2013;
19(22): 3524-3527 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i22/3524.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i22.3524

Abstract
Hepatoid carcinoma is a unique type of extrahepatic tumor associated with hepatic differentiation and displays
the morphological and functional features of hepatocellular carcinoma. Hepatoid carcinoma of the extrahepatic duct has rarely been reported in the literature. We
report a 62-year-old man who presented with epigastric
discomfort, xanthochromia, dull pain of the right shoulder, nausea and pruitus. Microscopic examination of the
extrahepatic duct indicated that the tumor was primarily composed of “hepatoid cells”, which were characterized by an eosinophilic cytoplasm, enlarged nucleus and
prominent nucleoli. The cells were arranged in nests or
proliferated in a trabecular pattern. Immunohistochemistry indicated that the tumor cells were positive for
hepatocyte paraffin 1 and cytokeratins 8 and 18. Based
on these findings, this case was diagnosed as hepatoid
carcinoma of the extrahepatic duct.

INTRODUCTION
Hepatoid adenocarcinoma (HAC) of the stomach was
first described by Ishikura et al in 1985. Carcinomas with
hepatoid differentiation have since been described in a
variety of locations, including the lung, kidney, female
reproductive tract, pancreas, gallbladder and stomach (the
most prevalent site)[1-6]. An adenocarcinoma of the papilla of Vater showing hepatoid differentiation has previously been reported[2]. This tumor was proposed to be
a specific type of carcinoma of the Vater. HAC is characterized by hepatic differentiation, which is determined
based on both morphological and functional features[7].
To the best of our knowledge, cases of HAC of the
extrahepatic duct have not previously been reported.
Herein, we present a rare case of HAC of the hepatic duct,
which may be proposed as a new site of this carcinoma.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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CASE REPORT

H

A 62-year-old man presented with epigastric discomfort,
xanthochromia, dull pain of the right shoulder, nausea
and pruritus. A physical examination identified edema in
both lower extremities and his feet. Epigastric tenderness to deep palpation was present but rebound tenderness was undetected. Muscular tension was negative. The
liver and spleen were unreachable under the ribs. The
hepatojugular reflux was negative. The patient denied
any history of infection. Caput medusae, spider angioma
and palmar erythema were not ovserved. Bowle sounds
were detected twice per minute. Hepatitis B surface antigen (HbsAg) and hepatitis C-antibody were negative.
Cholecystectomy, laparoscopic common bile duct exploration and cholangio-enterostomy were performed.
Abdominal ultrasonography revealed hepatic adipose
infiltration, intrahepatic cholangiectasis, and choledochectasia. The above description included the possibility
of upper hepatic duct obstruction. Magnetic resonance
cholangiopancreatography (MRCP) demonstrated that
the branches of the intrahepatic bile duct, the ductus
hepaticus sinister and the ductus hepaticus dexter flowed
normally. Intrahepatic cholangiectasis and aclasis of the
ductus hepaticus sinister and the ductus hepaticus dexter
were observed (Figure 1). The common hepatic duct,
gall bladder and upper segment of the common bile
duct could not be visualized. The imaging suggested obstructive jaundice of the upper segment of the bile duct.
The obstruction was observed in the proximity of the
hepatic portal area, and a lesion occupying the hepatic
portal area was considered.
During the exploratory laparotomy, a small degree
of abdominal dropsy and intrahepatic cholestasis were
observed. The spleen was normal and the gallbladder
wall was thickened. Foci of severe inflammation adhered
to surrounding tissues were detected and the wall of the
common bile duct was thickened and the lumen dilated
(diameter of 3 cm). A solid space-occupying lump could
be felt within the ampulla of the common bile duct.
Therefore, cholecystectomy, laparoscopic exploration
of the common bile duct and a cholangioenterostomy
were performed. Intraoperative consultation reported a
small number of malignant cells in the necrotic tissues,
however, the origin of the cells could not be confirmed.
A repeated search for the origin of the cells failed to
identify a primary lesion in the liver, gastrointestinal tract
or pancreas. A choledochojejunostomy was subsequently
performed.
A gross examination revealed a purple and red solid
mass in the hepatic duct corresponding to the occupying lesion observed by MRCP, measuring 1.5 × 1.2 ×
1.0 cm3. In addition, one tubular mass in the common
hepatic duct (1 cm in diameter and 0.2 cm in depth), one
tubular mass in the ductus hepaticus sinister (1.0 × 0.6
× 0.2 cm3), one gray and yellow solid mass in the ductus
hepaticus dexter (1.2 × 1.2 × 0.5 cm3), a mass of fragmented red and purple contents in the hepatic duct (3.5
× 3.0 × 0.4 cm3), one gallbladder containing bile (4 cm
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Figure 1 Magnetic resonance cholangiopancreatography. Magnetic resonance cholangiopancreatography revealed an obstruction in the proximity of the
hepatic portal area and the absence of hepatic nodules within the liver lobes. L:
Left; H: Height.

in diameter and 9 cm in length), and two lymph nodes
attached to the mesentery were also observed.
Microscopically, the tumor was primarily composed
of “hepatoid cells”, which were characterized by an eosinophilic cytoplasm, enlarged nucleus, and prominent
nucleoli. The tumor cells were arranged in nests or proliferated in a trabecular pattern. The tumor consisted of
marginal areas of dysplastic glands and well-differentiated intestinal-type adenocarcinomatous tissue, which
formed the bulk of the tumor (Figure 2A-C). None of
the lymph nodes dissected at surgery showed tumor metastasis. Immunohistochemistry indicated that the tumor
cells were positive for hepatocyte paraffin 1 (HepPar-1),
cytokeratins 8 and 18 (CK8/18), polyclonal carcinoembryonic antigen (pCEA) and S-100 (Figure 2D-G).
Approximately 15% of the tumor cells were positive for
Ki-67 (Figure 2H).
Based on the above findings, the case was diagnosed
as HAC of the hepatic duct was made.

DISCUSSION
HAC a rare variant of extrahepatic adenocarcinoma,
consists of foci of both adenomatous and hepatocellular
differentiation that behave morphologically and functionally similar to hepatocellular carcinoma (HCC)[8,9].
As previously mentioned, the primary characteristics of
HAC are histopathological features that suggest hepatoid
differentiation resembling HCC. The tumor is generally
composed of large or polygonal cells with abundant eosinophilic cytoplasm and proliferates in a solid or trabecular pattern, although medullary proliferation is occasionally observed[10]. The hepatoid nature of the cells can be
proven based on the detection of bile production[1]. Primary gastric HAC has been the most frequently analyzed
type of HAC. Glandular and hepatocyte differentiation
both have been obserned and the explanation for this
phenomenon is “enteroblastic differentiation”. Because
the stomach and liver are derived from the primordial
foregut, prosoplasis that occurs during the maturation of
the cells may induce the formation described above.
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Figure 2 Histological and immunohistochemical features. A: Low-power microphotograph showing hepatoid areas (hematoxylin and eosin; original magnification,
× 100); B, C: Hepatoid adenocarcinoma composed of cells with a clear cytoplasm arranged in a nested or trabecular pattern (hematoxylin and eosin; original magnification, × 400); D-H: Intracytoplasmic expression of hepatocyte paraffin 1, cytokeratin 8/18, polyclonal carcinoembryonic antigen and S-100 as well as Ki-67-positive
nuclei (original magnification, × 400).

Clear cell carcinomas of the gallbladder with or without hepatoid differentiation are often associated with
high serum α-fetoprotein (AFP) levels[10], however, not
all HACs are associated with AFP overproduction[11]. In
the present case, the preoperative serum AFP level was
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6.84 μg/L, and immunohistochemistry suggested that
AFP protein was not expressed. However, focal positivity for HepPar-1 suggested the presence of hepatoid
differentiation, and pCEA positivity indicated canalicular
differentiation and hepatocellular origin. CK8/18 ex-
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pression in this case resembled HCC and could also be
considered to be as a marker of hepatocellular origin.
HCC generally arises in cirrhotic livers and with hepatitis virus infection, however, the preoperative examination revealed that this patient was negative for HBsAg. In
the present case, the rough region of the ductus hepaticus sinister was observed by the operator during laparoscopic exploration of the common bile duct. Combined
with the clinical findings, the extrahepatic ductal origin
of the HAC was verified by the clinical presentation, its
morphological similarity to HCC, the immunohistochemical identification of liver-synthesized proteins, and bile
production[2].
The differential diagnosis of HAC and HCC with invasion into the hepatic duct is primarily dependent upon
tumor location. No primary lesion was identified in the
liver, gastrointestinal tract or pancreas during surgery. In
addition, MRCP and computed tomography angiography
(not shown) did not reveal lumps in the liver. The literature has shown that HAC is generally found in elderly
males, and poor outcomes are observed. The pathological
findings in immunohistochemical analyses may also aid in
the differential diagnosis of HAC from HCC: an evaluation using a panel of immunohistochemical markers (e.g.,
cytokeratin 19, palate, lung and nasal epithelium clone,
HepPar-1 and carcinoembryonic antigen), combined with
detailed clinical history and endoscopic findings is essential for a definitive diagnosis.
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DIGESTIVE SYSTEM DISEASES

Transarterial embolization of metastatic mediastinal
hepatocellular carcinoma
Chia-Chang Chen, Hong-Zen Yeh, Chi-Sen Chang, Chung-Wang Ko, Han-Chung Lien, Chun-Ying Wu, Siu-Wan Hung
studies indicate that locoregional treatment of extrahepatic metastasis of hepatocellular carcinomas might
also significantly improve the prognosis in patients with
their primary hepatic lesions under control. Many effective locoregional therapies for extrahepatic metastasis,
including radiation and surgical resection, may provide
palliative effects for hepatocellular carcinoma-associated mediastinal metastasis. This case report demonstrates that TAE of metastatic mediastinal hepatocellular carcinoma provided this patient with tumor control
and increased survival time. This finding is important as
it can potentially provide an alternative treatment option for patients with similar symptoms and diagnoses.
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Core tip: This report presents a patient with metastatic
hepatocellular carcinoma localized to his mediastinum.
The metastatic tumor grew rapidly, with α-fetoprotein
(AFP) elevation rates correlating with the size of the
tumor and tumor growth. We used several sessions
of transarterial embolization to control this metastatic
tumor. After every successful intervention, the tumor
had been stabilized and AFP levels were decreased significantly, resulting in a survival time of the patient that
is much longer when compared to the mean survival
times of others with similar diagnoses. Transarterial
embolization could be an alternative treatment choice
for patients with mediastinal metastasis of hepatocellular carcinoma.

Abstract
This paper introduces an innovative treatment for extrahepatic metastasis of hepatocellular carcinoma. A 71-yearold patient had a stable liver condition following treatment for hepatocellular carcinoma, but later developed
symptomatic mediastinal metastasis. This rapidly
growing mediastinal mass induced symptoms including
cough and hoarseness. Serial sessions of transarterial
embolization (TAE) successfully controlled this mediastinal mass with limited side effects. The patient’s
survival time since the initial diagnosis of the mediastinal hepatocellular carcinoma was 32 mo, significantly
longer than the 12 mo mean survival period of patients
with similar diagnoses: metastatic hepatocellular carcinoma and a liver condition with a Child-Pugh class
A score. Currently, oral sorafenib is the treatment of
choice for metastatic hepatocellular carcinoma. Recent
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metastatic lymph nodes were mostly occupied by lipiodol (Figure 2). His AFP level decreased from 17089 to
1061 ng/mL and this TAE session was considered successful. There were no adverse effects like cough, chest
pain, fever or dyspnea. Thereafter, he received another
four sessions of TAE via several supplying arteries for
viable or recurrent components. AFP levels decreased
following each successful TAE, but these levels would
rebound quickly due to recurrence of the tumor. During
the 16-mo follow-up period, his AFP level was approximately 1000-4000 ng/mL. In addition, he began to have
night coughs. On the sixth session of TAE, embolization was performed via a small branch of the left branch
of internal mammary artery identified by high-resolution
chest CT (Figure 3). AFP levels decreased significantly to
16.64 ng/mL and this session was considered successful
and the patient remained in stable condition for seven
months with no TAE-related complications. However,
several months later, the patient began to experience
progressive night cough and elevation of AFP levels.
A chest CT scan showed progression of mediastinal
tumors (Figure 4). A seventh TAE for recurrent mediastinal lymphadenopathy was performed for controlling of
tumor. However, his lung condition deteriorated progressively eventually causing him to expire due to pneumonia-related respiratory failure. The patient’s survival time
since the initial diagnosis of mediastinal metastasis was
32 mo. During the follow up period, his hepatic tumor
remained well embolized and his liver function remained
stable without evidence of decompensation.

INTRODUCTION
Liver cancer in men is the fifth most frequently diagnosed cancer and the second most frequent cause of
cancer death worldwide. In women, it is the seventh
most commonly diagnosed cancer and the sixth leading
cause of cancer death[1]. Although advances in treatment of hepatocellular carcinoma (HCC) have resulted
in prolonged survival of HCC patients, the incidence
of extrahepatic metastasis associated with HCC has also
risen[2]. Patients with extrahepatic spread have a poor
prognosis[3]. Current managements for these patients are
oral sorafenib and possibly transarterial chemoembolization (TACE) for the hepatic tumors if the patient has
enough remaining liver function[4]. There are few studies
examining the efficacy of locoregional management for
extrahepatic metastasis. Furthermore, there are even less
reports of lymph node-directed therapy in distant lymph
node metastasis[5]. In this report, a 71-year-old patient
with symptomatic isolated progression of mediastinal
lymphadenopathy of HCC was treated with transarterial
embolization (TAE). The symptoms were controlled and
survival time was longer than expected.

CASE REPORT
A 71-year-old man visited the Taichung Veterans General
Hospital for the management of his HCC. His HCC tumor was 3 cm, localized to the right lobe, and diagnosed
by elevated α-fetoprotein (AFP) levels and hypervascular
appearance on abdominal computer tomography (CT).
The patient was a hepatitis B carrier with a class A ChildPugh score and had early stage HCC as assessed by the
Barcelona Clinic Liver Cancer staging classification (stage
A). However, this patient did not want to receive curative
surgery due to old age and personal preference.
He received TACE treatment twice during the first
year following his HCC diagnosis. His serum AFP level
decreased from 1171 to 14.92 ng/mL following this TACE
therapy. One year later, his serum AFP level increased
again, but an abdominal CT scan and angiography of the
liver did not reveal definite hepatic hypervascular tumors.
Two years after the diagnosis of HCC, he started to experience hoarseness due to left vocal cord paralysis. A chest
CT scan revealed a 5 cm tumor over the aortopulmonary
window of the mediastinum (Figure 1). Metastatic HCC
was identified pathologically with endosonographyguided fine needle aspiration. After discussions with the
surgeon, radiation oncologist and interventional radiologist, he refused surgery and radiation.
Transarterial embolization of mediastinal tumor was
adopted as the treatment modality. Although available
now, molecular targeting agents for HCC were not yet a
standard care option for patients at that time. The TAE
procedure was performed as follows: the first branch
of the right superior bronchial artery was identified as
the main artery supplying the left hilar metastatic lesion
during angiography. Lipiodol was administrated via this
artery as the embolizer, and a chest CT scan verified the
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DISCUSSION
The natural course of HCC is unique. Unlike cancers
of the colon, breast, lung, and others, whose causes of
death are typically due to systemic processes with development of disseminated diseases, HCCs usually present
as local lesions and subsequent development of systemic
diseases are relatively uncommon[6]. The causes of death
from HCC may not only be due to progressive cancer,
but may also be due to liver failure.
The prognosis of patients with extrahepatic metastases is usually very poor. The one year and three year survival rates of patients who underwent surgical resection
of extrahepatic metastases of HCC was 24% and 7%,
respectively. For patients who did not undergo resection,
these rates dropped to 8% and 0%, respectively[7]. Poor
prognostic factors of extrahepatic metastasis of HCC
are poor performance status, a high Child-Pugh score, a
large number and size of intrahepatic lesions, the presence of macroscopic vascular invasion, a symptomatic
extrahepatic metastasis, and high AFP levels[8]. In this
report, the patient exhibited two of these prognostic
factors: high AFP level and symptomatic extrahepatic
metastasis. He survived for 32 mo following the initial
diagnosis of extrahepatic metastasis despite these poor
prognostic factors and his decision not to have surgery.
The mean survival time for HCC patients with a ChildPugh class A score and who had developed extrahepatic
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Figure 1 A chest computer tomography scan of the
aortopulmonary window of the mediastinum revealed
a 5 cm metastatic lymphadenopathy (m). A: Transverse
view; B: Sagittal view.
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Figure 2 First session of transarterial embolization for
mediastinal tumor. A: An angiogram of the right superior
bronchial arterial branch showed a metastatic hepatocellular carcinoma (M) in the left hilum supplying by the first
branch of right superior bronchial artery. Embolization was
performed by lipiodol only; B: Chest computer tomography
(CT) scan: Lipiodol retention in posterior portion of the mass
(T) over aortopulmonary window region and decreased in
size, but the anterior portion of the mass (M) over aortopulmonary window region increased in size as compared with
previous CT.

Figure 3 Successful control of mediastinal metastasis
via selection of the supplying vessel. A: Multi-detector
row computed tomography showed a supplying artery from
small branch of left internal mammary artery to residual
tumor (arrows); B: Tumor supplying artery of left internal
thoracic (mammary) artery was selected via a 3 Fr microcatheter. Transarterial embolization for tumor (M) was done
by using 6 mL of lipiodol; C: Follow-up chest computed
tomography showed the metastatic tumor (M) in left anterior
mediastinum was well embolized.

B

C
M

M

metastasis was recently reported to be 12.0 mo[6]. Therefore, this patient far exceeded the expected survival time
for someone with his diagnosis.
Current management of metastatic HCC is TACE
for primary tumor control and possible chemotherapy,
radiation or molecular targeting with sorafenib for extrahepatic lesions[4]. Some evidence suggests that treatment
of extra-hepatic metastasis of HCC can significantly
improve the prognosis of patients whose hepatic lesions
are under control[7,8].
Previous studies indicate that surgery for HCC-

WCCR|www.wjgnet.com

associated pulmonary[9], adrenal[10] and local lymph node
metastasis [11] may be beneficial when added to these
traditional treatments. Many effective locoregional therapies for extrahepatic metastasis have also been reported,
including irradiation for bone[12], lymph node[13], brain[14],
and adrenal[15] metastases, and percutaneous ablation
for adrenal[16] and bone metastases[17]. Further, TAE has
been used as a therapy for adrenal metastasis[18] while
this is the first report of TAE for mediastinal metastasis.
The most common sites of lymph node metastasis of
HCC are locoregional lymph nodes including paraaortic,
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Figure 4 Alpha-fetoprotein levels in time course of treatment. Every session of transarterial embolization is shown with a red arrow. The computed tomography
(CT) images represented the progression of mediastinal tumor and treatment response of transarterial embolization. The CT image on the far right was taken about
three months before death of the patient. The tumor compressed the left bronchus, which may explain the cause of the patient’s pneumonia.

portohepatic, periceliac and peripancreatic nodes. The
most common site of HCC-associated distant metastatic
lymphadenopathy is the mediastinal lymph nodes [19].
Because lymph node metastasis or dissemination itself
is not the usual cause of death[5], there are relatively few
studies examining the management of metastatic lymph
nodes. Lymph node metastases that cause agonizing pain,
or rarely life-threatening conditions like pericardial or
esophageal invasion[20], may be indications for locoregional treatment such as radiotherapy or surgical resection.
Excellent radiotherapy responsiveness was reported
in patients whose intrahepatic HCC was concurrently
under control[13]. However, radiation at the mediastinum
is associated with cardiovascular toxicity, which may
present with acute pericarditis, restrict cardiomyopathy,
ischemic heart disease, congestive heart failure and valvular heart disease[21]. Moreover, radiation therapy at the
mediastinum is also associated with a 5%-10% risk of
symptomatic radiation pneumonitis[22]. Subtle lung function impairment induced by radiation injury may further
reduce the capacity of a patient to deal with future cardiopulmonary stress. Surgical resection may be an option
if the patient has good liver function and isolated lymph
node metastasis[23]. However, the existence of possible
occult metastasis and the variable degree of hepatic
decompensation in HCC patients greatly reduce the benefits of surgery.
Currently, the mainstay treatment for metastatic HCC
is sorafenib[4], while options including heavy ion or proton
radiotherapy also remain. TAE for mediastinal metastatic
HCC may be an alternative option for certain patients
with localized metastatic lymph nodes. Furthermore,
TAE does not cost more than the other treatment mo-
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dalities. In this report, the patient did not present significant side effects during several sessions of TAE and had
satisfactory control of his tumor. However, several challenges associated with performing TAE in the mediastinum remain including: the considerable challenge of locating the supplying vessels, the close proximity to many
critical arteries in this part of the body such as the spinal
cord artery, and the risk of reflux of embolizer to other
vital areas. Above all, the key challenge to providing a
safe and successful TAE is selection of the supplying artery. Thus, it remains unclear whether this technique can
be widely used.
In conclusion, this report showed that the use of TAE
for treatment of a metastatic mediastinal HCC provided
temporal tumor control and increased survival time. In
the right environment, TAE should be an alternative option for well-selected patients with mediastinal metastasis
of HCC.
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DIGESTIVE SYSTEM DISEASES

Nodular regenerative hyperplasia related portal hypertension
in a patient with hypogammaglobulinaemia
Barun Kumar Lal, Adrian Stanley
disorder, it is a frequent cause of noncirrhotic portal
hypertension. Liver involvement in primary hypogammaglobulinemia mainly consists of NRH leading to
chronic cholestasis and portal hypertension. Optimal
management of gastric variceal bleed remains unclear.
Histoacryl injection is the endoscopic method of choice
for gastric variceal bleed but one should keep a lower
threshold for transjugular intrahepatic portosystemic
shunt procedure for recurrent gastric variceal bleed.

Barun Kumar Lal, Adrian Stanley, Department of Gastroenterology, Glasgow Royal Infirmary, Glasgow G4 0SF, United
Kingdom
Author contributions: Lal BK designed and wrote the case report; Stanley A chose the case and gave valuable ideas throughout the case report writing.
Correspondence to: Dr. Barun Kumar Lal, MBBS, MRCP,
Clinical fellow in Gastroenterology, 2 Dorset Square, Glasgow
G4 0SF, United Kingdom. docbarun@gmail.com
Telephone: +44-141-2210532 Fax: +44-141-2115131
Received: November 20, 2012 Revised: January 30, 2013
Accepted: February 5, 2013
Published: February 8, 2014

Original sources: Lal BK, Stanley A. Nodular regenerative hyperplasia related portal hypertension in a patient with hypogammaglobulinaemia. World J Gastroenterol 2013; 19(22): 3502-3504
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i22/3502.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i22.3502

Abstract
Nodular regenerative hyperplasia (NRH) of liver is a
relatively rare liver disorder, but a frequent cause of
noncirrhotic portal hypertension. We present a lady
with common variable immune deficiency who presented with upper gastrointestinal bleeding and deranged
liver function tests but preserved synthetic function.
Upper gastrointestinal endoscope showed bleeding
gastric varices and non-bleeding oesophageal varices.
Although her oesophageal varices were eradicated by
repeated endoscopic band ligation, the gastric varices
failed to resolve after repeated endoscopic histocryl
injection and she eventually needed transjugular intrahepatic portosystemic shunt placement. Liver biopsy
showed NRH. We review the association of hypogammaglobinaemia and NRH and discuss the appropriate
management of portal hypertension in NRH.

INTRODUCTION
Nodular regenerative hyperplasia (NRH) is the main
cause of non-cirrhotic portal hypertension in the western
world being responsible for 14%-27% of these cases[1-3].
It is characterized by diffuse regenerative hepatocytic
nodules without fibrosis. Common variable immune
disorder (CVID) is a heterogeneous group of primary
immunodeficiency conditions involving formation of
antibody production and various cellular immune system
defects. NRH is the main liver pathology found in patients with CVID with abnormal liver function test (LFT).
It is associated with intrasinusoidal T-cell infiltration, portal vein endothelitis, autoimmune disease and peripheral
lymphocytic abnormalities which suggest an autoimmune
mechanism.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Nodular regenerative hyperplasia; Liver;
Portal hypertension; Hypogammaglobilinaemia; Gastrooesophageal varices

CASE REPORT
A 50-year-old lady presented with upper gastrointestinal
bleeding. She had a history of bronchiectasis and idiopathic thrombocytopenic purpura and had previously

Core tip: Nodular regenerative hyperplasia (NRH) is still
an evolving concept. Although a rarely identified liver
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Figure 1 Gastric varices. A: Gastric varices pre glue injection; B: Gastric varices post glue.

Figure 2 Nodule formation and granuloma on liver biopsy. A: Nodule; B:
Granuloma.

been diagnosed with CVID. She was taking regular intravenous immunoglobulin infusion.
She was haemodynamically stable on presentation with
pulse 90 per minute and blood pressure 131/65 mmHg.
She had further episodes of haematemesis after admission and emergency endoscopy revealed large gastric
fundal varices with evidence of active bleeding (Figure 1)
and non-bleeding oesophageal varices. Haemostasis was
achieved by applying glue (Histoacryl) to the gastric varices and her esophageal varices were banded. She was given five days of antibiotics and started on oral propranolol
for prevention of variceal rebleeding.
She had mildly elevated liver enzymes (bilirubin 22
mmol/L, aspartate aminotransferase 55 U/L, alanine aminotransferase 35 U/L, gamma-glutamyl transpeptidase 45
U/L) with preserved synthetic function (albumin 41 g/L
and prothrombin time 16 s). Ultrasonography of the
abdomen revealed a coarse liver echo texture and normal
flow in all hepatic veins. There was some bidirectional
flow noted in the portal vein suggestive of portal hypertension but no ascites was seen.
To investigate her mildly elevated liver enzymes and
portal hypertension percutaneous liver biopsy was undertaken. This showed features suggestive of NRH (Figures
2 and 3). Inflammatory cell infiltrate with granulomas
were seen with a reactive appearance and immunophenotype suggestive that the NRH was related to CVID.
Subsequently, her oesophageal varices were eradicated
by repeated band ligation but her gastric varices failed to
resolve despite of repeated histoacryl injection (Figure 1).
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Figure 3 Thick liver cell plates on reticulin, but no fibrosis on liver biopsy.

Eventually, she had transjugular intrahepatic portosystemic shunt (TIPS) procedure with a covered graft which was
placed after 6 mo of initial presentation resulting into satisfactory reduction in the portosystemic gradient with reversal of flow in the varices. She had complete resolution
of her gastric varices post procedure and has remained on
6-mo TIPS checks by portography since.
She remains under regular follow up jointly in the
liver, immunology, respiratory and haematology clinics.
After nine years follow-up she remains well with normal
LFTs.

DISCUSSION
NRH is usually associated with malignant, prothrom-
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botic or rheumatologic conditions. Although liver disease
and abnormal LFTs are found in approximately 10% of
CVID patients[4,5] liver lesions associated with primary
hypogammaglobulinaemia has been poorly described[6].
Two recent studies have identified NRH as the main
histological correlate in patients with hypogammaglobulinemia[2-6]. Subsequent portal hypertension was frequently observed in only one patient cohort[6]. There has also
been a case report which shows the association of hypogammaglobulinemia and major gastrointestinal bleeding
from gastric varices as a result of cirrhosis of unknown
cause (on biopsy)[7].
Management of patients with NRH is aimed at the
treatment of the underlying systemic disorder and any
complications related to the portal hypertension. A fundamental concept is that the synthetic function of the
liver is generally preserved in NRH, despite the potential
for development of significant portal hypertension. Liver
transplantation is therefore rarely needed for NRH[8].
The immediate approach to variceal bleeding and
ascites in patient with NRH does not differ from that of
any other patients with the same condition. In the management of gastric varices or intractable or recurrent oesophageal variceal bleeding, TIPS should be considered[9].
Gastric variceal bleeding can be particularly challenging
to the clinician. Histoacryl injection is the endoscopic
method of choice for gastric variceal bleeding with immediate haemostasis figures of over 90% reported[9,10]. TIPS
is used at a lower threshold for gastric compared with
oesophageal variceal bleeding with uncontrolled studies
demonstrating initial haemostasis obtained in over 90%,
and rebleeding rates of 15%-30%[11]. As hepatic encephalopathy is rare in NRH because of preserved hepatic
synthetic function, Porto systemic shunt surgery or TIPS
is more suitable to treat and prevent refractory gastric
variceal bleed in patients with NRH[11]. Balloon occluded
retrograde transvenous obliteration is a technique for patients with gastric varices and gastrorenal shunts, although
it is rarely used outside Asia[12]. Non-cardioselective betablockers are an alternative to TIPS for secondary prophylaxis, although the evidence is limited[11].
In conclusion, NRH is still an evolving concept. Although a rarely identified liver disorder, it is a frequent
cause of noncirrhotic portal hypertension. Liver involvement in primary hypogmmaglobulinaemia mainly consists of NRH leading to chronic cholestasis and portal
hypertension. Optimal management of gastric variceal
bleed remains unclear. Histoacryl injection is the endoscopic method of choice for gastric variceal bleed but
one should keep a lower threshold for TIPPS procedure
for recurrent gastric variceal bleed.
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DIGESTIVE SYSTEM DISEASES

Foreign body retained in liver long after gauze packing
Jian Xu, Heng Wang, Zheng-Wei Song, Miao-Da Shen, Shao-Hua Shi, Wei Zhang, Min Zhang, Shu-Sen Zheng
pus from the hepatic mass was suctioned during her
exploratory laparotomy. Histology documented gauze
remnants with necrotic material inclusions and fibrotic
capsules. To our knowledge, this patient’s case represents the longest time for which a foreign body has
been retained in the liver. In addition, we conducted
a comprehensive literature review of foreign bodies
retained in the liver. Foreign bodies may be introduced
into the liver via penetrating trauma, surgical procedures or the ingestion of foreign bodies (which then
migrate from the gut). Thus, they can be classified into
the following three categories: penetrating, medical
and migrated foreign bodies. The details of the case
are thoroughly described.
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Core tip: We reported a case of foreign body retained
in liver 39 years post perihepatic gauze packing. To our
knowledge, this seems to be the longest time and first
report of gossypiboma post gauze packing in literature. We classified foreign bodies retained in liver as 3
categories: penetrating, medical and migrated foreign
bodies. Also, we presented a comprehensive review,
which may greatly help a surgeon make clinical decision when patients presented with hepatic mass.

Abstract

Original sources: Xu J, Wang H, Song ZW, Shen MD, Shi SH,
Zhang W, Zhang M, Zheng SS. Foreign body retained in liver long
after gauze packing. World J Gastroenterol 2013; 19(21): 3364-3368
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i21/3364.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i21.3364

This case report describes a foreign body retained
in the liver long after perihepatic gauze packing. A
64-year-old female patient had suffered a rib fracture
and liver rupture during a traffic accident in 1973. She
discovered a mass in her right hypochondrium. Her hepatic ultrasonography showed a round mass (20.3 cm
× 17.3 cm × 16.0 cm in size) with fluid echogenicity
in the right lobe of her liver, and a hepatic cystic-solid
mass (19.7 cm × 18.5 cm × 15.6 cm in size) was identified in an abdominal computerized tomography scan.
Several pieces of gauze were extracted, and brown
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INTRODUCTION
Various foreign bodies retained in parts of the human
body (such as the abdominal cavity and intrathoracic and
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pericardial spaces) as a result of surgery, trauma or exposure to chemical substances (such as pigment or suture
materials) have previously been described[1]. However,
reports related to the liver are rare and had not been wellreviewed. In this report, we describe a case of a retained
foreign body in the liver (gossypiboma) in which surgical
gauze used for perihepatic packing had been retained for
39 years after an abdominal hepatorrhaphy following a
traffic accident.

DISCUSSION
Foreign bodies may be introduced into the liver via penetrating trauma, surgical procedures or the ingestion of
foreign bodies (which later migrate from the gut). Thus,
these foreign bodies can be classified into the following
three categories: penetrating, medical and migrated foreign bodies.
Penetrating foreign bodies
Penetrating foreign bodies, such as bullets, shell fragments, glass and wood, can become lodged in the liver
via gunshot or stab wounds[2-7]. Although gunshot or stab
injuries may not introduce penetrating foreign bodies
into the liver[2,3], they remain the most common causes.
An immediate assessment with ultrasound or CT after a
blunt or penetrating abdominal injury remains the gold
standard method for identifying bleeding and foreign
bodies[4]. Liver is the most commonly injured solid organ
in blunt or penetrating abdominal or thoracic trauma,
however, liver wounds associated with penetrating foreign
bodies that are retained in the liver are rare[5]. Botoi et al[6]
reported six cases of liver shotgun wounds that all resulted in metal foreign bodies being retained in the liver.
The patients were all male, and most were young. Hunting rifles were involved in three of the cases. The wounds
were complex in five of the six cases, and most of the injuries affected the right liver lobe. Hepatectomy was used
in 40% of the cases[6]. Hepatic penetrating foreign bodies
are surgical emergencies that should prompt prophylactic extraction through laparotomy; however, the tissue
injury caused by the penetrating liver trauma and not the
penetrating foreign bodies themselves require surgery[4,5].
Some penetrating foreign bodies, such as bullets, produce
no clinical symptoms for many years.
Laparotomy remains the standard treatment for penetrating organ injuries with retained foreign bodies; however, non-operative management[7] is preferred for stable
patients, especially those with penetrating organ injuries
without retained foreign bodies. In the appropriate trauma
center environment, selective non-operative management
of penetrating abdominal solid organ injuries, especially
liver injuries, has a high success rate and a low complication rate. Even high-grade liver injuries do not preclude
non-operative management[8].
Major complex surgical procedures, such as an anatomical resection, an irregular hepatotomy with direct suture and resectional debridement or atriocaval shunting,
are thought to be indicated in the emergency setting in
specialist units[7,8]. Fast and effective surgical damage control procedures (i.e., temporary gauze packing and mesh
wrapping of the fragmented liver with absorbable mesh
(mesh hepatorrhaphy) combined with ipsilateral ligation
of the bleeding vessel) are safe and effective for treating
severe liver injuries, especially in non-specialist centers or
in remote, rural settings. Interventional radiological techniques are becoming more widely used to more effectively manage severe liver injuries, particularly in patients

CASE REPORT
A 64-year-old female patient was admitted to our department. She complained of slight intermittent chest pain
and dyspnea on exertion for approximately 20 d associated with poor appetite and weight loss. A mass was present in her epigastrium and right hypochondrium. She has
lived in a region in which schistosomiasis is epidemic and
has had well-controlled hypertension with regular anti-hypertensive therapy for the last five years. She suffered rib
fractures and liver rupture in a traffic accident 39 years
ago and recovered post-laparotomy. Her general examination and laboratory parameters, including liver function
tests, were within the normal limits. Upon abdominal
examination, a large-sized vertical midline incision scar
was identified, and a mass with restricted mobility and a
smooth surface was palpable. Hepatic ultrasonography
showed a round mass (20.3 cm × 17.3 cm × 16.0 cm in
size) with fluid echogenicity in the right lobe of her liver.
A hepatic cystic-solid mass (19.7 cm × 18.5 cm × 15.6
cm in size) was identified with the aid of an abdominal
computerized tomography (CT) scan (Figure 1). Liver
textiloma was highly suspected.
The patient was scheduled for an exploratory laparotomy under general anesthesia. After the abdomen
was opened, a very large cyst was found in the right lobe
of her liver protruding into the right chest cavity. All
appropriate precautions were taken to prevent the cyst
from rupturing. Thin, brown pus was suctioned after
anhydrous alcohol was repeatedly infused into the cyst,
and several pieces of gauze were found after the cyst was
opened (Figure 2). Pus samples were collected in sterile
syringes and sent for culture and sensitivity analyses. The
surgical gauze was removed, and peritoneal lavage was
performed. A double-lumen tube was used to drain the
remaining fluid in the cyst and another rubber tube was
inserted in hepatorenal recess. The abdomen was then
closed after obtaining exact counts of sponges and instruments and taking all necessary precautions.
The culture of the pus was sterile. The histological
analysis documented gauze remnants with necrotic material inclusions and a fibrotic capsule with old, calcified
schistosome eggs that was attached to the foreign body
granuloma. The postoperative period was uneventful; the
patient was discharged with the double-lumen drainage
tube in place and advised to return for follow-up visits.
The double-lumen tube was extracted two months later,
and the patient now lives a normal life.
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Figure 1 Computed tomography images of the abdomino-thoracic region showing a cystic mass in the liver with filiform calcification inside and a small
amount of pleural effusion. A: Plain; B: Contrast-enhanced; C: Reconstructive. RA: Right anterior.

and dressmakers) and individuals wearing dentures[10-20].
The migration of foreign bodies from the gut into the
liver is often a slow process that encourages an inflammatory and fibrotic reaction that results in adhesion[11,12].
Clinical manifestations, such as perforation, bleeding and
bowel obstruction, often do not occur with migrated foreign bodies[13]. Perforation of the gastrointestinal tract by
a foreign body typically occurs at sites at which a physiological narrowing of the stomach[14,15] or duodenum[16,17]
is present. Ingestion history is not often considered in the
initial diagnosis[13-17]. Migrated foreign bodies in the liver
often cause pyogenic liver abscesses or pseudotumors[18].
Patients who present with a liver abscess or a pseudotumor may have a foreign body granuloma, which may
be difficult to distinguish from a tumor upon radiological
examination. Right upper-quadrant pain and cholangitis[11,12] are often the first symptoms, which may be mild
initially but increase over time. An inflammatory mass
mimicking a liver abscess or a pseudotumor that looks
like hepatocellular carcinoma or cholangiocarcinoma
may cause systemic symptoms, such as fevers and chills,
anorexia, weight loss, abdominal pain, nausea and vomiting[12,13]. Abdominal ultrasonography and CT can reveal
a hepatic abscess with a linear calcified foreign body and
gas (which is often hyperechoic in ultrasonography and
highly dense in the CT[18,19]) and are very helpful for establishing the correct diagnosis. A CT scan can demonstrate
the location of the foreign body clearly and accurately,
which may assist the clinician in selecting the appropriate
treatment plan.
Conservative management has been described for asymptomatic patients with a stable, uncomplicated migrated foreign body[11,12,16]; however, in an emergency, a hepatic migrated foreign body should be extracted through
laparotomy or laparoscopy[17,18] to avoid complications,
such as hemorrhaging or the formation of an abscess or
a fistula. Other strategies for removing the foreign body
include endoscopy[19] and percutaneous abscess drainage
under ultrasonographic guidance[20].

Figure 2 Surgical gauze (arrow) and the cyst wall (held with vessel forceps) in the right liver lobe following the evacuation of pus.

who are managed non-operatively or have been stabilized
using perihepatic packing[8]. Liver transplantation for
trauma is extremely rare; although this type of transplantation has been attempted[9], it is very limited to date.
Although temporary perihepatic gauze packing was
not used for decades, packing has been reintroduced
because more aggressive attempts at controlling hemorrhaging without temporary packing failed to improve
results. Packing is also recommended for inexperienced
surgeons to control and stabilize patients before they are
transferred to a tertiary center[4,5,7,8]. The patient in this
case study suffered from blunt trauma in a traffic accident. Although the surgical details are obscure due to
the passing of 39 years, perihepatic gauze packing saved
the patient’s life, and she lived a normal life for 39 years.
Mesh hepatorrhaphy may control bleeding without many
of the adverse effects of packing[4,7,8].
Migrated foreign bodies
Migrated foreign bodies are sharp objects that perforate
the alimentary tract and migrate to the liver[10]. Ingested
foreign bodies with sharp pointed end include sewing
needles, dental plates, fish bones, chicken bones and office supplies. Foreign bodies are commonly ingested by
elderly individuals, children, psychiatric patients, prison
inmates, alcoholics, certain professionals (e.g., carpenters
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Medical foreign bodies in the liver include surgical objects,
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such as surgical gauze (or gossypiboma/textiloma)[21-23],
surgical clips[24,25], medical sutures[23,26], shrapnel splinters[27]
and T-tubes[28], which are retained in the liver parenchyma
or biliary tracts after surgical operations. These bodies can
be grouped into two main categories: bodies in the biliary
tract and bodies in the liver parenchyma.
Gossypibomas account for most of the malpractice
claims for retained foreign bodies. They are most frequently observed in obese patients or patients in unstable
conditions; during emergency surgeries, long operations
or surgical procedures that include unexpected changes;
and after laparoscopic interventions[29,30]. Gossypibomas
in the liver parenchyma or the biliary tracts commonly
follow cholecystectomy or liver surgery[28-30]. In our case,
the patient underwent an emergent hepatorrhaphy that
included perihepatic packing with surgical gauze. Typically, surgical gauze should be extracted when hemorrhaging
stops; however, the gauze in the liver of our patient was
not extracted and caused gossypiboma.
The symptoms of gossypiboma are usually nonspecific and may appear years after surgery. Pain, irritation, a palpable mass, anorexia, fever and weight loss are
the common signs and symptoms of gossypibomas in
the liver parenchyma; however, some patients were asymptomatic or presented with foreign body granulomas
mimicking liver metastasis[1]. The signs and symptoms
of foreign bodies in the biliary tracts include jaundice
and elevated liver enzymes[30]. The patient in this case
complained of slight intermittent chest pain and dyspnea
upon exertion, poor appetite and weight loss. The mass
was palpable, but jaundice was absent.
Eguchi et al[27] reported a case of a shrapnel splinter
in the common bile duct (CBD) that had migrated from
the right thoracic cavity 36 years after the initial injury. It
was serially documented that the shrapnel had migrated
toward the diaphragm and then burrowed into the liver,
settling in the CBD and causing obstructive jaundice.
This timeframe represents the longest time reported in
the literature that a foreign body remained in liver. In our
case, the retained gauze was extracted 39 years later. To
our knowledge, this is the longest time that a medical foreign body has been retained in the abdomen.
The most common detection methods are CT, radiography and ultrasound[22]. The most impressive imaging
findings of gossypiboma are curved or banded radioopaque lines on a plain radiograph. The ultrasound
usually shows a well-defined mass with a wavy internal
echogenic focus, a hypoechoic rim and a strong posterior
shadow[31]. On a CT, a gossypiboma may manifest as a
cystic lesion with an internal spongiform appearance with
hyperdense capsules, concentric layering and mottled
shadows as bubbles or mottled mural calcifications[32].
Magnetic resonance imaging pictures of gossypiboma in
the abdomen and the pelvis reflect a well-defined mass
with a peripheral wall of a low signal intensity on T1- and
T2-weighted imaging, and T1-weighted imaging shows
whorled stripes in the central portion and peripheral
wall enhancement after intravenous gadolinium admin-
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istration[33]. In our case, the patient’s hepatic ultrasound
showed a round mass with fluid echogenicity in the right
liver lobe. The plain (Figure 1A), contrast-enhanced (Figure 1B) and reconstructive (Figure 1C) abdominal CT
scans showed a cystic mass in the liver with filiform calcification inside, mottled mural calcifications and a small
amount of pleural effusion.
Early diagnosis may be difficult, and the removal of
a medical foreign body is crucial for preventing serious
complications and medicolegal issues. The strategies for
removing a medical foreign body include laparoscopy and
laparotomy for foreign bodies in the liver parenchyma
or in the CBD. If endoscopic retrograde cholangiopancreatogram is futile, percutaneous abscess drainage under
ultrasonographic guidance will be useful[23]. The patient
described in this case study underwent an exploratory
laparotomy. The surgical gauze in her right liver was extracted, and double-lumen drainage was performed.
The retention of medical foreign bodies can be
prevented with simple precautions, such as keeping a
thorough pack count. The use of radiologically tagged
materials is recommended, and radiofrequency chip identification with a barcode scanner will hopefully decrease
the incidence of retained medical foreign bodies[34,35].
In conclusion, retained foreign bodies in the liver can
be classified into three categories: penetrating, medical
and migrated foreign bodies. Any patient who presents
with a hepatic mass and has a history of liver injury,
surgery or an occult infection of unknown cause should
arouse suspicion of a retained foreign body.
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Malignant solitary fibrous tumor involving the liver
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such tumors in the literature, little can be said about
the benefit of adjuvant therapy and prognosis for the
rare cases with malignant histological findings.
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Core tip: Solitary fibrous tumors are predominantly benign and most commonly found in the thoracic cavity
and pleura, but occasionally show malignant characteristics and occur in extrathoracic organs. A malignant
solitary fibrous tumor involving the liver that was diagnosed in a 62-year-old woman and treated by surgical resection is reported here. Solitary fibrous tumor
is very rare in a hepatic location, and surgery is the
mainstay of treatment. Due to limited reports of such
tumors in the literature, little can be said about the
benefit of adjuvant therapy and prognosis for the rare
cases with malignant histological findings.

Abstract
Solitary fibrous tumors are predominantly benign and
are most commonly found in the thoracic cavity and
pleura; while reports exist in the literature of malignant solitary fibrous tumors and those located in extrathoracic organs, these cases are considered extremely
rare. Herein, a case is reported of a malignant solitary
fibrous tumor involving the liver that was diagnosed
and treated in a 62-year-old woman. The patient presented with complaints of upper abdominal pain and
unintentional weight loss. Computed tomography scan
of the abdomen revealed a remarkably large mass,
measuring 15 cm × 10 cm × 20 cm, which appeared
to be unrelated to any particular organ. The intraoperative finding of a wide communication with the left
liver suggested hepatic origin, and served as an indicator for tumor resection via left hemihepatectomy. The
diagnosis of solitary fibrous tumor and its malignant
nature was confirmed by histological and immunohistochemical examination of the resected tissues. Hepatic
solitary fibrous tumor is very rare, and surgery remains
the mainstay of treatment. Due to limited reports of
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INTRODUCTION
Solitary fibrous tumor (SFT) is a rare mesenchymal neoplasm. Whereas most of the SFTs reported in the literature have occurred in the thoracic cavity and pleura, cases
of SFTs involving extrathoracic organs exist[1-3]. The majority of SFTs are benign and patients commonly present
as asymptomatic; however, excessive size or involvement
of vital structures may lead to paraneoplastic and local
symptoms[1,2,4,5]. Surgery remains the treatment of choice,
and little is known about the benefits of adjuvant therapy
for those rare cases with histological findings that indi-
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Figure 1 Computed tomography scan of the abdomen showing a well-circumscribed, solitary, large mass (15 cm × 10 cm × 20 cm) adjacent to the
left liver lobe. The claw sign of hepatic tissue suggests intrahepatic localization. Notable features include hypervascularity, heterogeneous enhancement,
and smooth margins.

Figure 2 Gross specimen is a bulky neoplasm attached to the liver capsule.

vessels (Figure 3). In addition, areas of high cellularity
with nuclear crowding, cytological atypia, tumor necrosis,
and increased mitotic rate (up to six mitotic figures per 10
high-power fields) were observed. Immunohistochemical
analysis showed positivity for CD34, CD99 and Bcl-2,
and negativity for cytokeratin, CD117, desmin, S-100
and actin. The diagnosis was made of a malignant SFT
involving the liver.
The postoperative course was uneventful, although
the recovery duration was slightly protracted because of
the patient’s poor nutritional status.

cate malignancy[6]. Herein, we report a very rare case of a
malignant SFT involving the liver.

CASE REPORT
A 62-year-old woman presented at our hospital with
complaints of upper abdominal pain persisting for several days and unintended weight loss that had occurred
over the past month approximately. The patient’s surgical
history included resection of the transverse colon in 1984
to remove an adenocarcinoma, for which the results of
follow-up examinations were unremarkable.
Physical examination upon admission revealed cachexia and a palpable large, firm mass in the epigastrium
region that was roughly the size of a coconut. Laboratory
tests showed normal complete blood cell count and slight
thrombocytosis (525 g/L vs normal range: 150-400 g/L),
as well as normal levels of all liver function markers except for C-reactive protein, which was elevated (29 mg/L
vs normal range: 0-5 mg/L).
Computed tomography (CT) scan revealed a remarkably large single circumscribed intraabdominal tumor
(Figure 1) without evidence of lymphatic metastases;
the imaging analysis provided no indication of tumor
relation to any particular organ. The presence of distant
metastases was excluded by findings from additional CT
scanning of the thoracic cavity. A median laparotomy
was performed. The intraoperative findings of a wide
communication between the tumor and the left liver and
absence of penetration into adjacent organs suggested
hepatic origin, and a left hemihepatectomy was carried
out. The gross specimen was a large, lobulated, sharply
demarcated tumor with obvious intratumoral necrotic
areas (Figure 2).
Histological examination revealed the specimen to be
a well-circumscribed mesenchymal tumor adjacent to the
hepatic parenchyma and capsule. The tumor was composed of short spindly and ovoid cells arranged in a random pattern amidst a variable collagenous background
with hemangiopericytoma-like thin-walled ectatic blood
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DISCUSSION
SFTs are most commonly found in the thoracic cavity
and pleura, but have also been reported in various extrathoracic organs, including the upper respiratory tract,
orbits, soft tissue, abdomen, and breast[1-3]. Very rarely do
SFTs involve the liver, and the incidence of these tumors
is unknown[7]. The majority of hepatic SFT diagnoses
have been in adults (mean age: 57.5 years) and there appears to be a strong bias towards the female sex (2:1)[4].
While most cases present as asymptomatic, some cases,
such as our patient described herein, show abdominal
fullness and a palpable mass[5]. Other symptoms that have
been described include paraneoplastic hypoglycemia, fatigue, and weight loss[4]. From a biochemical perspective,
the association of neoplasms with thrombocytosis and
elevated C-reactive protein level is well known[8,9], and the
presence of a tumor may be suspected when these findings are present. However, definitive diagnosis of SFT
is based on a characteristic panel of histological and immunohistochemical features. Histologically, SFT is composed of spindly to ovoid cells, possibly of fibroblastic
origin, which are arranged in a haphazard “patternless”
pattern and intimately intertwined by collagen fibers
of various thicknesses, and associated with numerous
hemangiopericytoma-like dilated thin-walled blood vessels. Immunohistochemically, SFT is positive for CD34,
CD99 and Bcl-2[10]. The diagnosis of SFT was made in
the present case according to these characteristic immunohistochemical findings and histological features.
Whereas most of the SFTs reported in the literature
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Figure 3 Histological findings indicative of malignant solitary fibrous tumor. A: Hypo- and hypercellular patternless growth patterns [hematoxylin and eosin (HE),
× 40]; B: Short spindly to ovoid tumor cells in a collagenous background (HE, × 200); C: Immunohistochemical staining with positive detection of CD34 (HE, × 200); D:
Multifocal areas of necrosis (HE, × 200); E: Hypercellularity, cytologic atypia, and increased mitotic activity (HE, × 400).

have been benign (> 80%), their malignant potential is
largely unknown[2]. About 10%-15% of SFTs behave aggressively. Although no strict correlation has been found
between the SFTs’ morphological features and malignancy, the current World Health Organization (WHO)
classification criteria of soft tissue tumors is used to identify malignant SFT; these criteria include hypercellularity,
cytological atypia, tumor necrosis, high mitotic rate (four
or more mitotic figures per 10 high-power fields), and/or
infiltrative margins[10,11]. The resected tumor specimenfrom our case showed features of high cellularity with
nuclear crowding, moderate to marked cellular atypia,
up to six mitotic figures per 10 high-power fields and
tumor necrosis, fulfilling the WHO criteria for malignant
SFT. The imaging features previously reported for other
benign and malignant SFTs involving the liver seem to
overlap, and there is no distinctive radiological criterion
for diagnosing malignancy, excepting the presence of distant metastases[12].
Malignant SFTs involving the liver are currently
treated by surgical resection, with the aim of obtaining
a margin-negative specimen[6]. Because the number of
cases reported to date is small, evidence of the benefit of
adjuvant therapy is lacking and its use remains controversial[2,13]. As the biological behavior of these tumors and
the patients’ prognosis after treatment have not been well
defined[5], careful follow-up is mandatory.
In conclusion, malignant SFT involving the liver is
very rare. Nevertheless, it should be considered as a po-
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tential differential diagnosis when a single large hepatic
mass is present. Definitive diagnosis is based on histopathological and immunohistochemical findings, andsurgery remains the mainstay of treatment. The rarity of
these cases and limited reports in the literature preclude
any significant speculation regarding the benefit of adjuvant therapy and patient prognosis.

REFERENCES
1

2

3

4

5
6

1138

Neeff H, Obermaier R, Technau-Ihling K, Werner M, Kurtz
C, Imdahl A, Hopt UT. Solitary fibrous tumour of the liver:
case report and review of the literature. Langenbecks Arch
Surg 2004; 389: 293-298 [PMID: 15221390 DOI: 10.1007/
s00423-004-0488-5]
Peng L, Liu Y, Ai Y, Liu Z, He Y, Liu Q. Skull base metastases from a malignant solitary fibrous tumor of the liver. A
case report and literature review. Diagn Pathol 2011; 6: 127
[PMID: 22192457 DOI: 10.1186/1746-1596-6-127]
Shanbhogue AK, Prasad SR, Takahashi N, Vikram R,
Zaheer A, Sandrasegaran K. Somatic and visceral solitary
fibrous tumors in the abdomen and pelvis: cross-sectional
imaging spectrum. Radiographics 2011; 31: 393-408 [PMID:
21415186 DOI: 10.1148/rg.312105080]
Moran CA, Ishak KG, Goodman ZD. Solitary fibrous tumor
of the liver: a clinicopathologic and immunohistochemical
study of nine cases. Ann Diagn Pathol 1998; 2: 19-24 [PMID:
9845719 DOI: 10.1016/S1092-9134(98)80031-2]
Sun K, Lu JJ, Teng XD, Ying LX, Wei JF. Solitary fibrous tumor of the liver: a case report. World J Surg Oncol 2011; 9: 37
[PMID: 21443810 DOI: 10.1186/1477-7819-9-37]
Terkivatan T, Kliffen M, de Wilt JH, van Geel AN, Eggermont AM, Verhoef C. Giant solitary fibrous tumour of the

February 8, 2014|First Edition|

Jakob M et al . Malignant solitary fibrous tumor

7

8

9
10

liver. World J Surg Oncol 2006; 4: 81 [PMID: 17118185 DOI:
10.1186/1477-7819-4-81]
Vennarecci G, Ettorre GM, Giovannelli L, Del Nonno F, Perracchio L, Visca P, Corazza V, Vidiri A, Visco G, Santoro E. Solitary
fibrous tumor of the liver. J Hepatobiliary Pancreat Surg 2005; 12:
341-344 [PMID: 16133706 DOI: 10.1007/s00534-005-0993-0]
Heikkilä K, Harris R, Lowe G, Rumley A, Yarnell J, Gallacher J, Ben-Shlomo Y, Ebrahim S, Lawlor DA. Associations of circulating C-reactive protein and interleukin-6
with cancer risk: findings from two prospective cohorts and
a meta-analysis. Cancer Causes Control 2009; 20: 15-26 [PMID:
18704713 DOI: 10.1007/s10552-008-9212-z]
Levin J, Conley CL. Thrombocytosis associated with malignant disease. Arch Intern Med 1964; 114: 497-500 [PMID:
14184638 DOI: 10.1001/archinte.1964.03860100079008]
Guillou L, Fletcher JA, Fletcher CD, Mandahl N. Extra-

11

12

13

pleural solitary fibrous tumor and hemangiopericytoma.
In: Fletcher CDM, Unni KK, Mertens F, editors. WHO classification of tumours: Pathology and genetics of tumours of
soft tissue and bone. Lyon: IARC Press, 2002: 86-90
Vallat-Decouvelaere AV, Dry SM, Fletcher CD. Atypical
and malignant solitary fibrous tumors in extrathoracic locations: evidence of their comparability to intra-thoracic tumors. Am J Surg Pathol 1998; 22: 1501-1511 [PMID: 9850176
DOI: 10.1097/00000478-199812000-00007]
Fuksbrumer MS, Klimstra D, Panicek DM. Solitary fibrous
tumor of the liver: imaging findings. AJR Am J Roentgenol
2000; 175: 1683-1687 [PMID: 11090404 DOI: 10.2214/
ajr.175.6.1751683]
Nath DS, Rutzick AD, Sielaff TD. Solitary fibrous tumor of
the liver. AJR Am J Roentgenol 2006; 187: W187-W190 [PMID:
16861509 DOI: 10.2214/AJR.05.0294]
P- Reviewer Xian L S- Editor Zhai HH L- Editor A
E- Editor Li JY

WCCR|www.wjgnet.com

1139

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Successful liver resection in a giant hemangioma with
intestinal obstruction after embolization
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Ji-Xiang Zhou, Ji-Wei Huang, Hong Wu, Yong Zeng, Department of Hepato-Biliary-Pancreatic Surgery, West China
Hospital, Sichuan University, Chengdu 610041, Sichuan Province, China
Author contributions: Zhou JX, Wu H and Zeng Y designed
this study; Zhou JX and Huang JW collected, analyzed and interpreted data; Zhou JX drafted the article; all authors critically
reviewed and approved the manuscript; Zhou JX and Zeng Y
are principal investigators for the project.
Correspondence to: Yong Zeng, MD, Department of HepatoBiliary-Pancreatic Surgery, West China Hospital, Sichuan University, 37 Guo Xue Xiang, Chengdu 610041, Sichuan Province, China. zengyongmd@163.com
Telephone: +86-288-5422474 Fax: +86-288-5422474
Received: October 9, 2012
Revised: January 17, 2013
Accepted: March 28, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatic hemangioma; Transcatheter arterial embolization; Intestinal obstruction; Complications;
Hepatectomy
Core tip: Hepatic hemangiomas are the most common
benign tumor of the liver. Most hepatic hemangiomas
remain asymptomatic and require no treatment; giant
hepatic hemangiomas with established complications,
diagnostic uncertainty and incapacitating symptom,
however, are generally considered an absolute indication for surgical resection. We present a case of a
giant hemangioma with intestinal obstruction following transcatheter arterial embolization, by which the
volume of the hemangioma was significantly reduced,
and it was completely resected by a left hepatectomy.
Our experience indicates the effectiveness of pre-operative arterial embolization to reduce tumor size, and
the importance of a close follow-up to decide when to
perform the surgery.

Abstract
Hepatic hemangiomas are the most common benign
tumor of the liver. Most hepatic hemangiomas remain
asymptomatic and require no treatment. Giant hepatic
hemangiomas with established complications, diagnostic uncertainty and incapacitating symptoms, however,
are generally considered an absolute indication for
surgical resection. We present a case of a giant hemangioma with intestinal obstruction following transcatheter arterial embolization, by which the volume of
the hemangioma was significantly reduced, and it was
completely resected by a left hepatectomy. A 21-yearold Asian man visited our hospital for left upper quadrant pain. Examinations at the first visit revealed a left
liver hemangioma occupying the abdominal cavity, with
a maximum diameter of 31.5 cm. Embolization of the
left hepatic artery was performed and confirmed a decrease in its size. However, the patient was readmitted
to our hospital one month after embolization for intestinal obstruction. A left hepatectomy was completed
through a herringbone incision, and safely removed a
giant hemangioma of 26.5 cm × 19.5 cm × 12.0 cm in
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INTRODUCTION
Liver hemangiomas are the most common benign tumors
of the liver, with an estimated prevalence of 3%-20%[1-3].
Most of them are small in size (< 4 cm in diameter) and
asymptomatic and are discovered incidentally during
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screening tests by modern diagnostic procedures. Giant
hemangiomas are defined as tumors with a diameter > 4
cm, and symptoms rarely appear unless the tumor size exceeds 4 cm[4-6]. Although the majority of hepatic hemangiomas remain asymptomatic, symptomatic hepatic hemangiomas can present with abdominal pain, hemorrhage,
biliary compression, or a consumptive coagulopathy.
A range of treatment options exists for liver hemangiomas, from observation to various radiological and surgical procedures. When treatment is needed, surgical excision of the hemangioma is most effective, and associated
with low morbidity and mortality[7,8]. Other treatments, including transcatheter arterial embolization (TAE)[9], arterial ligation[10], radiotherapy[11], radiofrequency ablation[12],
corticosteroid therapy[13], and liver transplantation[14,15],
have been employed for large unresectable lesions. Apart
from liver transplantation, however, the long-term effect
of these methods usually cannot be anticipated.
Here, we report a case of a giant hemangioma with
intestinal obstruction following TAE treatment, by which
the volume of the hemangioma was significantly reduced,
and it was completely resected by a left hepatectomy.

duct was slightly dilated as a result of compression by
the hemangioma. The left hepatic vein was completely
occluded, while the hepatic vena cava and the middle
and right hepatic veins remained patent (Figure 1A-C).
The gastrointestinal tract was compressed with no sign
of intestinal obstruction. Volumetric analysis revealed a
tumor volume of 6503 mL and a right hemiliver volume
of 1140 mL. The findings of MDCT were further confirmed by magnetic resonance imaging (Figure 2).
TAE of the left hepatic artery was performed with
lipiodol. Thereafter, we planed to calculate and investigate the tumor volume, anatomical positions, and recanalizations by dynamic MDCT once a month, not to
misjudge the timing of operation. However, the patient
was readmitted to our emergency department one month
after TAE, with abdominal pain for two days and clinical characteristics of intestinal obstruction. MDCT on
admission revealed the thickening and swelling of the
small bowel, dilatation and multiple liquid gas level of the
lower part of esophagus, stomach and small bowel, and
the colon collapsed. Volumetric analysis revealed that the
tumor volume had decreased to 3988 mL (Figure 1D-F).
The patient was initially managed conservatively by gastrointestinal decompression and intravenous therapy.
Close observation and timely treatment were conducted.
The patient’s condition improved in 7 d.
The remarkable volume reduction of the tumor allowed for a safe approach to the portal vein and hepatic
artery. Through a herringbone incision, a left hepatectomy was safely conducted after the ligation of left hepatic
artery, middle hepatic artery and left branch of portal
vein. There were extensive adhesions formed between
the hemangioma and the jejunum, ileum, sigmoid colon,
peritoneum and omentum. No dilated intestinal loops
were found. The duration of operation was 280 min and
intraoperative blood loss was 400 mL. The resected tumor was 26.5 cm × 19.5 cm × 12.0 cm in size and 3690
g in weight (Figure 3). Histologically, it was diagnosed as
a cavernous hemangioma with local subcapsular necrosis, calcification and fibrous tissue proliferation.
The patient’s post-operative course was uneventful
and he was discharged from the hospital 16 d after surgery. At 6 mo following surgery, he enjoys an improved
quality of life with normal liver function.

CASE REPORT
A 21-year-old Asian man visited a local hospital for left
upper quadrant pain as the chief complaints. Ultrasonography, performed during the visit, detected huge hyperechoic lesions, and under the diagnosis of a giant hemangioma, he was recommended for surgery and transferred
to our hospital. The patient’s past or family medical history was unremarkable. Physical examination revealed
a grossly distended abdomen without a fluid wave, and
tenderness and bounce pain in the left upper quadrant.
On admission, the patient’s laboratory values were
notable for an international normalized ratio of 1.16, a
decreased fibrinogen level of 1.99 g/L (normal range,
2.0-4.0) and D-dimer levels of 8.12 mg/L fibrinogen
equivalent unit (normal range, < 0.55 mg/L). The results
of blood routine and liver function tests were normal, including a total bilirubin level of 0.99 mg/dL, an albumin
level of 40.2 g/L, and an indocyanine green retention
rate at 15 min of 5.6%. Serum tumor markers were all
within normal range.
Multi-detector computed tomography (MDCT) on
admission revealed a huge hemangioma, 31.5 cm × 24.8
cm × 11.1 cm, located on the left liver, and replacing the
parenchyma of the left liver. His abdomen was distended
by the huge hemangioma extending to the pelvis. The
non-contrast phase showed a homogenous hypodense
lesion contrasted with the surrounding liver parenchyma.
On arterial phase images, the lesion remained hypodense
relative to normal liver, but early central enhancement
was detected. On delayed phase images, the lesion show
ed progressive fill-in. These findings indicated a giant
hemangioma. The left hepatic artery and its branches
were extremely stretched, and the left portal vein was
compressed and occluded by the tumor. The left hepatic
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DISCUSSION
Cavernous hemangiomas of the liver are benign, and
usually small (< 4 cm) in size, but when they are larger
than 4 cm in diameter, they are classified as giant cavernous hemangiomas[16]. They arise from the mesoderm
and are composed of blood-filled cavernous spaces of
varying size lined with a single layer of flat endothelial
cells, which may be separated by fibrous septa of variable thickness[16,17]. Hemangiomas show specific features
in imaging diagnosis; therefore most cases can be diagnosed preoperatively. As a hemangioma increases in size,
it can cause congestion, bleeding, thrombosis and infarc-
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Figure 1 Axial images of multi-detector computed tomography. Multi-detector computed tomography (MDCT) images at the first visit (A-C), and corresponding
MDCT slices just before the operation (i.e., one month after transcatheter arterial embolization) (E-G).

A

B

Figure 2 Coronal (A) and sagittal (B) views of the hemangioma from magnetic resonance imaging.

Figure 3 Intra-operative photograph of the tumor.

jaundice, biliary colic, and gastric outlet obstruction[18].
A recent major argument in the treatment of liver
hemangiomas is the indications of operation. Considering the benign and non-progressive nature of the dis-

tion (and consequent stomachache), Kasabach-Merritt
syndrome, and spontaneous rupture. Out of the mass
effect, it might produce symptoms such as obstructive
WCCR|www.wjgnet.com
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ease, it is currently accepted that a giant hemangioma
is not necessarily an indication for surgery just because
of its size, and continued observation in asymptomatic
patients or patients with minimal abdominal symptoms
seems to be justified[19,20]. Surgery remains the only consistently effective curative treatment for giant hemangiomas
and should be considered for patients with established
complications, diagnostic uncertainty and incapacitating
symptoms, where operative risk is acceptable, or where
the diagnosis remains uncertain despite appropriate specialist investigation[21]. Various other treatment methods
have been reported but their long-term results have been
poor[20].
In our case, the patient complained of abdominal
pain. For the treatment of a giant hemangioma accompanied with symptoms, surgical resection is primarily
recommended. Based on the liver function tests and
remnant liver volume, urgent primary tumor resection
seemed possible. But we considered that an urgent resection at the first admission would be dangerous because it
seemed difficult to approach the bifurcation of hepatic
artery and portal vein behind the tumor. Liver transplantation was also considered an option, but the patient
strongly refused because of donor shortage and high
expenses for transplantation. Although some authors reported that symptomatic giant liver hemangiomas can be
managed successfully and non-invasively by TAE with a
satisfactory decrease in symptoms and tumor volume[22],
the effect of TAE generally seems to be variable and
sometimes even results in a volume increase[14,15]. However, there were reports that TAE for giant hemangiomas,
performed prior to surgical resection, facilitated the mobilization of the liver by shrinking the hemangioma and,
consequently, decreased intraoperative hemorrhage[9,23].
We also performed TAE before surgery to ensure the
safety of the future radical resection of the tumor, which
resulted in a decrease in the size of hemangioma, as
shown in the previous report.
Considering the various complications and vascular
recanalization after TAE which might postpone the operation and result in the loss of an opportunity for the radical resection, some authors recommend urgent operation
after TAE[9,24]. In the present case, the patient was readmitted to our hospital one month after TAE with intestinal obstruction. To our knowledge, intestinal obstruction
after embolization of a giant hepatic hemangioma has
not previously been reported in the English literature, we
speculated that it might be related to the tumor shrinkage, and inflammatory adhesions formed between the tumor and small bowel. Based on this speculation and the
remarkable volume reduction of the tumor, we decided
to perform a left hepatectomy. Fortunately, the operation
was safely conducted without any complication, and our
speculation was confirmed by the laparotomy and histological examination. However, when to operate should be
decided on a case-by-case basis, with close follow-up and
meticulous assessment by skillful surgeons and radiologists, not to misjudge the appropriate timing for the radical surgery.

WCCR|www.wjgnet.com

We report a case of a single huge hemangioma with
intestinal obstruction following TAE treatment, by which
the volume of the hemangioma was significantly reduced,
and it was completely resected by a left hepatectomy. The
outcome in our case indicates the importance of pre-operative management to reduce tumor size before surgery,
and surgeons should pay attention to the complications
of TAE.
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DIGESTIVE SYSTEM DISEASES

Massive hepatic necrosis with toxic liver syndrome
following portal vein ligation
Aurélien Dupré, Johan Gagnière, Lucie Tixier, David Da Ines, Sébastien Perbet, Denis Pezet, Emmanuel Buc
ligation concomitant with a decrease in venous outflow
due to liver metastases encircling the right and median
hepatic vein. This is the first documented case of toxic
liver syndrome in a non-cirrhotic patient with favorable
issue, and a rare complication of PVL.
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INTRODUCTION
Portal vein embolization (PVL) was first used by Makuuchi et al [1] to induce liver hypertrophy before major
hepatectomy in biliary cancers. The technique was then
applied to hepatocellular carcinoma and colorectal liver
metastases (CRLM) to decrease postoperative morbidity
and mortality[2,3]. PVL and portal vein embolization (PVE)
are generally safe with few side effects in non-cirrhotic
patients[4]. Suppression of the right portal flow causes
atrophy of the right lobe, and induces the production of
various growth factors and proinflammatory cytokines
that prepare hepatocytes for growth (for review, see[5]).
Whereas arterial ischemia can induce massive liver necrosis, the suppression of portal flow leads to progressive
apoptosis with minor consequences for liver function[6],
owing mainly to a compensatory increase in arterial blood
flow in the deprived lobe, a phenomenon called “hepatic
arterial buffer response (HABR)”[7]. Here we report a
case of massive hepatic necrosis of both the right lobe

Abstract
Right portal vein ligation (PVL) is a safe and widespread
procedure to induce controlateral liver hypertrophy for
the treatment of bilobar colorectal liver metastases. We
report a case of a 60-year-old man treated by both right
PVL and ligation of the glissonian branches of segment
4 for colorectal liver metastases surrounding the right
and median hepatic veins. After surgery, the patient
developed massive hepatic necrosis with secondary pulmonary and renal insufficiency requiring transfer to the
intensive care unit. This so-called toxic liver syndrome
finally regressed after hemofiltration and positive oxygen therapy. Diagnosis of acute congestion of the ligated lobe was suspected. The mechanism suspected was
an increase in arterial inflow secondary to portal vein
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Figure 1 Preoperative multidetector computed tomograph at portal
venous phase showing a large metastasis (arrowheads) encircling the
confluence of the right hepatic vein and middle hepatic vein, without any
thrombosis, and displacing the end of the left hepatic vein (asterisk). RHV:
Right hepatic vein; MHV: Middle hepatic vein; LHV: Left hepatic vein.
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CASE REPORT
A 60-year-old man was referred to our tertiary center for
treatment of metachronous bilobar colorectal liver metastases. He had no medical history. Two years before he
had undergone right colectomy for stage Ⅱ colon cancer
with no adjuvant anticancer therapy. During oncologic
follow-up, three CRLM were detected by multidetector
computed tomography scan: two in the right lobe, and
one large one encircling the right and middle hepatic
veins and displacing the left hepatic vein (Figure 1).
Neoadjuvant chemotherapy (six courses of FOLFOX
with cetuximab) was administered, with control imaging showing objective response according to RECIST
criteria[8]. Radical resection required right hepatectomy
enlarged to segment 4 (right trisectionectomy according to the Brisbane terminology[9]). To improve left lobe
hypertrophy, we decided to perform a two-stage surgical
procedure: first, right PVL with ligation of the glissonian
branches of segment 4, and assessment of resectability
using intraoperative liver ultrasonography (US) followed
by right trisectionectomy. At first stage laparotomy, the
liver was normal with no sign of chemotherapy-related
injury. CRLM were confined to the right lobe and did not
involve the left hepatic vein. A right PVL was performed
with ligation of the glissonian branches of segment 4.
The immediate postoperative course was marked by
a massive peak of transaminase and moderate liver insufficiency (Figure 2). The patient developed pulmonary and
renal insufficiency with oligoanuria necessitating transfer
to the intensive care unit (ICU) for non-invasive positive
pressure ventilation and hemofiltration. US of the hepatic
pedicle did not show any vascular thrombosis. Multidetector computed tomography (MD-CT) performed at
postoperative day (POD) 2 showed massive hepatic necrosis of segment 4 and of a large part of the right hemi-

WCCR|www.wjgnet.com

mmol/L

UI/L

300
20000

Surgery 1

2
3
4
Postoperative days

5

6

7

Figure 2 Postoperative blood tests. A: Transaminases increased from
postoperative day 1, reached a peak at postoperative day 3, then returned
to normal value on postoperative day 7. Serum creatinin started to increase
after the peak of transaminases, as observed in the toxic liver syndrome, and
decreased after hemofiltration; B: Platelets decreased regularly as from the first
postoperative day. Total bilirubin increased from the first postoperative day and
reached a plateau around 100 μmol/L. Prothrombin time fell rapidly to 47% at
postoperative day 1 and thereafter increased progressively. ASAT: Aspartate
amino transferase; ALAT: Alanine amino transferase.

liver, hypertrophy of the left lobe and ascites (Figure 3).
Renal biopsy revealed acute tubular necrosis without any
particularity (Figure 4). Liver biopsy was not performed
because of relative liver insufficiency and ascites. The level
of transaminases started to decrease progressively from
POD 2, and hemofiltration was stopped after recovery
of renal function at POD 12. Finally, the patient was discharged from ICU at POD 15. A liver abscess developed
in segment 8 near the necrotic area. Percutaneous drainage showed infected collection without biliary leak, with
favorable outcome after appropriate antibiotic treatment.
The patient was discharged from hospital after 52 d.

DISCUSSION
Portal vein occlusion by ligation or embolization is a
safe procedure widely used to induce liver hypertrophy
of the future remnant liver before major liver resection.
The mortality of this procedure is these procedures nil
and major morbidity is about 1%[6]. In the event of postprocedure symptoms, which occur in more than 50% of
patients, transaminase levels peak at a level less than three
times baseline 1 to 3 d after embolization and return to
baseline in 7-10 d[10]. Fever and post-embolization syn-
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Figure 3 Postoperative day 2 non-enhanced multidetector computed
tomograph scan. Massive hepatic necrosis of the medial segment of the left
lobe (segment 4, white arrowhead) and of a large part of the right lobe (black
arrowhead) are shown, with remarkable hypertrophy of the lateral segments of
the left lobe (red zone). Note also ascites (asterisk).

Figure 4 Renal biopsy showing acute tubular necrosis: Tubules dilated
with sometimes a low-lying epithelium and pleomorphic nuclei. The brush
border of the proximal tubular cells is missing. The lumen of some tubules
contains rare tubular cell necrosis (white arrows). There is a diffuse interstitial
edema (Masson’s trichrome, ×40).

drome, which are frequently observed after trans-arterial
chemoembolization, are rare in PVE or PVL. Markers of
liver insufficiency (bilirubin, prothombin time) are usually
not affected. Hepatic necrosis of the ligated lobe has never been reported as a major complication[4]. Despite having different courses within the liver, arterial and portal
blood flow drain in a common terminal hepatic veinule[11].
Thus, occlusion of a branch of the portal vein induces
an ipsilateral HABR that guarantees rapid normalization
of overall blood flow in the ligated lobe[12]. Flow in the
hepatic artery of the ligated lobe increases by more than
3-fold for this compensatory effect and is usually well
tolerated as venous outflow can absorb the overflow[13].
Hepatic necrosis involves the interruption of hepatic
arterial flow with secondary damage due to liver hypoxemia. Interestingly, portal arterialization by arterioportal
shunting restores normal oxygen supply within the liver
and can prevent liver necrosis[14]. Hence, hypoxemia is
the main cause of liver necrosis and explains why portal
vein obstruction alone cannot induce hepatic necrosis. In
contrast, impairment of venous outflow following compression by liver tumors may be very deleterious in this
situation. Studies on venous drainage of right lobe grafts
in living donor liver transplantation have demonstrated
that non reconstruction of the middle hepatic vein can
lead to congestion of the anterior sector, with possible
severe liver dysfunction[15,16]. In such cases, assessment
of hepatic tissue oxygenation using near-infrared spectrometry has confirmed congestion with hypoxemia of
the anterior sector[17]. As a consequence, portal veins can
become the draining veins to ensure adequate venous
outflow, via a mechanism of regurgitation[18]. Finally, it
can be speculated that compression of the right and median hepatic veins by liver metastases silently reduced the
flow in these veins, with partial recovery of liver outflow
through the portal system. PVL in this condition could
have induced acute congestion with secondary necrosis
of the right liver. Congestion was probably worsened by
increased hepatic arterial inflow due to hepatic arterial
buffer response secondary to PVL.
Acute congestion probably led to massive hepatic ne-

crosis of the right lobe with partial liver insufficiency. In
our patient, massive hepatic necrosis caused renal, cardiac
and respiratory dysfunction. This so-called “toxic liver
syndrome (TLS)” was first described by Ringe et al[19] in
fulminant hepatic failure. Definition is based on complete
liver necrosis associated with cardiovascular shock, renal,
and possibly respiratory failure requiring vasopressor
support, hemodialysis, and mechanical ventilation[19]. The
pathophysiology is still unclear but seems to involve toxic
metabolites released from the necrotic liver, such as cytokines or cardiosuppressive factors, known to play a role
in cardiac and pulmonary instability after liver ischemiareperfusion syndrome[20,21]. Furthermore, intra-abdominal
hypertension related to an increase in the volume of the
intra-abdominal organs and ascites can impair cardiac preload by reduced venous return and pulmonary function
and by limitation of abdominal wall expansion[22]. TLS is
invariably fatal, and all the studies on the topic have been
published in the setting of two-stage liver transplantation[19,23-26]. To the best of our knowledge, there are no
documented cases of reversible TLS. The syndrome usually develops following graft failure or acute rejection in
liver transplantation, but can also have traumatic, toxic
or postoperative causes[19]. Spontaneous evolution of
TLS is fatal mainly because of its association with liver
failure[19]. One approach is wo-stage liver transplantation,
which consists in (1) removing the necrotic liver to avoid
toxic syndrome and stabilize the patient; and (2) restoring
hepatic function with transplantation[27]. In our case, the
patient did not develop fatal complications, for at least
two reasons. First, only a part of the liver was involved
by necrosis so that TLS was comparatively moderate.
Second, the remnant liver spared by necrosis was neither
cirrhotic nor fibrotic and was able to ensure sufficient
hepatic function to minimize liver insufficiency, as demonstrated by the rapid hypertrophy visualized on MDCT. Taken together, these two factors may have limited
the consequences of TLS and directly contributed to the
patient’s favorable clinical evolution.
Portal vein ligation must be avoided when impaired
venous return is suspected. There is the risk of massive
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hepatic necrosis occurring due to hepatic congestion and
secondary toxic liver syndrome, which can be fatal. This
is the first documented observation of a spontaneously
reversible toxic liver syndrome with minor hepatic failure.

14

15

REFERENCES
1

2

3

4

5

6

7
8

9

10
11

12

13

Makuuchi M, Thai BL, Takayasu K, Takayama T, Kosuge T,
Gunvén P, Yamazaki S, Hasegawa H, Ozaki H. Preoperative
portal embolization to increase safety of major hepatectomy
for hilar bile duct carcinoma: a preliminary report. Surgery
1990; 107: 521-527 [PMID: 2333592]
Kinoshita H, Sakai K, Hirohashi K, Igawa S, Yamasaki O,
Kubo S. Preoperative portal vein embolization for hepatocellular carcinoma. World J Surg 1986; 10: 803-808 [PMID:
3022488 DOI: 10.1007/BF01655244]
Kawasaki S, Makuuchi M, Kakazu T, Miyagawa S, Takayama T, Kosuge T, Sugihara K, Moriya Y. Resection for multiple
metastatic liver tumors after portal embolization. Surgery
1994; 115: 674-677 [PMID: 8197557]
Abulkhir A, Limongelli P, Healey AJ, Damrah O, Tait P, Jackson J, Habib N, Jiao LR. Preoperative portal vein embolization
for major liver resection: a meta-analysis. Ann Surg 2008; 247:
49-57 [PMID: 18156923 DOI: 10.1097/SLA.0b013e31815f6e5b]
Yokoyama Y, Nagino M, Nimura Y. Mechanisms of hepatic
regeneration following portal vein embolization and partial
hepatectomy: a review. World J Surg 2007; 31: 367-374 [PMID:
17219273 DOI: 10.1007/s00268-006-0526-2]
Ebata T, Yokoyama Y, Igami T, Sugawara G, Takahashi Y,
Nagino M. Portal vein embolization before extended hepatectomy for biliary cancer: current technique and review of 494
consecutive embolizations. Dig Surg 2012; 29: 23-29 [PMID:
22441616 DOI: 10.1159/000335718]
Lautt WW. Mechanism and role of intrinsic regulation of hepatic arterial blood flow: hepatic arterial buffer response. Am
J Physiol 1985; 249: G549-G556 [PMID: 3904482]
Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan
RS, Rubinstein L, Verweij J, Van Glabbeke M, van Oosterom
AT, Christian MC, Gwyther SG. New guidelines to evaluate
the response to treatment in solid tumors. European Organization for Research and Treatment of Cancer, National Cancer Institute of the United States, National Cancer Institute of
Canada. J Natl Cancer Inst 2000; 92: 205-216 [PMID: 10655437
DOI: 10.1093/jnci/92.3.205]
Strasberg S, Belghiti J, Clavien P, Gadzijev E, Garden J, Lau W.
The Brisbane 2000 terminology of liver anatomy and resections. HPB (Oxford) 2000; 2: 333-339 [DOI: 10.1080/136518202
760378489]
Liu H, Zhu S. Present status and future perspectives of
preoperative portal vein embolization. Am J Surg 2009; 197:
686-690 [PMID: 19249737 DOI: 10.1016/j.amjsurg.2008.04.022]
Sherman IA, Dlugosz JA, Barker F, Sadeghi FM, Pang KS.
Dynamics of arterial and portal venous flow interactions
in perfused rat liver: an intravital microscopic study. Am J
Physiol 1996; 271: G201-G210 [PMID: 8760124]
Richter S, Vollmar B, Mücke I, Post S, Menger MD. Hepatic
arteriolo-portal venular shunting guarantees maintenance
of nutritional microvascular supply in hepatic arterial buffer response of rat livers. J Physiol 2001; 531: 193-201 [PMID:
11179403 DOI: 10.1111/j.1469-7793.2001.0193j.x]
Kollmar O, Corsten M, Scheuer C, Vollmar B, Schilling
MK, Menger MD. Portal branch ligation induces a hepatic arterial buffer response, microvascular remodeling,
normoxygenation, and cell proliferation in portal blooddeprived liver tissue. Am J Physiol Gastrointest Liver Physiol
2007; 292: G1534-G1542 [PMID: 17347450 DOI: 10.1152/ajp-

16

17

18

19

20

21

22

23

24

25

26

27

gi.00503.2006]
Shimizu Y, Miyazaki M, Shimizu H, Ito H, Nakagawa K,
Ambiru S, Yoshidome H, Nakajima N. Beneficial effects of
arterialization of the portal vein on extended hepatectomy.
Br J Surg 2000; 87: 784-789 [PMID: 10848860 DOI: 10.1046/
j.1365-2168.2000.01382.x]
Lee S, Park K, Hwang S, Lee Y, Choi D, Kim K, Koh K, Han
S, Choi K, Hwang K, Makuuchi M, Sugawara Y, Min P. Congestion of right liver graft in living donor liver transplantation. Transplantation 2001; 71: 812-814 [PMID: 11330547 DOI:
10.1097/00007890-200103270-00021]
Yamamoto H, Maetani Y, Kiuchi T, Ito T, Kaihara S, Egawa
H, Itoh K, Kamiyama Y, Tanaka K. Background and clinical
impact of tissue congestion in right-lobe living-donor liver
grafts: a magnetic resonance imaging study. Transplantation 2003; 76: 164-169 [PMID: 12865804 DOI: 10.1097/01.
TP.0000072340.87482.17]
Cui D, Kiuchi T, Egawa H, Hayashi M, Sakamoto S, Ueda M,
Kaihara S, Uemoto S, Inomata Y, Tanaka K. Microcirculatory
changes in right lobe grafts in living-donor liver transplantation: a near-infrared spectrometry study. Transplantation 2001;
72: 291-295 [PMID: 11477355 DOI: 10.1097/00007890-2001072
70-00022]
Murata S, Itai Y, Asato M, Kobayashi H, Nakajima K, Eguchi
N, Saida Y, Kuramoto K, Tohno E. Effect of temporary occlusion of the hepatic vein on dual blood in the liver: evaluation
with spiral CT. Radiology 1995; 197: 351-356 [PMID: 7480676]
Ringe B, Lübbe N, Kuse E, Frei U, Pichlmayr R. Total hepatectomy and liver transplantation as two-stage procedure.
Ann Surg 1993; 218: 3-9 [PMID: 8328827 DOI: 10.1097/000006
58-199307000-00002]
Bihari DJ, Gimson AE, Williams R. Cardiovascular, pulmonary and renal complications of fulminant hepatic failure. Semin Liver Dis 1986; 6: 119-128 [PMID: 3529406 DOI:
10.1055/s-2008-1040595]
Blanot S, Gillon MC, Lopez I, Ecoffey C. Circulating endotoxins and postreperfusion syndrome during orthotopic liver
transplantation. Transplantation 1995; 60: 103-106 [PMID:
7624932 DOI: 10.1097/00007890-199507150-00019]
Joshi D, Saha S, Bernal W, Heaton N, Wendon J, Auzinger
G. Haemodynamic response to abdominal decompression
in acute Budd-Chiari syndrome. Liver Int 2011; 31: 1171-1178
[PMID: 21745299 DOI: 10.1111/j.1478-3231.2011.02557.x]
Domínguez Fernández E, Lange K, Lange R, Eigler FW.
Relevance of two-stage total hepatectomy and liver transplantation in acute liver failure and severe liver trauma.
Transpl Int 2001; 14: 184-190 [PMID: 11499909 DOI: 10.1111/
j.1432-2277.2001.tb00039.x]
Guirl MJ, Weinstein JS, Goldstein RM, Levy MF, Klintmalm
GB. Two-stage total hepatectomy and liver transplantation
for acute deterioration of chronic liver disease: a new bridge
to transplantation. Liver Transpl 2004; 10: 564-570 [PMID:
15048803 DOI: 10.1002/lt.20134]
Ringe B, Pichlmayr R. Total hepatectomy and liver transplantation: a life-saving procedure in patients with severe hepatic trauma. Br J Surg 1995; 82: 837-839 [PMID: 7627526 DOI:
10.1002/bjs.1800820637]
Ferraz-Neto BH, Moraes-Junior JM, Hidalgo R, Zurstrassen MP, Lima IK, Novais HS, Rezende MB, Meira-Filho SP,
Afonso RC. Total hepatectomy and liver transplantation as a
two-stage procedure for toxic liver: case reports. Transplant
Proc 2008; 40: 814-816 [PMID: 18455026 DOI: 10.1016/j.transp
roceed.2008.02.043]
Ringe B, Pichlmayr R, Lübbe N, Bornscheuer A, Kuse E. Total hepatectomy as temporary approach to acute hepatic or
primary graft failure. Transplant Proc 1988; 20: 552-557 [PMID:
3279648]
P- Reviewer Luca V S- Editor Jiang L L- Editor A
E- Editor Li JY

WCCR|www.wjgnet.com

1148

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Surgical treatment of a patient with peliosis hepatis: A case
report
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many small capsules filled with blood cells. The patient
was diagnosed with peliosis hepatis based on his medical history of having been bitten by a dog, presence
of mild anemia, and lack of characteristic symptoms,
including fever of unknown origin, abdominal pain, and
hepatosplenomegaly, combined with intraoperative and
postoperative pathologic findings. The operation was
successful, and after being treated with anti-infection
agents, the patient had a good recovery.
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Core tip: This report describes a case of a space-occupying lesion in the right liver in a 38-year-old man who
was diagnosed with peliosis hepatis based on the medical history of having been bitten by a dog, presence
of mild anemia, and lack of characteristic symptoms,
including fever of unknown origin, abdominal pain, and
hepatosplenomegaly, combined with intraoperative and
postoperative pathologic findings. The operation was
successful, and after being treated with anti-infection
agents, the patient had a good recovery.

Abstract
This report describes a case of a space-occupying lesion in the right liver in a 38-year-old man who was
found to have peliosis hepatis. Clinical data of this
patient were presented, including medical history,
laboratory test and imaging results, and postoperative
pathological findings (hematoxylin and eosin staining).
Review of his medical history showed that the patient
had been bitten by a dog three years earlier. B-mode
ultrasonography revealed an uneven echo mass in the
right hemiliver, and magnetic resonance imaging scans
also showed a mass in the anterior segment of the
right liver. Upon surgical removal, the mass was found
to be 4.0 cm × 3.8 cm × 3.8 cm in size and located
in segment Ⅵ. The mass had a dark and soft appearance, with an irregular edge on intraoperative ultrasonography. Postoperative pathological findings revealed
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INTRODUCTION
Peliosis hepatis (PH) is a rare clinical disease, appearing mostly as diffuse hepatic lesions. PH is considered a
benign vasogenic lesion and is characterized by the presence of cystic blood-filled cavities distributed randomly
throughout the liver parenchyma. This disease is more
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as tuberculosis, hematological malignancies[3,4], acquired
immunodeficiency syndrome[5], immune deficiency after
transplantation[6], and hepatocellular carcinoma (HCC)[7].
Infectious factors include Bartonella infection, which
leads to cat-scratch disease[8,9]. PH has also been observed
in dogs infected with Bartonella[10]. Despite the absence
of symptoms of cat-scratch disease, the patient’s dogbite experience suggests the possibility of Bartonella
infection.
PH is usually caused by autoimmune disorders triggered by endogenous and exogenous risk factors. These
autoimmune disorders can induce primary dysfunction
in the endothelial cells of the liver sinus, as well as hepatocyte necrosis. This causes angiectasis and hyperemia,
producing multiple blood-filled cystic spaces in the liver
parenchyma.
Clinical development of PH is not apparent, and it
is difficult to detect at its onset. The diagnosis of PH
is based on pathological examination and liver imaging.
Imaging can disclose either intrahepatic space-occupying
or diffuse lesions. MRI scans of the patient reported
here showed a mass in the anterior segment of the right
liver, approximately 3.8 cm × 3.1 cm in size, with irregular boundaries, that showed a weak T1 and a strong
T2 signal, resulting in inhomogeneous enhancement. In
addition, the diffusion weighted imaging phase showed a
strong signal with increasing B values. This result is consistent with those observed in other patients with PH[11].
PH shows a broad spectrum of appearances on radiography, primarily because the demonstrations of MRI
scans largely depend on the blood supply to the lesions[12].
This lack of specificity can easily result in a misdiagnosis
of other hypervascular tumors[13]. In addition, PH and
HCC may occur together[7]. Therefore, only pathologic
findings are considered the gold standard for the diagnosis of PH.
PH is a benign vasogenic lesion, which usually can
be cured by removal of the mass or part of the liver. No
patient has shown recurrence or metastasis. Its special
pathological structure nonetheless makes patients prone
to liver rupture and hemorrhage[14] or death due to hepatic failure. The incidence of PH is relatively low, but
it has high risks. Thus, it should be aggressively treated
once diagnosed, in order to prevent complications. Treat
ment should be tailored based on the location and extent
of the lesion, the damage to liver function, and whether
or not serious amalgamative complications can occur.
Because of its insidious onset and insufficient specific clinical manifestations, the diagnosis of PH is often
delayed, making treatment more difficult. Most patients
are not diagnosed until PH develops into diffuse lesions
accompanied by severe liver failure, at which point liver
transplantation is life-saving[15]. The treatments for diffuse lesions without severe damage to liver function typically include finding and removing the cause (i.e., treating
the primary disease, controlling infection, or stopping
any associated drugs), assisted by medicines that protect
liver function. Liver transplantation is indicated, how-

common in adults than in children or adolescents. We
herein report a case of PH in a 38-year-old man.

CASE REPORT
A 38-year-old man presented with a space-occupying
lesion in his right liver. The patient had been bitten by
a dog three years earlier, but his health was generally
good. The patient did not have hepatosplenomegaly or
symptoms of tuberculosis intoxication, nor did he have
a history of blood transfusions or long-term use of glu
cocorticoids or anabolic hormones. Physical examination
revealed no abnormalities. Blood tests showed that his hemoglobin level was 90 g/L, whereas his blood biochemistry, liver and kidney function tests, and alpha fetal protein, cancer embryo antigen, carbohydrate antigen 19-9
concentrations were all within normal ranges. He was
positive for hepatitis B surface antibody (323.21 IU/L)
and core antibody (4.25 S/C.0), but negative for other
hepatitis B antigens and antibodies and negative for human immunodeficiency virus. Hepatobiliary magnetic
resonance imaging (MRI) revealed a 3.8 cm × 3.1 cm
mass with irregular boundaries in the anterior segment of
his right liver.
Enhanced scanning showed inhomogeneous enhan
cement, peaking at the arterial phase (Figure 1). Color
ultrasonography showed that his liver had a normal appearance, but there was a 3.9 cm × 3.9 cm mass with
inhomogeneous echo in his right hemiliver with unclear
boundaries and weak blood flow signal within the mass
(Figure 2). He underwent surgery, which revealed the
mass located in segment Ⅵ. Intraoperative ultrasonography showed that the mass was 4.0 cm × 3.8 cm × 3.8 cm
in size, and had a dark and soft appearance, with irregular edges (Figure 3). No abnormality was observed in
any other abdominal organs. Rapid pathological examination on frozen sections suggested the possibility of a
hepatic hemangioma, although pathological assessment
confirmed PH (Figure 4). The operation was successful,
and after being treated with anti-infection agents, the patient had a good recovery.

DISCUSSION
At gross inspection, the peliotic lesions in a PH liver
look like “Swiss cheese slices”. Microscopically, there are
two types of peliosis: “parenchymal peliosis” and “phlebectatic peliosis”[1], the main difference being whether
the cavities are lined by endothelium or fibrotic tissue.
The patient described here had parenchymal peliosis.
The pathogenesis of PH remains unknown, and pa
thogenic factors vary. Roughly they can be divided into
three categories: drug-related, autoimmune and infectious. PH has been associated with the use of hormones
and immunosuppressive medications, especially α-alkyl
steroid hormones and thiopurine[2]. Autoimmune factors
are those associated with secondary immunodeficiency
caused by certain potential consumptive diseases, such
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Figure 1 Magnetic resonance imaging scans. A: Hepatobiliary magnetic resonance imaging scans revealed a 3.8 cm × 3.1 cm mass in the anterior segment of the
right liver with irregular boundaries, producing low-intensity T1 signals and high-intensity T2 signals; B-D: Gadolinium diethylenetriamine-pentaacid enhanced scanning showed inhomogeneous enhancement, peaking during the arterial phase and declining during the portal vein and parenchymal phases. The lumen and collateral
vessels of the portal vein were well defined without filling defects.

A

B

Figure 2 B-mode ultrasonography. A: B-mode ultrasonography showing a 3.9 cm × 3.3 cm mass with inhomogeneous echo in the right hemiliver; B: The boundary
was unclear and some blood-flow signal was detected within the mass.
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B

C

Figure 3 Gross appearance of the mass after surgical removal. A: There were no clear boundaries or lining membrane between the mass and the liver; B: The
specimen had an irregular shape; C: Several blood-filled cystic spaces were observed after opening the mass.
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plications such as abdominal bleeding, and can result in
a clear diagnosis to guide further treatments, we decided
to perform a precise hepatectomy. The long-term therapeutic effects remain to be determined.
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Figure 4 Pathologic examination, showing irregular and dilated lacunae,
some of which were filled with blood and without endothelial linings. Hematoxylin and eosin staining, original magnification A: × 100; B: × 200; C: × 400.
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ever, for patients with severely diffuse lesions accompanied by hepatic failure. If focal lesions are diagnosed
by laparoscopy, biopsy or fine-needle aspiration and the
cause has been clearly determined, the treatment usually
consists of removing the cause and closely monitoring
the patient. Patients with ruptured lesions and bleeding should be promptly treated by transcatheter superselective embolization or even surgical hemostasis (if
necessary)[16,17]. If the cause is unknown or conservative
treatment is ineffective, surgery should be performed.
Although the lesion was focal in the patient described
in this report, its space-occupying nature could not be
clearly estimated. The patient had no liver function abnormality (Child-Pugh grade A) and no relevant basic
disease or medical history. However, the patient had mild
anemia that might be caused by hemorrhage of the lesion. Since surgical removal can effectively prevent com-
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Small hepatocellular carcinoma with ring calcification: A case
report and literature review
Takashi Murakami, Daisuke Morioka, Hideki Takakura, Yasuhiko Miura, Shinji Togo
tion due to the poor differentiation. Ring calcification
in untreated HCC may suggest a lower differentiation
of the tumor. Even if its size is small, hepatic resection
should be performed for any tumor with ring calcification because poor differentiation is considered to be
one of the risk factors for recurrence after local ablation therapy, including radio frequency ablation.
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Abstract
Ring calcification in untreated hepatocellular carcinoma
(HCC) is extremely rare, with only 3 previously reported cases in the English-language literature. A case of
HCC with ring calcification was reported in this paper.
Additionally, 3 previously reported cases of HCC with
ring calcification were reviewed. In 3 of these 4 cases
(including our case), surgery was performed. Although
the size of the ring-calcified lesion ranged from 3.0-3.7
cm in previously reported cases, the size was only 1
cm in ours. The differentiation of the tumor was moderate in the 2 previously reported cases in the histological findings and poor in ours. In spite of their poor
differentiation for their sizes, these tumors showed no
early enhancement in dynamic computed tomography.
All calcified tumors showed a thick fibrous capsule and
extensive necrosis histologically. Ring calcification was
considered to result from a circulatory disturbance
caused by the imbalance between the less abundant
arterial blood flow and high inner pressure induced by
either the thick fibrous capsule or vigorous prolifera-
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INTRODUCTION
Macroscopic calcification in untreated hepatocellular carcinoma (HCC) (the term “untreated HCC” is defined as
HCC that was not treated with local ablation, local injection,
or embolization prior to the development of calcification)
is considered rare, and has reportedly been observed in only
1.9%-3.3% of cases[1-5]. Ring calcification in untreated HCC
is extremely rare, with only 3 previously reported cases in
the English-language literature[6,7]. We present a case of
small HCC (1 cm in diameter) showing ring calcification.
To elucidate the clinical and histological characteristics of
this entity, we reviewed previously reported cases of HCC
with ring calcification in the English-language literature.

CASE REPORT
A 68-year-old woman with a 19-year history of chronic
hepatitis C was referred for surgery because of a hepatic
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tumor in segment 4 (defined by Couinaud’s nomenclature for liver segmentation) (Figure 1). Despite no elevation in either the serum alpha-fetoprotein (AFP) or desγ-carboxy prothrombin (DCP) levels and no enhancement in the dynamic computed tomography (CT) study,
the tumor was suspected to be HCC from the patient’
s history of hepatitis C. The patient was offered surgery
for the tumor but rejected the offer at that time. Six
months after the first diagnosis of the tumor, the serum
AFP level was elevated (128 ng/mL, but no elevation
in DCP level) and the tumor showed ring calcification
(Figure 1). Furthermore, an irregularly shaped tumor,
which was broadly in contact with the calcified lesion
and showed early enhancement in dynamic CT, was observed, whereas the calcified lesion showed no enhancement in any phase (Figure 1). After a detailed informed
consent process explaining the necessity of surgery, the
patient accepted the offer of surgery and underwent segment 4 segmentectomy 9 mo after the first diagnosis.
Macroscopically, a 10-mm tumor with ring calcification and an 18-mm tumor were identified in the same
thick fibrous capsule (Figure 2A). Microscopic examination revealed findings of poorly differentiated HCC in
the calcified lesion and moderately differentiated HCC
in the non-calcified lesion (Figure 2B). Each lesion comprised only a single differentiated component and had a
thick fibrous capsule (Figure 2A). With regard to the calcified tumor, extensive necrosis was diffusely observed
in the tumor, suggesting that the necrosis was caused by
a circulatory disturbance. The ring calcification formed
inside the thick fibrous capsule (Figure 3).
The postoperative course was uneventful, and the
patient is doing well without recurrence 30 mo after the
surgery.

Figure 1 Findings of computed tomography. Upper left, plain abdominal
computed tomography (CT) taken at the initial diagnosis revealed a 1-cm lowdensity lesion without calcification in liver segment 4 (white arrow). A small lowdensity area found in the left lateral section was a liver cyst (black arrow); upper
right, plain abdominal CT taken 6 mo after the initial diagnosis revealed that the
lesion had a ring calcification and an adjacent 1.8-cm lesion (white arrowhead);
lower left and right, abdominal CT taken 6 mo after the initial diagnosis in the
early phase (lower left) after a bolus administration of intravenous contrast
material showed enhancement of the newly appeared lesion and the delayed
phase (lower right) showed that it was hypoattenuated.

DISCUSSION
The cause of calcification in HCC is considered to be
dystrophic calcification, in which deposition occurs locally in nonviable or dying tissues with normal serum
levels of calcium and in the absence of a dysfunction in
calcium metabolism[4-7]. Dystrophic calcification in untreated neoplasms is most commonly observed in meningioma, papillary thyroid carcinoma, and ovarian serous
cystadenocarcinoma[8]. In such tumors, the mechanisms
leading to the formation of calcifications in the tumors
have been thoroughly analyzed[8]. Although the exact
mechanism of calcification formation is not well understood, it has been suggested to be the following. In such
tumors, spontaneous tumor necrosis occurs easily due
to micro-infarction caused by their structural property,
which predisposes microcirculatory disturbance. Matrix
vesicles and matrix giant bodies derived from degenerated or necrotic cells sequester hydroxyapatite crystals
to form seed crystals. Mineral deposition encrusts these
crystals. Collagen and elastic fibers derived from degenerated basement membranes adjacent to necrotic cells are a
prerequisite for the calcification to be identifiable because
the expansion of hydroxyapatite deposition requires
these connective tissues as nidi[8]. Namely, tumors with
abundant stromal tissues, in which ischemic necrosis easily occurs, are likely to show identifiable dystrophic calcification. Therefore, the reason for why calcification in
untreated HCC is rarely observed can be explained as the
following. HCC is less abundant in stromal tissue and has
a hypervascular structure, in which blood flow is primarily composed of arterial flow, which is less likely to cause
spontaneous microcirculatory disturbance[9-11]. Converse-

Review of the literature
A PubMed search on August 2012 for articles published
since 1965 with the key words “hepatocellular carcinoma” and “calcification” yielded 62 articles published
in English-language journals. These publications were all
reviewed. There were only 2 articles describing 3 cases of
untreated HCC with ring calcification[6,7], resulting in a total of 4 reported cases. The demographic data are shown
in Table 1. The previously reported sizes of ring-calcified
lesions ranged from 3.0 to 3.7, but ours was only 1 cm.
Three of the four cases underwent hepatic resection. The
remaining case did not receive any treatment for HCC
because of markedly poor general condition, resulting in
no histological confirmation for the diagnosis of HCC.
Of the 3 cases for which histological findings were obtained, differentiation was moderate in the 2 previously
reported cases and poor in our case. All 3 calcified lesions
consisted of a single differentiated component. These 3
cases had a thick fibrous capsule, and the ring calcification formed inside the fibrous capsule. Additionally, in
the previous 2 cases with histological findings, similar
findings to our own case were observed; extensive necrosis was diffusely observed in the tumor[6,7].
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Table 1 Summary of 4 cases of hepatocellular carcinoma with ring calcification
Case

No. Age Sex Symptom

Fukuya et al[6]

1

72

F

Fukuya et al[6]
Kawada et al[7]

2
3

77
67

F
F

Our case

4

68

F

AFP
Size of calcified
Early enhancement Viral Background
Location
(ng/mL)
lesion (cm)
in dynamic CT infection
liver

No

178

No
9300
Abdominal Not menpain
tioned
Back pain
No
128

3.0

S8

No

HCV

CH

3.0
3.7

S8
S4

Yes
Yes

HCV
HCV

LC
CH

1.0

S4

No

HCV

CH

Histology

Treatment

Mod diff HCC

Partial
hepatectomy
Not obtained
None
Mod diff HCC Left lobectomy

Poorly diff
HCC

Left medial
sectionectomy

AFP: Alpha-fetoprotein; CT: Computed tomography; F: Female; S8: Segment 8 (defined by the Couinaud’s nomenclature for liver segmentation); S4: Segment 4; HCV: Hepatitis C virus; CH: Chronic hepatitis; LC: Liver cirrhosis; Mod diff: Moderately differentiated; Poorly diff: Poorly differentiated; HCC:
Hepatocellular carcinoma.

A

2
1

3

B

Figure 3 Schematic image of the structure of the calcified lesion. Upper
left, loupe image of the calcified lesion (hematoxylin and eosin staining; original
magnification, × 5); Right, microscopic findings of the calcified lesion showed
that necrotic area was extensively observed in the tumor (hematoxylin and eosin staining; original magnification, × 40); Lower left, schematic of the structure
of the calcified lesion. A poorly differentiated tumor, in which spotty necrosis and
hemorrhagic necrosis were extensively observed, was surrounded by a fibrous
capsule. Calcification was identified between the tumor and the fibrous capsule
(1: Poorly differentiated tumor; 2: Calcification; 3: Fibrous capsule).

zone of relatively small tumors in contact with a thick
fibrous capsule. Furthermore, these tumors consisted of
a single relatively low-differentiation component. In fact,
calcified lesions in the previously reported cases were
composed of only a moderately differentiated component, whereas the calcified lesion in our case was only
composed of a poorly differentiated component; all 3
tumors with histological findings showed poor differentiation for their sizes (1-3.7 cm)[6,7]. Furthermore, these
tumors showed no early enhancement in dynamic CT
study[6,7], suggesting that these tumors had less abundant
arterial blood flow, unlike the usual cases of moderately or
poorly differentiated HCC[9-11]. Furthermore, all 3 tumors
had a thick fibrous capsule for their size. A fibrous capsule
surrounding HCC is usually observed with relatively large
and less histologically differentiated tumors[12-14]. It is not
known exactly how the fibrous capsule is formed, but the
formation is known to result from the interaction between
the tumor and host liver and interferes with the growth
and invasion of HCC[12-14]. The fibrous capsule is primarily composed of collagenous tissue produced principally

Figure 2 Macroscopic findings of the resected specimen, calcified and
non-calcified lesions. A: Left, macroscopic examination showed a 10-mm
tumor with ring calcification (arrow) and an 18-mm tumor (arrowhead) existing side-by-side and encapsulated within the same thick fibrous tissue; Right,
a prepared specimen (loupe image, hematoxylin and eosin staining); B: Left,
microscopic examination findings of the calcified lesion showed the poorly differentiated hepatocellular carcinoma (hematoxylin and eosin staining; original
magnification, × 200); Right, microscopic examination findings of the noncalcified lesion showed moderately differentiated hepatocellular carcinoma
(hematoxylin and eosin staining; original magnification, × 200).

ly, calcification being observed often in HCC treated by
trans-catheter arterial chemoembolization, which causes
ischemic necrosis in tumors[4-7], suggests that extensive
ischemic necrosis is essential for forming identifiable calcifications in neoplasms.
In the present study, tumors showing a ring calcification with histological findings revealed extensive necrosis
histologically. A ring calcification formed in the marginal
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by stellate cells (the so-called fat-storing cell of Ito), which
are present among the tumor cells in the vicinity of the
boundary between the HCC and non-tumor liver[12-14].
Furthermore, it was reported that the fibrous capsule of
HCC contains smooth muscle cells and has contractile
ability, whereas the septa of multi-nodular HCC or hepatic
cirrhosis does not have either[12]. Based on these findings,
we hypothesize that ring calcification forms through the
following process. Tumors with ring calcification in this
series had less abundant arterial blood flow and had a high
internal pressure induced by either the thick fibrous capsule or vigorous proliferation, as suggested by their low
differentiation for their sizes. This imbalance between the
blood flow and the internal pressure causes a circulatory
disturbance in the tumor, resulting in extensive ischemic
necrosis. Necrotic tumor cells cause mineral deposition
that subsequently involves adjacent collagenous fibers
produced by the stellate cell in the marginal zone and elastic fibers derived from the cytoskeleton of degenerated
or necrotized tumor cells as the nidi to extend along the
fibrous capsule, forming annular calcification. Identifiable
calcification cannot be formed in the inner zone because
of the absence of collagenous fiber as the nidus. In other
words, the prerequisites for forming a ring calcification in
untreated HCC are the following: small size, poor differentiation, a thick fibrous capsule, and less abundant arterial blood flow. These prerequisites are the reasons why a
ring calcification in untreated HCC is extremely rare. On
the other hand, tumors with ring calcification are considered to be likely to show poor differentiation for their
sizes. Therefore, HCCs with ring calcification are likely to
show a poorer prognosis than other tumors of their size
when local ablation therapy is applied for treatment[15]. In
treating these lesions, therefore, hepatic resection should
be selected even if the size is small and ablation therapy
seems feasible[15].
In conclusion, we present an extremely rare case of
small HCC (1 cm in diameter) showing ring calcification
and a review of the English-language literature including
3 other cases. We believe that ring calcification in untreated HCC is suggestive of the poorer differentiation
of the tumors. Therefore, hepatic resection should be
performed for these lesions because poor differentiation
is considered to be one of the risk factors for recurrence
after local ablation therapy.
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DIGESTIVE SYSTEM DISEASES
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INTRODUCTION
Acute gastric ischemia rarely occurs due to the rich vascular supply of the stomach and the vascular reserve of the
intramural anastomosis[1]. Therefore, there have been few
case reports of gastric ischemia worldwide[2,3]. In the rare
cases that have been reported, the risk factors for gastric
ischemia were smoking, hypertension, atherosclerosis and
endoscopic injection therapy[3]. Endoscopic epinephrine
injection is a widely used therapy for the management of
nonvariceal gastrointestinal bleeding, and it promotes initial hemostasis to stop the bleeding[4].
We report a case of gastric ischemia and necrosis
after endoscopic epinephrine injection at the site of the
lesion of a biopsy in a patient with liver cirrhosis and hypertension

Abstract
Endoscopic epinephrine injection is relatively easy, quick
and inexpensive. Furthermore, it has a low rate of complications, and it is widely used for the management of
nonvariceal upper gastrointestinal bleeding. There have
been several case reports of gastric ischemia after endoscopic injection therapy. Inadvertent intra-arterial injection may result in either spasm or thrombosis, leading to subsequent tissue ischemia or necrosis, although
the stomach has a rich vascular supply and the vascular
reserve of the intramural anastomosis. In addition to
endoscopic injection therapy, smoking, hypertension
and atherosclerosis are risk factors of gastric ischemia.
We report a case of gastric ischemia after submucosal
epinephrine injection in a 51-year-old woman with hypertension and liver cirrhosis.

CASE REPORT
A 51-year-old woman with hypertension and liver cirrhosis was admitted with hematemesis and hematochezia.
One day prior to admission, an upper gastrointestinal
endoscopy was performed, revealing an elevated lesion
with a central depression of the gastric antrum. A variceal lesion was not observed. She underwent an endoscopic biopsy of the lesion of the antrum (Figure 1A),
and submucosal injection was performed with a 1:10 000
solution of epinephrine due to bleeding after the endoscopic biopsy. Injection boluses of 2 mL were used for
a total of 6 mL. The patient returned home safely after
hemostasis. However, she presented to the emergency

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hematemesis; Epinephrine; Gastric ischemia; Liver cirrhosis; Hypertension

WCCR|www.wjgnet.com

1158

February 8, 2014|First Edition|

Kim SY et al . Gastric ischemia after epinephrine injection

A

B

C

D

E

F

Figure 1 Upper gastrointestinal endoscopy. A: Mucosal elevated lesion with a central depression of the gastric antrum anterior wall. We took an endoscopic biopsy
of the elevated lesion; B: Endoscopy revealed the oozing bleeding covered by a hemorrhagic clot in the distal antrum after the endoscopic biopsy. We tried the hemostasis by submucosal injection of a 1:10 000 solution of epinephrine; C: Mucosal dissection with extensive ulcerated; D: Necrotic areas from the distal to the proximal
antrum. We did the conservative treatment with proton pump inhibitor, wide spectrum antibiotics and parenteral nutrition; E: Three days after the conservative treatment, a large extensive ulcer with fibrinous and hemorrhagic exudates surrounded by a clear elevated margin. The conservative care was continued; F: Two months
later, the decreased size of the ulcer was surrounded by regenerative epithelia with a clear margin.

department reporting massive hematemesis and hematochezia the next day.
In the emergency room, she was in a severe distress
with a heart rate of 90 beats/min, an arterial blood
pressure of 100/70 mmHg and a respiratory rate of 20
breaths/min. Her abdomen was tender to palpation without guarding. A digital rectal examination was positive for
bloody stools. The chest X-ray film and electrocardiogram were normal, as was the plain film of the abdomen.
A complete blood count revealed anemia (hemoglobin
level, 10.4 g/100 mL; hematocrit level, 29.7%) leukopenia (2360 cells/mm3 with 56.3% polymorphonuclear
cells) and thrombocytopenia (53 000 cells/mm3). The
Child-Pugh classification was A with a mildly prolonged

WCCR|www.wjgnet.com

prothrombin time of 14.4 s and hypoalbuminemia (3.0
g/dL). The upper endoscopy revealed oozing bleeding on
the site of a previous biopsy, and the lesion was covered
by a hemorrhagic clot (Figure 1B). We considered hemoclipping at first, but it was difficult to target the site of
clipping because the hemorrhagic clot blocked our view,
although vigorous irrigation and precise vessel exposure
were not observed. Therefore, we again attempted hemostasis by submucosal injection of a 1:10 000 solution
of epinephrine (a total dose of 8 mL). We were not concerned that epinephrine injection would result in gastric
ischemia or necrosis at that time. Two days later, the
patient presented with severe epigastric pain and melena.
The hemoglobin level was 7.7 g/dL. An upper endoscopy
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was performed. The endoscopy revealed a mucosal dissection with extensive ulcerated and necrotic areas from
the distal to the proximal antrum (Figure 1C and D). We
believed that this condition represented mucosal necrosis
and severe ischemia. Emergency abdominal computed
tomography ruled out arterial thrombosis and perforation, and it revealed an edematous mural thickening with
mild mucosal enhancement in the antrum of the stomach. We decided to use conservative treatment because
the signs of perforation or sepsis were not observed and
the patient had underlying liver cirrhosis. The patient
was treated with proton pump inhibitor perfusion, wide
spectrum antibiotics and parenteral nutrition. Three days
later, endoscopy was performed again to identify changes
in the lesion. Endoscopy showed a large extensive ulcer
with fibrinous and hemorrhagic exudates surrounded
by a clear elevated margin (Figure 1E). We thought that
the ischemic ulcer was in a healing state, and conservative care was continued. Her condition was gradually
improved, and there was no sign of bleeding. A liquid
diet was started, and the patient was discharged from the
hospital after 2 wk. A follow-up endoscopy 2 mo later
showed the decreased size of the ulcer surrounded by
regenerative epithelia with a clear margin (Figure 1F).

likely the cause of the ischemia. The double injection of
epinephrine most likely aggravated the gastric ischemia
in this patient. Furthermore, morphological alterations
in the gastric microcirculation in cirrhosis might be the
cause of ischemia. One study reported that increased arteriovenous anastomoses in the gastric wall were related
to the occurrence of acute gastric mucosal lesions in
patients with liver cirrhosis[6]. Another study showed arteriovenous anastomoses of 50% in the gastric wall and
a straight pattern of the arterioles with dilation of the
precapillaries, capillaries, and submucosal and subserosal
veins in cirrhotic patients, although the sample size was
small[7]. In addition, the long-term history of hypertension, might have caused atherosclerotic vascular changes.
Therefore, the abnormal mucosal structure resulting
from liver cirrhosis and hypertension was an important
risk factor, in addition to the injection of epinephrine,
for gastric ischemia in this patient.
Clinically, gastric infarction presents as an acute abdominal emergency with diarrhea or hematemesis that
rapidly progresses to acute peritonitis, irreversible septic
shock, and death if untreated[8]. The treatment of acute
necrotizing ischemic gastritis is emergency laparotomy
with resection when necessary. In most cases, gastric
ischemic necrosis has been treated with surgery[3,4,9]. In
our case, the patient was only treated with conservative
therapy with total parenteral nutrition, intravenous antibiotics, and a proton pump inhibitor. The results of this
conservative treatment were favorable.
This is first report of the occurrence of gastric ischemia after epinephrine injection in a patient with liver
cirrhosis. We report a case of fatal gastric ischemia and
postulate that accidental intra-arterial injection may be
responsible for this event. Inadvertent intra-arterial injection may result in either spasm or thrombosis and lead
to subsequent tissue ischemia or necrosis, and underlying liver cirrhosis might influence this rare complication.
Therefore, we should pay more attention to the risk of
bleeding in underlying vascular disease or cirrhosis during
endoscopic hemostasis.

DISCUSSION
The rich blood supply of the stomach protects the stomach from ischemia and necrosis[1]. Acute gastric ischemia,
an emergency condition associated with high mortality,
is rare[3]. Possible risk factors of gastric ischemia include
smoking, hypertensive and atherosclerotic vascular disease, trauma, infection, and epinephrine injection[3]. We
performed epinephrine injection to control the bleeding
after a biopsy. Most cases of post-biopsy bleeding stop
on their own without endoscopic therapy. However, we
performed the injection therapy because of underlying
cirrhosis and the strength of the injection procedure.
Injection of epinephrine is effective for controlling upper gastrointestinal bleeding[5]. This technique is relatively
easy, quick, and inexpensive. The complication rate associated with epinephrine injection was minimal[2].
However, a few cases have been reported of ischemic necrosis of the stomach and/or duodenum after
injection of epinephrine (with or without a sclerosant) to
control ulcer bleeding[2,4]. There are multiple mechanisms
of action invoked to explain the efficacy of epinephrine,
including vasoconstriction, a vascular tamponade effect,
and enhanced platelet aggregation[5]. We postulated that
gastric ischemia in this case resulted from the injection
of a 1:10 000 solution of epinephrine as a vasoconstrictive drug. First, the epinephrine injection might have
caused vascular contraction and opening of the intramural arteriovenous shunts, which could have contributed
to gastric ischemia. Second, direct mechanical distress
of the gastric artery caused by the needle followed by
immediate obliteration of the arterial lumen was most
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INTRODUCTION
Acute-on-chronic liver failure (ACLF) has a poor prognosis
and a high mortality. It may result in multiple syndromes, including jaundice, coagulopathy, ascites, and even multiple organ dysfunction syndrome induced by precipitating factors
(e.g., hepatotropic virus reactivation, infection/sepsis, and
hepatotoxic drugs), and secondary compensated liver diseases (e.g., chronic hepatitis and stable liver cirrhosis). ACLF
is characterized by acute deterioration of hepatic function,
which develops aggressively[1,2]. Given the long-term survival
without liver transplantation (LTx) or self-recovery in ACLF
subjects is very low, emergency LTx has been introduced as
a first-line therapy to significantly improve the short- and
long-term survival of the patients[3], in spite of the recently
emerging debate on the benefit of artificial liver support to
improve the short-term prognosis[4-7].
ABO blood group is considered as a barrier to LTx.
Immune rejection, especially antibody-mediated rejection
(AMR), is the main cause of graft loss in ABO-incompatible (ABO-I) LTx. Due to the presence of A/B antigen
on the surface of vascular endothelium, bile duct epithelium and liver sinusoidal endothelial cells, an ABO-I graft
might be attacked by the existing hemagglutinin, causing
damage to the blood vessel and bile duct of the graft,
characterized by liver parenchymal necrosis and biliary
strictures. Other causes of graft loss include vascular or
biliary complications, and recurrence of viral hepatitis.
Therapeutic advancement has improved the outcomes
of ABO-I LTx and made a long-term survival possible[8-10]. In this report, we present a case of severe hepatic
necrosis of unknown reasons after ABO-I LTx. However,

Abstract
Emergency ABO-incompatible (ABO-I) liver transplantations (LTx) have been performed increasingly to treat
severe liver failure. Herein, we report a case of severe
hepatic necrosis after ABO-I LTx. A 53-year-old man
with blood group O was diagnosed as having severe
hepatitis B and acute-on-chronic liver failure, and underwent an emergency liver transplantation implanting a blood-group-B liver from a cardiac-death donor.
A routine anti-rejection, anti-infection and anti-virus
therapy was given after operation. On post-operative
day (POD) 16, the recipient had fever and erythra.
Laboratory and radiographic examinations suggested
a severe hepatic necrosis of unknown causes. The
patient was managed with a 10-d methylprednisolone
pulse therapy. He was discharged on POD 35 with
stable condition, and no recurrent disease was found
during the follow-up.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography scan and computed tomography angiography images. A: Intrahepatic bile duct expansion and left lobe liver necrosis on postoperative day (POD) 19; B: A low-density cyst (6.1 cm × 13 cm) and a filling defect (2.1 cm × 1.9 cm) at portal area on POD 48; C: Computed tomography (CT) scan
and CT angiography on POD 118 showed a smaller low-density cyst (5 cm × 10 cm) and a same-sized filling defect (2.1 cm × 1.9 cm) at portal area on POD 118 compared with earlier findings.

the patient was cured and discharged.

tion (Figure 1). Both alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were elevated (ALT 54.3
U/L and AST 26.5 U/L vs ALT 1204.2 U/L and AST
1555.3 U/L at POD 12 and 16, respectively). All these results indicated a severe hepatic necrosis. After a 10-d MP
pulse therapy, the patient’s symptoms were relieved and
aminotransferase was reduced. The patient was discharged
on POD 35, and was followed up once a month. The patient is doing well without any recurrent disease.

CASE REPORT
A 53-year-old male patient was transferred from the internal medical ward to the liver transplant unit after he
was diagnosed as having severe hepatitis B and ACLF,
and he then underwent an emergency ABO-I LTx. The
liver graft was obtained from a cardiac-death donor with
blood group B, which mismatched the recipient’s blood
group O. Cold ischemia time of the graft was 5 h. The
modified piggy orthotopic liver transplantation was
performed with a 60-min anhepatic phase and without
splenectomy. Massive ascites (about 4000 mL), omentum
and gallbladder edema, enlarged tough spleen and severe
atrophic and cirrhotic liver were visualized after a right
upper incision, confirming the diagnosis of ACLF. The
operation was successful. Basiliximab 20 mg and methylprednisolone 1000 mg were administered for immuneinduction and hepatitis B immunoglobulin (HB-Ig) 1000
U for prevention of hepatitis B virus (HBV) recurrence
before anhepatic phase. A quadruple therapy was given to
prevent rejection: (1) Rituximab 100 mg on post-operative
day (POD) 1 and Basiliximab 20 mg on POD 4 for induction of immune tolerance; (2) Tacrolimus (Tac) at a dose
adjusted according to a blood level of 10-15 ng/mL; (3)
Methylprednisolone (MP) at a dose gradually reduced
from 1000 mg qd to a maintenance of 10 mg bid; and (4)
Mycophenolatemofetil, 0.5 g, bid. Other treatments included administration of antibiotics, antiviral therapy with
lamivudine, proton pump inhibitor and liver-protective
medication. Primary monitoring examinations included
blood routine, liver function, coagulation function, HBV
serum virology, serum drug level of Tac, B-ultrasound
(B-US) and computed tomography (CT) scan. Pathological examination, lymphocyte subsets analysis and ImmuKnow Assay (T cell function test) results showed no
rejection. On POD 16, the patient had fever and erythra.
B-US displayed a sub-hepatic, pelvic and thoracic fluid
sonolucent area, while CT scan showed abnormal left
liver lobe infusion and slight intrahepatic bile duct dilata-
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DISCUSSION
The initial clinical impression of severe hepatic necrosis
on POD 16 was rejection. AMR is triggered by alloantibody binding and compliment activation. In the case of
ABO-I solid organ transplantation, A, B or AB blood
group antigens expressed on graft could be detected by
specific natural antibodies. Incompatible blood group
antigens activated B cells directly with the help of T cells
and resulted in transcription of cytokines and antibodies[11]. AMR can be caused by performed antibodies,
anamnestic B-cell responses, early de novo and late de novo
B-cell responses. The strength of isohemagglutinins and
natural antibodies in ABO-I recipients can be detected
and quantified by multiple methods. Antibody titer is reported to correlate with the survival of recipients. ABO-I
living donor liver transplantation with high preoperative
and postoperative immunoglobulin (Ig) G and IgM levels
sustained bile duct complication and hepatic necrosis,
respectively[12], while the safe value of isohemagglutinin
titer is ≤ 1:16 for kidney transplantation[13,14] and ≤ 1:4
for pediatric heart transplantation[15,16]. In this case, on
POD 16, the recipient run a fever, and had poor liver
function, and CT scan showed intrahepatic bile duct dilatation and liver necrosis in the left lobe (Figure 1A). But
lymphocyte subset analysis indicated a slight increase of
T cells and a drop of B cells (CD3+ 77.9%, CD3+CD4+
49.7%, CD3+CD8+ 23.9%, CD3-CD16+56 14.4% and
CD19+ 1%), which was contradictory to AMR with an
enhanced B cell function. Meanwhile, ImmuKnow Assay
(T cell function tests) before LTx and on POD 34 and
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Figure 2 Blood routine test results after ABO-incompatibleliver transplantation. Due to treatment with tacrolimus and methylprednisolone, the number
of lymphocyte stayed stable before and after the occurrence of severe hepatic
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phagocytose and absorption of necrotic tissues. LTx: Liver transplantation;
POD: Post-operative day; HN: Hepatic necrosis; WBC: White blood cell; L:
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90 were 156.7 ng/mL, 101.7 ng/mL and 70.3 ng/mL,
respectively, suggesting a depression of T cell function
after LTx resulting from immunosuppressive therapy[17,18].
The total number of white blood cell was mainly affected
by neutrophils (Figure 2). Levels of IgG, IgA, IgM, C3
and C4 were normal or almost normal before LTx and
on POD 118 (18.1 g/L, 3.45 g/L, 0.94 g/L, 0.20 g/L
and 0.0159 g/L vs 7.1 g/L, 1.38 g/L, 0.51 g/L, 1.07 g/L
and 0.305 g/L, respectively). Therefore, rejection was not
considered as the cause of hepatic necrosis initially.
Another factor leading to severe hepatic necrosis after
LTx was recurrent diseases. To prevent recurrent hepatitis
B, HB-Ig and/or lamivudine was administered. A 10-year
follow-up study in 24 individuals with chronic hepatitis B
demonstrated the effectiveness of HB-Ig and/or lamivudine[19]. Nineteen patients were alive after the follow-up
duration with well-functioning graft. None of them developed recurrent hepatitis B. Among them, 12 patients
received HB-Ig and lamivudine, 3 received lamivudine
only, 1 received adefovir, and 3 received no antivirals. HbsAg and HbcAb were both positive in the serum virology test in this patient before LTx. Antiviral treatments
included HB-Ig 1000 U injection during LTx and lamivudine p.o. after operation. Post-LTx HBV examination
results were all negative. Pathological examination of the
explanted liver showed classic necrotic changes, without
hepatocellular carcinoma. Taken together, there was no
recurrent hepatitis or carcinoma till the last follow-up in
this case, although CT scan showed dilation of bile duct
and inflammation of left liver lobe (Figure 1A), which
could result from recurrent viral hepatitis[20].
Blood supply disorders and biliary complications
could also lead to hepatic necrosis after LTx. CT scan
and CT angiography (CTA) also suggested normal hemodynamics on POD 3, but a low-density cystic echo
(6.1 cm × 13 cm) and a filling defect (2.1 cm × 1.9 cm) at
the portal area (Figure 1B). However, as shown in Figure
3A, total bilirubin and creatinine levels turned normal on
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Figure 3 Total bilirubin and creatine, liver function, prothrombin time and
international normalized ratio changes after liver transplantation. A: Total
bilirubin (TBIL) and creatine (Cr) levels elevated after graft implantation and
then decreased in 2 wk. Severe hepatic necrosis resulted in a slight rise, which
was reversed by methylprednisolone(MP) pulse therapy; B:Serum alanine
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drip of 500 mg MP. Dosage of MP was reduced gradually to 40 mg on POD 25;
C: Prothrombin time (PT) and international normalized ratio (INR) changes after
LTx. Coagulation function became normal within 5 d. HN: Hepatic necrosis.

POD 7 according to Li et al[21], and remained stable during
hepatic necrosis after LTx. Besides, ALT and AST levels
started to fall on POD 20, i.e., 4 d after an MP pulse therapy for severe hepatic necrosis, indicating that liver function had been improved (Figure 3B). As demonstrated
in Figure 3C, PT and INR became normal on POD 5[21],
and B-US on POD 16 showed no sign of intrahepatic
thrombosis and stricture. To prevent postoperative bleeding, hemocoagulase was injected which would not result
in prothrombin increase and thrombosis. So we excluded
vascular or biliary complications. Low molecular weight
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heparin calcium injection was also given till POD 30 for
14 d. However, CT scan and CTA on POD 118 showed a
smaller low-density cyst (5 cm × 10 cm) and a same-sized
filling defect (2.1 cm × 1.9 cm) at portal area compared
with the earlier findings (Figure 1C), which indicated no
deterioration of blood supply.
In conclusion, coagulatory, immunologic and hepatic
functions after LTx were complicated, and we have not encountered such case before at our center. This patient had
severe hepatic necrosis on POD 16, which might be attributed to the rejection with atypical manifestation due to immune suppressive therapy. However, the patient recovered
in liver function after treatment with MP, and discharged
on POD 34. Till the last follow-up 10 mo after LTx, there
were no symptoms or signs indicating bad prognosis. Although the mechanism for hepatic necrosis and recovery
of similar cases needs further studies, our experience has
provided evidence that emergency ABO-I LTx is an effective treatment option for ACLF, and secondary liver necrosis of unknown causes might be treated by MP.
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INTRODUCTION
Chylothorax is defined as a pleural effusion containing
chylomicrons. Triglyceride levels of at least 110 mg/dL
have been found to reliably indicate chylothorax[1], originating from a lesion in the lymphatic vessels, mostly
the thoracic duct. In about 40% of patients with chylothorax, these lesions are caused by trauma or surgery,
whereas in about 30%, a malignant tumor is found. The
remaining cases are attributed to a variety of conditions,
including congenital, infectious and cardiac diseases, or
are considered to be idiopathic[2]. Chylothorax rarely occurs in patients with liver cirrhosis. In such cases, concomitant ascites is usually present[3]. We report on the effective treatment of massive chylothorax in a female patient with liver cirrhosis but no ascites by placement of a
transjugular intrahepatic portosystemic shunt (TIPS).

Abstract
A pleural effusion containing chylomicrons is termed
chylothorax and results from leakage of lymph fluid into
the pleural cavity. We report on the case of a 59-year-old
woman with severe dyspnea due to a large chylothorax.
She was known to have liver cirrhosis but no ascites.
There was no history of trauma, cardiac function was
normal and thorough diagnostic work-up did not reveal
any signs of malignancy. In summary, no other etiology of the chylothorax than portal hypertension could
be found. Therapy with diuretics as well as parenteral
feeding failed to relieve symptoms. After a transjugular
intrahepatic portosystemic shunt (TIPS) had successfully
been placed, pleural effusion decreased considerably.
Eight months later, TIPS revision had to be performed
because of stenosis, resulting in remission from chylothorax. This case shows that even in the absence of
ascites, chylothorax might be caused by portal hypertension and that TIPS can be an effective treatment option.

CASE REPORT
The 59-year-old woman was referred to our university
hospital due to chylothorax which could not be sufficiently managed in a peripheral hospital. Since 2008, a
right sided pleural effusion had to be drained occasionally despite diuretic therapy. In recent weeks, however, the
pleural effusion had turned milky and had to be drained
more frequently. Three weeks prior to admission, nearly
1.5 L/d had to be removed (Figure 1). The patient presented no further symptoms apart from dyspnea. Her
past medical history included diagnosis of alcoholic liver
cirrhosis (Child B), diabetes mellitus type Ⅱ and resection of a local ovarian carcinoma 15 years ago. The exact
tumor staging was unknown. The patient had received
adjuvant chemotherapy and the carcinoma has been in
remission since then. One year ago, she was treated for
bleeding gastric ulcer related to infection with Helicobacter
pylori. There was no history of trauma.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Chest X-ray before transjugular intrahepatic portosystemic
shunt placement, showing a large right-sided pleural effusion.

Figure 2 Angiogram after transjugular intrahepatic portosystemic shunt
placement, the catheter tip is in the portal vein.

Apart from the signs of right-sided pleural effusion,
some spider naevi and a small umbilical hernia, physical
examination was unremarkable. Blood analysis showed
slightly elevated bilirubin (1.2 mg/dL, reference range
up to 1 mg/dL), increased gamma-glutamyl transferase
(112 U/L, reference range up to 38 U/L), international
normalized ratio (of prothrombin time) above normal
(1.3) and decreased serum albumin (31 g/L, reference
range 35-52 g/L). Model for End-stage Liver Disease
score was 10. Mild hyperglycemia was due to diabetes
mellitus. Urine analysis was unremarkable. Analysis of
the pleural fluid showed 95 polymorphonuclear cells/
μL, 294 mononuclear cells/μL, low albumin of 4.2 g/L,
no cholesterol, but markedly increased triglycerides (386
mg/dL). Bacterial cultures were negative, microscopic
examination did not reveal malignant cells. No tumor
was detected in a computed tomography (CT) scan carried out at the referring hospital. Cardiac evaluation by
echocardiography and transthoracic echocardiography
revealed no signs of heart failure or pulmonary hypertension. Abdominal ultrasound showed a liver morphology consistent with cirrhosis and concomitant splenomegaly, but neither portal vein thrombosis nor signs of
hepatocellular carcinoma nor ascites were present. To
further characterize the degree of portal hypertension,
we performed endoscopy of the upper gastrointestinal
tract. Esophageal varices grade Ⅱ were detected.
In summary, we confirmed the diagnosis of chylothorax with a daily production of 2-4 liters. However, it was
uncertain whether this was caused by liver cirrhosis. As
diuretic therapy failed to drain the chylothorax, we put
the patient on parenteral feeding for a total of nine days
to reduce the flow in the lymphatic ducts and to promote
healing of a suspected lymphatic lesion. As expected, the
milky aspect of the pleural effusion vanished, but the
daily amount of secretion from the pleural drainage increased even further (about 1.5-3 L/d). Since high renin
blood levels are often associated with decompensated
portal hypertension[4], we determined renin blood levels,
revealing a value of 1680 μU/mL (reference range up
to 46 μU/mL) in conjunction with an elevated level of
aldosterone of 946 pg/mL (reference range up to 310
pg/mL). Thus, we proposed TIPS as treatment option
and this was placed successfully in March 2010 (Figure

2). Fifteen days later, the pleural drain could be removed;
another week later, the patient could be dismissed with a
small, stable pleural effusion under diuretic medication.
During the following months, the pleural effusion had to
be drained about once per month. TIPS revision due to
stenosis had to be performed by inserting a new stent in
November 2010. Since then, no further pleural drainage
was needed (Figure 3). After TIPS placement, the patient
had several episodes of hepatic encephalopathy grade Ⅰ
-Ⅱ according to the West Haven criteria, but responded
to treatment with lactulose and rifaximin. Levels of bilirubin did not increase significantly after the intervention.
To date, more than two years after TIPS placement, the
patient is still without recurrence of chylothorax (Figure 4).

WCCR|www.wjgnet.com

DISCUSSION
Liver cirrhosis, together with portal hypertension is a
rare cause of chylothorax[3]. Diagnosis was difficult in
this patient because she presented with almost normal
laboratory values and without ascites. However, tiny
amounts of abdominal fluid had been present in the
past. Conservative management of chylothorax failed. To
the best of our knowledge, TIPS as successful treatment
of chylothorax in cirrhotic patients has been described
before in only two cases: in one patient with traumatic
injury of the thoracic duct[5] and in a second patient with
concomitant refractory ascites[6]. High renin levels in our
patient suggested that activation of the renin angiotensin
aldosterone system (RAAS), causing sodium and fluid
retention, was due to portal hypertension, complicated
by the leakage of chyle in the pleural cavity. This activated RAAS argued against idiopathic etiology, which is
described in 10% of patients with chylothorax. Indeed,
renin values in our patient decreased considerably from
1680 to 317 μU/mL after TIPS placement, along with
regression of excessive chyle formation. Other etiologies
of chylothorax were not very plausible: there was no history of recent trauma or surgery and a malignant process
- bearing the history of ovarian cancer in mind - was
improbable due to negative CT scan and pleural fluid
cytology. Furthermore, the patient developed no malignancy during the follow-up of more than two years. In
the end, placement of TIPS improved the quality of life
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Figure 3 Need for pleurocentesis over time. There is a clear drop after transjugular intrahepatic portosystemic shunt (TIPS) placement in March (arrow) and
no need for further pleurocentesis after TIPS revision in November (dotted arrow).

Figure 4 Chest X-ray during follow up without pleural effusion.

by TIPS placement.

of this patient enormously. After failure of conservative
treatment, the main alternative to TIPS would have been
surgical procedures, such as pleurodesis or ligation/embolization of the thoracic duct[7], which, however, do
not address portal hypertension as underlying disease.
Fasting and parenteral nutrition have been described as
effective in chylothorax particularly following surgery
or trauma. In most other forms, lymphatic obstruction
or increased venous pressure in the superior vena cava
cause lymphangiectasia and chylothorax[7]. In these cases,
parenteral feeding is not effective. Somatostatin has been
used in chylothorax of various etiologies with some success[8]. Due to its characteristic contents, drainage of a
chylothorax can lead to malnutrition and immunosuppression caused by loss of lipids, immunoglobulins and
lymphocytes. However, this characteristic content seems
to reduce the risk of infection of a pleural drain[9].
The success of the TIPS placement in our patient
confirms the hepatic origin of the chylothorax. It has
been suggested that in liver cirrhosis, chyle flow increases substantially due to increased formation of hepatic
lymph and due to portal hypertension. Since drainage
into the venous system is limited by a valve at the junction of the thoracic duct and the subclavian vein, pressure in the lymphatic vessels is increased, leading to an
elevated risk of spontaneous rupture[10]. Thus, in our
patient, such a spontaneous leak might have persisted
as long as portal hypertension was high, maintaining
the pleural effusion via small gaps in the diaphragm as
in hepatic hydrothorax, which occurs in about 5%-12%
of liver cirrhosis patients[11]. A recent review described a
clinical response rate of about 70% in 198 patients with
hepatic hydrothorax after TIPS placement. However,
controlled studies are still missing. No case of chylothorax was described in these patients[12].
In summary, this case shows that massive chylothorax can develop in patients with otherwise well compensated liver cirrhosis and that it can be treated effectively
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DIGESTIVE SYSTEM DISEASES

Misdiagnosis of left supraclavicular lymph node metastasis
of hepatocellular carcinoma: A case report
Tao Liu, Jun-Fang Gao, Yong-Xiang Yi, Hai Ding, Wei Liu
metastasize to the left supraclavicular lymph node.
Surgeons should always consider an overall physical examination. When left supraclavicular lymphadenopathy
of unknown origin is encountered, FNAC should be performed initially. If the results are negative, an excisional
biopsy and subsequent Positron emission tomography computed tomography scanning should be performed.
These are very important for making the correct diagnosis and for selecting reasonable therapies.

Tao Liu, Yong-Xiang Yi, Hai Ding, Department of Hepatobiliary
Surgery, the Second Affiliated Hospital of Southeast University,
Nanjing 210003, Jiangsu Province, China
Jun-Fang Gao, Department of Hepatic Surgery and Liver Transplantation Centre, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, Jiangsu Province, China
Wei Liu, Department of Pathology, the Second Affiliated Hospital of Southeast University, Nanjing 210003, Jiangsu Province,
China
Author contributions: Liu T conceptualized the case report and
wrote the paper as a major contributor; Gao JF, Yi YX and Ding
H were involved in drafting the article and revising it for intellectual content; Liu W carried out the pathological analysis; and all
authors read and approved the final manuscript.
Correspondence to: Tao Liu, MD, Department of Hepatobiliary Surgery, the Second Affiliated Hospital of Southeast University, Nanjing 210003, Jiangsu Province, China. lt9821@163.com
Telephone: +86-25-83626393 Fax: +86-25-83626227
Received: November 1, 2012 Revised: December 18, 2012
Accepted: January 11, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Left supraclavicular lymph node; Metastasis; Hepatocellular carcinoma; Fine needle aspiration
cytology; Misdiagnosis
Original sources: Liu T, Gao JF, Yi YX, Ding H, Liu W. Misdiagnosis of left supraclavicular lymph node metastasis of hepatocellular carcinoma: A case report. World J Gastroenterol 2013; 19(6):
960-963 Available from: URL: http://www.wjgnet.com/1007-9327/
full/v19/i6/960.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i6.960

Abstract
Left supraclavicular lymph node metastasis is a rare
presentation of hepatocellular carcinoma (HCC). This
phenomenon is easily neglected in the clinic. A 56-yearold man presented with HCC. On examination, a 1cm
long left supraclavicular lymph node was palpated. Auxiliary examination indicated a lesion located in the right
lobe of the liver. Fine needle aspiration cytology (FNAC)
of the enlarged lymph node was performed; however,
only necrosis was found. Hepatectomy was performed
and HCC was confirmed by Hematoxylin-Eosin staining. However, 14 d after surgery, significantly enlarged
left supraclavicular lymph nodes, a new intrahepatic
lesion, and pulmonary and mediastinal metastasis appeared. An excisional biopsy of the left supraclavicular
lymph node was performed, and its findings confirmed
metastatic HCC. The patient’s HCC rapidly progressed
and he died one month later. It is possible for HCC to
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INTRODUCTION
Hepatocellular carcinoma (HCC) is a common malignancy of the digestive tract. The main route of spread is
hematogenous, that is, by invasion of the portal venous
system or hepatic venous system[1]. Lymphatic metastases
are uncommon. For patients with HCC larger than 5 cm,
tumor-related factors predict outcomes and survival[2].
Left supraclavicular lymphadenopathy may be the sign of
a metastatic tumor, mostly from lung cancer, gastric cancer, nasopharyngeal cancer and breast cancer[3]. However,
HCC rarely metastasizes to the left supraclavicular lymph
node and few relevant reports are available in the literature. Here, we present a case of HCC that manifested
as left supraclavicular lymphadenopathy and analyze the
reasons for the initial misdiagnosis.
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A

B

C

Figure 1 Abdominal computed tomographic images before surgery. A: Non-contrast-enhanced computed tomography scan showing the lesion (arrow) located in the
right lobe of the liver; B: The lesion (arrow) showed enhancement during the hepatic arterial phase; C: The lesion (arrow) showed no enhancement during the portal phase.

A

Figure 2 Histopathology of the primary tumor and enlarged
left supraclavicular lymph node. A: Cancer cells having oval
and single nuclei, with less mitosis and less heteromorphosis
in the primary lesion; hematoxylin and eosin (HE) stain, ×400;
B: The same changes in cell morphology in left supraclavicular
lymph node; HE stain, ×400.

B

fine the tumor margin during the operation. The dissection line was 1 cm outside the tumor margin. Diagnosis
was confirmed as HCC with moderate differentiation by
Hematoxylin-Eosin staining (Figure 2A), and the resection margin was negative. Initially, the patient showed a
good recovery. However, 14 d after surgery, enlarged left
supraclavicular lymph nodes were observed to be firm
and fixed. To exclude the possibility of malignant lymphoma, an excisional biopsy of the left supraclavicular
lymph node was performed, and its findings confirmed
metastatic HCC (Figure 2B). Thoracic computed tomography showed significantly enlarged left supraclavicular
lymph nodes (Figure 3A), part of which were fused into
masses (Figure 3B). Their diameters ranged from 2 cm
to 6 cm. Enlarged lymph nodes appeared in mediastinum
(Figure 3C) and round nodules were distributed in both
lungs (Figure 3D and E). A new lesion was detected in
the liver via Doppler ultrasound (Figure 3F). Laboratory
examination revealed an AFP level > 1050 ng/mL. The
patient rapidly declined and died one month later.

CASE REPORT
A 56-year-old man suffering from HCC was referred to
our hospital. His chief complaint was abdominal pain.
He had hypertension that was successfully treated with
oral medication. On examination, a 1 cm long left supraclavicular lymph node was palpated and it was slightly
tender. Examination of the chest did not reveal any
signs of bronchospasm. Varicose veins on the thoracic
and abdominal wall were not observed. Neurological
examination did not demonstrate any deficit. Laboratory
examination revealed a platelet count of 89 × 109/L. His
alpha-fetoprotein (AFP) level was 695.4 ng/mL (normal
< 10.9 ng/mL). Serum hepatitis B surface antigen was
positive. HBV DNA quantification was within normal
limits. Renal and liver function tests, coagulation function, electronic laryngoscopy and gastroscopy were also
normal. Abdominal computed tomography indicated
an 8 cm lesion located in the right lobe of the liver (Ⅵ
segment) (Figure 1A), which was showed significant
enhancement during the hepatic arterial phase (Figure
1B), but no enhancement during the portal phase (Figure
1C). The vascular system was normal, and no enlarged
lymph nodes were found. No new lesions were found by
contrast-enhanced ultrasound. A chest X-ray revealed no
lung metastasis. Fine needle aspiration cytology (FNAC)
of the enlarged left supraclavicular lymph node showed
only necrosis. A hepatectomy was performed without hepatic hilar occlusion. Doppler ultrasound was used to de-
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DISCUSSION
Distant metastasis of HCC occurs in three main ways:
Hematogenous dissemination, lymphatic metastasis and
implantation metastasis. Hematogenous dissemination is
common, whereas lymphatic metastasis is uncommon.
Lymphatic metastasis has been documented in 25.5% of
patients at different stages of HCC. Hilar lymph nodes
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F

Figure 3 Thoracic computed tomographic and Doppler images after surgery. A: Non-contrast-enhanced computed tomography scan showing enlarged left supraclavicular lymph nodes (arrow), which were easily observed; B: Part of enlarged left supraclavicular lymph nodes (arrow) fused into the mass; C: Enlarged lymph
nodes in the mediastinum (arrow) was observed; D and E: Round nodules (arrows) distributed in both lungs; F: A new intrahepatic lesion (arrow) was detected in the
non-operating region via Doppler ultrasound.

and para-aortic nodes are the major metastatic sites[4].
Nowadays, a hepatectomy has become one of the most
popular treatments for HCC, and understanding lymph
node metastasis in HCC is indispensable at surgery for
improving the patient’s prognosis. A previous study revealed that the incidence of lymph node metastasis in
operable HCC patients was low, but patients with lymph
node metastasis had a poorer prognosis[5].
HCC metastasis to left supraclavicular lymph nodes,
although uncommon, does occur, probably via the hepatic node and then through the thoracic duct[6]. Early
discovery of distant metastasis is important for tumor
staging, prognosis judgment and therapy determination
in those patients with HCC. However, left supraclavicular lymphadenopathy is not the initial presentation in
most conditions; therefore, overall physical examination,
especially of the supraclavicular fossa, should not be
overlooked. When the left supraclavicular lymph node
is involved in the tumor, patients already have advanced
disease. In this situation, it is more appropriate for patients to adopt non-operative treatment, including hepatic
arterial chemoembolization, molecular targeted therapy,
chemotherapy and radiotherapy, instead of surgery. For
palpable left supraclavicular lymph nodes, FNAC is not
only useful for diagnosing various lesions, but also can
help in deciding on appropriate management[7]. However,
the diagnosis may sometimes be difficult, with the potential for clinically important diagnostic errors. Therefore,
FNAC can also show false negative results for positive
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lesions[8]. It is presumed that multiple factors can result
in misdiagnosis[9], including inadequate specimens, poor
smears, inaccurate puncture location, and lack of ancillary
studies (cell blocks, immunocytochemistry and electron
microscopy)[10].
For a patient with left supraclavicular lymphadenopathy who is highly suspected to have a metastatic tumor,
FNAC can be used as a first line diagnostic modality in
the evaluation of enlarged lymph nodes. If negative findings are obtained, an excisional biopsy is necessary, which
is the gold standard for diagnosis, and Positron emission
tomography - computed tomography (PET-CT) scanning
should be performed, which allows identification of the
primary site and metastatic lesions, including bone and
soft tissue metastases, in a single examination.
In our case, an enlarged left supraclavicular lymph
node was noticed preoperatively. The negative findings
of FNAC and no further examination resulted in incorrect tumor staging. The disease progressed rapidly after
surgery. Metastatic HCC was not confirmed until an excisional biopsy was performed.
In summary, we have presented an uncommon case
of advanced HCC with left supraclavicular lymph node
metastasis. When similar cases are encountered, FNAC
should be performed initially. When the results of FNAC,
are negative, further tests, such as an excisional biopsy and
PET-CT scanning will help to achieve a definitive diagnosis. Such diagnoses will help to prioritize the patient’s
management protocol.
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INTRODUCTION
Endoscopic retrograde cholangiopancrea-tography (ERCP)
is a minimally invasive procedure for the diagnosis and
treatment of biliary and pancreatic disease. Even for an
expert, serious complications from therapeutic ERCP
occur in 2.5%-8% of cases, with mortality ranging from
0.5%-1.0%[1]. Pancreatitis, cholangitis, perforation, and
bleeding as a result of papillotomy are the most frequently
described complications[2-6]. Subcapsular hepatic haematoma is a rare complication of ERCP, and there are few
reports about this unusual complication worldwide[7-9]. We
report an unusual case of subcapsular hepatic haematoma
post-ERCP with fever as the primary symptom. By contrast, the primary symptom in most cases reported in the
literature is abdominal pain.

Abstract
Subcapsular hepatic haematoma is a rare complication
of endoscopic retrograde cholangiopancrea-tography
(ERCP), and there are few reports about this unusual
complication worldwide. The primary symptom of most
cases reported in the literature is abdominal pain. We
report an unusual case with the primary symptom of
fever. A 56-year-old man who had a six-month history
of recurrent episodes of upper abdominal pain was
diagnosed with a common bile duct stone by magnetic
resonance cholangiopancrea-tography. Endoscopic biliary sphincterotomy was performed, and stones from
the common bile duct were successfully extracted with
a basket. The patient had a persistent fever after ERCP,
and treatment with intravenous antibiotics was unsuccessful. Computed tomography showed a 13 cm × 6
cm subcapsular hepatic haematoma filled with air and
liquid on the surface of the right hepatic lobe. The patient was successfully treated with peritoneal drainage
under B-ultra guidance. Subcapsular liver haematoma
should be considered when hard-to- explain symptoms
persist in the early period after ERCP. Percutaneous
drainage is an effective treatment.

CASE REPORT
A 56-year-old man with a six-month history of recurrent
episodes of upper abdominal pain was diagnosed with a
common bile duct stone by magnetic resonance cholangiopancrea-tography. He was admitted for ERCP. A physical examination was unremarkable, and his laboratory
tests were normal. Endoscopic biliary sphincterotomy
was performed over a 0.035-inch diameter guide wire.
Stones from the common bile duct were successfully extracted with a basket.
Two hours post-procedure, the patient developed a

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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fever (approximately 38.9 ℃) without any chills. No other
symptoms or findings were observed during physical
examination. Laboratory tests revealed a white blood cell
count of 13.3 × 109/L [normal limit (4-10) × 109/L] and
serum C-reactive protein of 91 mg/L (normal limit < 5
mg/L). Serum amylase was elevated to 240 U/L (normal
limit 30-110 U/L). We considered the cause to be cholangitis after ERCP and administered intravenous antibiotics. On the third day after ERCP, the patient complained
of sudden-onset abdominal pain that disappeared after
20 min. At this time, serum amylase was normal. On the
following day, the patient felt mild pain in the right upper
quadrant of the abdomen without tenderness or signs of
peritonism. On the 6 d post-ERCP, his laboratory data
demonstrated white blood cell count of 12.3 × 109/L,
neutrophils of 88.4%, and haemoglobin of 9.6 g/dL
(normal 12-16 g/dL). His serum biochemistry was within
normal limits. The patient had a persistent fever, and his
highest body temperature was 39.4 ℃. Computed tomography (CT) was performed, and demonstrated a 13 cm ×
6 cm subcapsular hepatic haematoma filled with air and
liquid on the surface of the right hepatic lobe (Figure 1).
The patient was haemodynamically stable and treated
with peritoneal drainage under B-ultra guidance. His
body temperature returned to normal after 1 wk of
drainage, and the patient gradually recovered. The drainage catheter was withdrawn after four weeks. During the
following week, a follow-up CT scan showed resolution
of the haematoma.

13 cm

Figure 1 Computed tomography scan of the upper abdomen showing a
13 cm × 6 cm subcapsular haematoma on the surface of the right lobe of
the liver.

two cases[11,13] were treated surgically and three cases[14-16]
were treated with percutaneous drainage. In this case, the
patient’s condition didn’t improve after the administration
of broad-spectrum antibiotics. Adequate percutaneous
drainage was effective, suggesting that removing the liquid from within the haematoma is important.
In conclusion, subcapsular liver haematoma is a rare
complication and should be kept in mind considered when
hard-to-explain symptoms persist in the early period after
ERCP. Conservative treatment will be sufficient in most
cases. Percutaneous drainage is an effective treatment.
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INTRODUCTION
Wilson’s disease is an autosomal recessive disorder of
copper metabolism. Wilson’s disease has a worldwide
prevalence between 1 in 30 000 and 1 in 100 000[1]. The
responsible gene ATP7B is located on chromosome 13
and encodes a copper transporter. In Wilson’s disease,
the copper transporter is mutated and its function is impaired[1]. Wilson’s disease has hepatic, neurological, psychiatric and ophthalmic manifestations. Hepatic manifestations are characterized histologically by steatohepatitis,
which evolves into cirrhosis if left untreated. Because
most cases of Wilson’s disease are diagnosed and treated
early, hepatocellular carcinoma is a rare sequela. We report the unusual case of a Wilson’s disease patient diagnosed at an advanced age and who developed hepatocellular carcinoma in a non-cirrhotic liver.

Abstract
We report the exceptional case of hepatocellular carcinoma in a non-cirrhotic patient, whose Wilson’s disease was diagnosed at the unusual age of 58 years.
The liver histology revealed macrovesicular steatosis
with fibrosis, but no cirrhosis. The disease was treated
with D-penicillamine for 3 years until acute discomfort
in the right upper quadrant led to detection of multifocal hepatocellular carcinoma, which was successfully
resected. The histological examination confirmed the
malignant nature of the 4 lesions, which were classified according to Edmondson and Steiner as poorly
differentiated hepatocellular carcinoma grade 3. The
non-tumoral parenchyma showed 80% steatosis with
ballooned cells, lobular inflammation, septal fibrosis
but no cirrhosis. Hepatocellular carcinoma is rare in
Wilson’s disease, especially in the absence of cirrhosis.
The literature’s 28 published cases are reviewed and
the contributory role of copper in the hepatocarcinogenic process is discussed.

CASE REPORT
The patient underwent cholecystectomy due to symptomatic gallstones at 51 years of age. Liver biopsies showed
macrovesicular steatosis. The circulating levels of gamma-glutamyltransferase remained chronically elevated
and the ALT levels were at the upper limit of the normal. A computed tomography (CT) scan performed 5
years later revealed the presence of a 3 cm subcapsular
lesion in liver segment Ⅵ as well as several ≤ 1 cm lesions. All lesions displayed a discrete enhancement dur-
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Table 1 Synopsis of patients with hepatocellular carcinoma and Wilson’s disease
Ref.

Sex

WD-age HCC-age Cirrhosis
(yr)
(yr)

Guan et al[2]
Iwadate et al[3]
Lowette et al[4]
Ikegawa et al[5]
Kumagi et al[6]
Kumagi et al[6]
Kumagi et al[6]
Lygren et al[15]
Girard et al[16]
Kamakura et al[17]
Terao et al[18]

Female
Male
Male
Male
Male
Male
Male
Male
Male
Male

23
17
28
26
27
27
15
22
26
29

27
23
37
66
36
46
16
41
32
40

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Wilkinson et al[19]
Buffet et al[20]
Imhof et al[21]
Madden et al[22]
Polio et al[23]
Cheng et al[24]

Male
Male
Male
Male
Male
Female

31
45
18
61
32
39

41
57
40
61
33
72

Yes
Yes
Yes
Yes
Yes

Male
Male
Male
Male
Male
Male
Male

73
8
11
66
22
29

73
46
42
66
13
22
29

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Male
Female
Female
Male

59
30
28
6

59
50
54
12

Yes
Yes
Yes

Agret et al[25]
Walshe et al[26]
Walshe et al[26]
Kumagi et al[27]
Ozçay et al[28]
Aydinli et al[29]
Xu et al[30]
Reyes et al[31]
Emlakçioglu et al[32]
Ikubo et al[33]
Savas et al[34]

Medical therapy

Invasive therapy

Penicillamin
Hepatic resection
Penicillamin, low copper diet
Penicillamin
Transplant
Penicillamin, zinc acetate dehydrate
Radiofrequency ablation
Penicillamin, transplant
Transcatheter arterial chemoembolisation
Penicillamin, transplant
Penicillamin
Penicillamin
Penicillamin
Penicillamin, dimercaprol potassium
sulfate
Penicillamin
Penicillamin
Penicillamin
Hepatic resection
Penicillamin
Penicillamin, low copper diet
Chemotherapy
Penicillamin, dimercaprol potassium
sulfate
Penicillamin
Transplant
Penicillamin
Transcatheter arterial chemoembolisation
Penicillamin
Transplant
Radiofrequency ablation, transplant
Transcatheter arterial chemoembolisation,
transplant
Penicillamin
Transcatheter arterial chemoembolisation
Penicillamin, pyridoxal-phosphate
Hepatic resection
Penicillamin, low copper diet
Transplant

Status
Alive
Dead
Alive
Alive
Dead
Dead
Alive
Dead
Dead
Dead
Dead
Dead
Dead
Alive
Dead
Dead
Dead
Dead
Alive
Dead
Dead
Alive
Alive
Alive
Dead
Alive
Alive
Alive

WD: Wilson’s disease; HCC: Hepatocellular carcinoma diagnosis.

ing the arterial phase without washout during the portal
phase. Radiological controls over the next 2 years revealed no evolution of these lesions. The biopsy of the
largest lesion showed fibrotic remodelling corresponding
to Metavir F3 or a modified Ishak score of 4 without
evidence of cirrhosis, a 25% macrovascular steatosis,
a moderate chronic hepatic inflammation and an area
with small cell dysplasia. A broad clinical examination
was negative for neurological and ophthalmic (KayserFleischer-rings) signs of Wilson’s disease. However ceruloplasmin levels below the limit of detection (0.1 g/L)
and urinary copper excretion was elevated. A genetic
test confirmed a frameshift-mutation in exon 14 and 2
missense-mutations in exons 18 and 21 of the ATP7B
gene. The patient was treated with D-penicillamine and
pyridoxal-phosphate. This treatment was well tolerated.
An magnetic resonance imaging with hepatocellular specific contrast confirmed the known lesions, which were
stable in size and interpreted as regeneration nodules.
The patient worked as a mechanic, never smoked and
consumed less than 10 g alcohol per day. His mother
had metastatic breast carcinoma and died of a cerebral
haemorrhage. His father suffered from an undefined
psychiatric condition. His 2 brothers and 1 sister are in
good health. He has no children.
At the age of 61 years, the patient presented with

WCCR|www.wjgnet.com

acute pain in the right upper quadrant, which was preceded for several weeks by discomfort. Contrast-enhanced
CT revealed 4 hepatic lesions showing enhancement
during the arterial phase and washout during the portal
phase. Two lesions of 3.7 cm and 2.1 cm were in segment Ⅳ, 1 lesion of 3.2 cm was in the segment V and
the largest lesion of 9.7 cm was in segments Ⅵ and Ⅶ.
A curative resection was performed. The histological
examination confirmed the malignant nature of the 4 lesions, which were classified according to Edmondson and
Steiner as poorly differentiated hepatocellular carcinoma
grade 3. The non-tumoral parenchyma showed 80% steatosis with ballooned cells, lobular inflammation, septal
fibrosis but no cirrhosis. Moreover, there was a mild iron
hepatocellular accumulation (Rowe 1), which was absent
on the previous biopsy.

DISCUSSION
All the published cases of hepatocellular carcinoma occurring in patients with Wilson’s disease are listed in Ta
ble 1. As expected for hepatocellular carcinoma, males
predominate whereas female constitute a lower than expected percentage (14%) of this group. Females constitute 30% of overall hepatocellular carcinoma cases. The
reason may be that cirrhosis initiated by Wilson’s disease
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is less carcinogenic than that linked to other cirrhotic
conditions and that male gender provides additional
susceptibility to initiate hepatocarcinogenesis. Because
it is uncertain from the information in previous reports
whether other risk factors had been considered and excluded[2-6], it is not possible to fully assess whether common features could link them to the hepatocarcinogenic
process in our male patient with longstanding, untreated
Wilson’s disease. However, our patient was exceptional
in that he was non-cirrhotic, whereas all previous cases
of hepatocellular carcinoma in Wilson’s disease occurred
in cirrhotic livers (Table 1).
Long-Evans cinnamon rats, which have a mutated
ATP7B gene and are therefore an experimental model
for Wilson’s disease, develop hepatocellular carcinoma
spontaneously. However, these animals accumulate iron
in addition to copper, and an iron-deficient iron diet
can abrogate the development of liver tumors[7]. This
was attributed to the role of iron in promoting reactive
oxygen species and DNA strand breaks[8]. Copper can
assume a similar role. Mice receiving copper develop
hepatocellular carcinoma, preventable by the concurrent
administration of thiamine, which reduces the production of reactive oxygen species in the mitochondria[9]. In
addition, copper stabilizes hypoxia-inducible factor-1α
(HIF-1α)[10-12] by restraining the activity of the HIF-1αinhibition factor[10], thereby ensuring the formation of
the HIF-1α transcriptional complex[11,12] and the expression of target genes important for angiogenesis, such as
vascular endothelial growth factor (VEGF)[10]. Indeed,
Martin showed that copper increases VEGF in human
hepatoma cells[12]. Another potential carcinogenic property of copper is its ability to stimulate fibroblast growth
factor-2[13]. Treatment with D-penicillamine promotes
hepatocellular iron accumulation[14]. It is possible that the
D-penicillamine treatment of our patient contributed to
the oxidative stress through and increase in iron.
When our case is combined with the 28 published
cases of hepatocellular carcinoma (Table 1), the mean
age at diagnosis of Wilson’s disease was 31 ± 18 years:
30 ± 7 years for women and 32 ± 19 years for men. The
diagnosis of this genetic disease at such an advanced age
suggests that longstanding, untreated Wilson’s disease
may represent a risk factor for hepatocellular carcinoma.
This notion is supported by the observation that the
mean age at diagnosis of hepatocellular carcinoma was
younger than that observed in patients with other underlying liver diseases (43 ± 18 years).
In conclusion, this case report illustrates that hepatocellular carcinoma does occur in patients with Wilson's
disease and that those with longstanding, untreated disease may be particularly vulnerable. Therefore, the importance of determining the fibrosis stage of Wilson's
disease patients and of enrolling them in a surveillance
program when cirrhotic can only be emphasized.
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INTRODUCTION
Immunoglobulin G4-related disease (IgG4-RD) is a recently recognized disease[1] with a presumed autoimmune
pathogenesis, characterized by high levels of IgG4 and
a good response to immunosuppressive therapy[2]. Its
clinical pattern is variable and may present with single
organ expression (pancreatitis, cholangitis, sialadenitis,
dacryoadenitis, nephritis, inflammatory pseudotumor and
retroperitoneal fibrosis; other organs may occasionally be
affected) or with multi-organ involvement[3,4]. All these localizations of IgG4-RD have a homogenous histological
pattern, i.e., lymphoplasmacytic infiltration with abundant
IgG4-positive cell and storiform fibrosis. The etiology remains unknown, although a modified Th2 response with
activation of regulatory T cells and overexpression of
transforming growth factor beta and interleukin-4, 5, 10,
13 could be involved[5]. We report a patient with an insidious onset of IgG4-RD who proceeded to a full multiorgan expression.

Abstract
A 63-year-old Caucasian man presented with a cholestatic syndrome, renal failure and arthralgias. A laboratory examination revealed high immunoglobulin G (IgG)
and IgG4 levels (5.95 g/L; normal range: 0.08-1.4 g/L),
pointing to a diagnosis of systemic IgG4-related disease, with definite radiological evidence of biliary and
pancreatic expression, and plausible renal, articular,
salivary and lacrimal glands involvement. Due to the
rarity of the condition, there are currently no random
control trials to point to the optimal therapeutic approach. The patient has been on steroid therapy with
the subsequent introduction of azathioprine, with a
complete resolution of all symptoms, a rapid reduction to normalization of all blood tests, and a complete
regression of the radiological picture. Our experience
underlines the complexity of IgG4-related disease and
its variable and sometimes progressive presentation,
while pointing out the need for a careful and complete
assessment for possible multi-organ involvement.

CASE REPORT
A 63-year-old Caucasian man was admitted to our unit
in July 2011 for a cholestatic syndrome of 4 mo duration. His medical history included heavy smoking (about
50 cigarettes/d) and an active consumption of 6 alcohol
units/d, a previous diagnosis of “rheumatoid arthritis”

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Table 1 Laboratory tests at onset and during follow-up
Parameter

Normal range

Values
March
2011

Alkaline phosphatase (U/L)
40-129
GGT (U/L)
8-61
Bilirubin total/direct (mg/dL) < 1
Amylase (U/L)
28-100
Lipase (U/L)
13-60
AST (U/L)
< 37
ALT (U/L)
< 41
Creatinine (mg/dL)
0.67-1.17
Gamma-globulins (g/dL)
0.67-1.56
IgG4 (g/L)
0.08-1.4

401
380
6.3/5.98
210
121
56
64
1.7
-

April July 2011
August 2011
October 2011
March 2012
th
th
th
2011 (admission) (4 week of follow-up) (12 week of follow-up) (36 week of follow-up)
190
91
1/0.8
66
60
30
35
1.65
-

490
506
4.5/4.3
230
130
110
130
2
2.94
5.95

97
32
0.7/0.2
85
50
16
19
1.1
1.09
1.2

83
25
0.5/0.1
99
58
15
13
1
1.5
-

74
21
0.4/0.1
76
36
20
19
1.1
1.45
-

GGT: Gamma-glutamyltransferase; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; IgG4: Immunoglobulin G4.

A

Figure 1 Computed tomography scans of the abdomen
performed on admission. A: Dilatation of intrahepatic bile
ducts; B: Dilatation of extrahepatic bile ducts with wall thickening and contrast enhancement in the arterial phase of distal
common bile duct and increased volume of the pancreas with
loss of physiological lobular appearance.

B

treated with intermittent steroid therapy for several years,
a histological diagnosis of interstitial nephritis three years
before, and no history of allergic disease. In March 2011,
at the onset of jaundice, he had been admitted to another
hospital. At that time, cholestatic tests [total/direct bilirubin 6.3/5.98 mg/dL, alkaline phosphatase 3 × upper limit
of normal (ULN), gamma-glutamyltransferase (GGT) 6
× ULN] and pancreatic enzymes (amylase and lipase 2 ×
ULN) were raised (Table 1). Abdominal ultrasound (US)
and computed tomography (CT) scans of the abdomen
revealed a dilatation of the intrahepatic and extrahepatic
biliary tract, without evidence of gallstones or biliary
sludge, and an increased volume of the pancreas with
loss of the physiological lobular appearance. A diagnosis
of obstructive jaundice secondary to chronic pancreatitis
was made and a plastic endoprosthesis was placed in the
common bile duct by endoscopic retrograde cholangiopancreatography. During the following weeks, a progressive reduction of biochemical markers of cholestasis occurred (Table 1).
In July 2011, he was admitted to our unit for recurrence of jaundice and elevated markers of cholestasis.
Physical examination on admission was unremarkable, except for mild bilateral submandibular and lacrimal
glands swelling. Laboratory tests showed hyperbilirubinemia (direct/total 4.5/4.3 mg/dL), alkaline phosphatase
3 × ULN, GGT 10 × ULN, aspartate aminotransferase
and alanine aminotransferase 3 × ULN, pancreatic amy-
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lase and lipase 2 × ULN, gamma-globulins 3 × ULN, and
creatinine 2 mg/dL (Table 1). Anti-hepatitis C virus and
hepatitis B surface antigen and non organ specific autoantibodies (antinuclear antibodies, anti-mitochondral antibodiy, smooth-muscle antibodies, liver kidney microsomal
antibody, liver cytosolic-1) were negative. Abdominal US
revealed a hypoechoic lesion of 2.3 cm in the uncinate
process of the pancreas, dilatation of intrahepatic and
extrahepatic bile ducts (up to 9 mm for the common bile
duct) and of Wirsung’s duct (4 mm), with no gallstones
or biliary sludge. CT scans of the abdomen showed an
increased volume of the pancreas, especially in the head,
loss of physiological lobular appearance, dilatation of
intrahepatic and extrahepatic bile ducts, with wall thickening and contrast enhancement in the arterial phase of
distal common bile duct (Figure 1), and a diffuse bilateral
enlargement of the kidneys. The patient declined to have
a liver and/or pancreatic biopsy performed.
IgG4 levels were 5.95 g/L (normal range: 0.08-1.4
g/L), pointing to a diagnosis of IgG4-related pancreatitis
and possibly cholangitis. Suspecting the coexistence of
IgG4-related kidney disease (IgG4-RKD), the etiology of
renal failure was re-evaluated. Laboratory tests confirmed
a creatinine value of 2 mg/dL, normal serum and urinary
electrolytes, the absence of proteinuria and hematuria,
and normal values of immunoglobulin free light chains in
serum and urine. It was not possible to reassess the previous renal biopsy, performed elsewhere.

1181

February 8, 2014|First Edition|

Maida M et al . IgG4-related disease

Diagnostic criteria for systemic IgG4-RD are not fully
established. To date, only the criteria for IgG4-related
pancreatitis, cholangitis, nephritis and glandular disease
are available. However, they are not suitable for the diagnosis of other organ involvement. In this case, the
diagnosis of pancreatitis was confirmed by both Asian
diagnostic criteria[6] and HISORt criteria for autoimmune
pancreatitis[7]. Diagnosis of IgG4-related cholangitis was
confirmed by HISORt criteria for IgG4-associated cholangitis[8]. Liver and/or pancreatic biopsies were not performed; they cannot be deemed essential for diagnosis,
since two out of three for Asian diagnostic criteria and
two out of five for HISORt criteria were satisfied. For
evidence of renal damage and CT-documented enlargement of the kidneys in a context of an IgG4-RD, the
etiology of renal failure was also re-evaluated. According
to the criteria proposed by the Japanese Society of Nephrology[9], the diagnosis of IgG4-RKD was labeled as
“possible”. Because of the presence of xerostomia and
xerophthalmia, a salivary glands biopsy was performed,
showing a non-specific chronic inflammation. In the absence of specific histology, it was not possible to confirm
the diagnosis of IgG4-related glandular disease because
all diagnostic criteria were not satisfied[10]. Nevertheless,
the probability of a false negative due to the previous
long-term steroid therapy should be considered. The diagnosis of rheumatoid arthritis was finally ruled out and
the persistent arthralgias may be related to IgG4-RD.
Despite the absence of histological confirmation,
IgG4-related involvement of kidneys, salivary and lacrimal glands was strengthened by the full clinical and
biochemical remission of respective manifestations after
steroidal therapy.
Treatment with immunosuppressive agents is effective
in IgG4-RD. Due to the rarity of the condition, there are
currently no RCTs to point to the optimal therapeutic approach. Following a consensus statement from 17 referrals centers in Japan[11], we treated the patient with prednisone as first line therapy, with subsequent introduction
of azathioprine, obtaining a complete clinical, biochemical and radiological response with good tolerability.
Our experience underlines the complexity of IgG4RD and its variable and sometimes progressive presentation, while pointing out the need for a careful and complete assessment for possible multi-organ involvement.

Figure 2 Magnetic resonance imaging, performed at the 12th week of follow up, showed a resolution of the radiological picture, with persistence
of minimal dilation of the left biliary branch.

In view of the mild bilateral submandibular and lacrimal glands swelling and the worsening of previously
present xerostomia and xerophthalmia, a salivary flow
test and Schirmer’s test were performed, showing a deficiency of both salivary and lacrimal secretion. Tests
for anti-Sjögren syndrome A and B antibodies and antiextractable nuclear antibodies were negative. A biopsy of
the salivary glands showed the absence of lymphocyte
and plasma cell infiltration.
Finally, the previous diagnosis of rheumatoid arthritis
was ruled out because of no involvement of small joints,
a normal X-ray of the hand, negative serology (rheumatoid factor and anticitrullinated peptide antibody) and
normal acute-phase reactants (C-reactive protein and
erythrocyte sedimentation rate).
The patient was given oral prednisone (0.6 mg/kg
per day for 4 wk, then tapered over a period of 12 wk to
a maintenance dose of 10 mg/d). After the first 4 wk,
there was a marked general improvement, with regression
of xerophthalmia and xerostomia and a rapid reduction
to normalization of aminotransferases, alkaline phosphatase, GGT, bilirubin, creatinine, amylase, lipase, gammaglobulins and IgG4 levels (Table 1).
At the 12th week of follow up, abdominal US was
negative and magnetic resonance imaging showed a resolution of the radiological picture, with persistence of
minimal dilation of the left biliary branch (Figure 2).
Considering the coexistence of diabetes and osteoporosis, the dose of prednisone was reduced to 5 mg/d and
azathioprine 1.5 mg/kg per d added as a glucocorticoidsparing agent. At the 36th week of follow-up, abdominal
US and biochemical tests were persistently normal (Table
1) and the patient is currently asymptomatic.
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on Ziehl-Neelsen stain. The case was treated successfully with antituberculous drugs. Pancreatic tuberculosis
should be considered in the differential diagnosis of a
pancreatic mass when the patient is young, residing in
the endemic zone of tuberculosis. Every attempt should
be made to diagnose the cases to prevent unnecessary
operation.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Isolated pancreatic tuberculosis is rare, even
in countries with a high incidence of tuberculosis. Pancreatic tuberculosis (TB) is more frequently associated
with miliary TB or widely disseminated disease. Pancreatic tuberculosis most commonly presents as a solitary
lesion with multiple cystic components. The most important differential diagnosis includes pancreatic malignancy. Majority of the cases are diagnosed after surgical exploration for presumed pancreatic malignancy and
pre-operative diagnosis is quite difficult. In the present
study, we describe a rare case of isolated pancreatic
TB in a 24-year-old man, presented with pancreatic
mass lesion in an immunocompetent host. Diagnosis
was made by contrast enhanced computed tomography
(CT) and fine needle aspiration of the pancreatic mass
revealed acid-fast bacilli. The case was treated successfully with antituberculous drugs. Pancreatic tuberculosis
should be considered in the differential diagnosis of a
pancreatic mass when the patient is young, residing in
the endemic zone of tuberculosis.

Abstract
Tuberculosis (TB) involving the pancreas are uncommon, especially when present in immunocompetent
hosts. Pancreatic TB is more frequently associated with
miliary TB or widely disseminated disease. Pancreatic
TB may present as cystic or solid pancreatic masses,
pancreatic abscess or acute or chronic pancreatitis.
Majority of the cases are diagnosed after surgical exploration for presumed pancreatic malignancy and preoperative diagnosis is quite difficult. However, improvement in imaging techniques and the resulting imageguided interventions gradually can obviate the need
for more invasive diagnostic surgical procedures and
expedite the planning of therapy. Herein, we report a
rare case of isolated pancreatic TB which presented
with pancreatic mass lesion in an immunocompetent
host. Diagnosis was made by contrast enhanced computed tomography and guided fine needle aspiration
of the pancreatic mass which revealed acid-fast bacilli
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A

Figure 1 Contrast-enhanced computerized tomography
of abdomen showing bulky pancreas (A), retro pancreatic
lymphadenopathy (B) and hypodense lesion in the body
and tail of the pancreas (3.5 cm × 2.4 cm) with peripheral
enhancement.

B

pated in any sexual activity. Physical examination was unremarkable except mild pallor and epigastric tenderness
without guarding.
His laboratory studies showed hemoglobin of 10.6
g/dL, total leukocyte count of 9800/µL with a normal
differential count, an elevated erythrocyte sedimentation
rate (86 mm in first hour). Serum amylase was 200 IU/L
(reference range: 40-140 U/L) and lipase was 82 IU/L.
Liver function tests were normal. A chest radiograph did
not reveal any abnormality. The Mantoux test was negative and results of human immunodeficiency virusserology were negative. Ultrasound of the abdomen revealed
bulky, inhomogeneous pancreas with a 3.19 cm × 2.2
cm hypoechoic space occupying lesion (SOL) with inner
necrosis in body and tail of pancreas with few peripancreatic and a mesenteric lymph node with inner necrosis.
Contrast-enhanced CT (CECT) of the abdomen demonstrated bulky pancreas, retropancreatic lymphadenopathy
and a low-density lesion in body and tail of pancreas (3.5
cm × 2.4 cm) with peripheral enhancement (Figure 1)
without any ascites, bile or pancreatic duct compression
or dilatation and ileo-caecal or omental thickening. As the
patient had ongoing chronic pain with loss of weight and
appetite and a bulky head and body of the pancreas, CTguided fine needle aspiration was carried out to exclude
a pancreatic malignancy. The cytological examination
of the fine needle aspiration revealed serosanguinous
aspirate, microscopical examination of which suggested
granulomatous inflammation with epitheloid cells, pancreatic acinar and ductal cells with patchy necrotic material (Figure 2A). Zeil-Neelsen stain revealed abundant acidfast bacilli (AFB) on the background of proteinaceous
material and inflammatory cells (Figure 2B).
The diagnosis of isolated pancreatic tuberculosis was
made based on the above findings and subsequently the
patient was treated with antituberculous therapy (ATT)
for twelve months. Initial two months he was treated with
Isoniazide 300 mg/d, Rifampicin 450 mg/d, Ethambutol
800 mg/d and Pyrazinamide 1500 mg/d. Subsequently
for next ten months he was treated with rifampicin 450
mg/d and isoniazide 300 mg/d. The patient improved
with the therapy and was asymptomatic after completing two months of therapy. Repeat ultrasound revealed
significant resolution of pancreatic hypoechoic collection

INTRODUCTION
The abdomen is a common site in setting of extrapulmonary tuberculosis (TB). The prevalence of abdominal TB
in developing countries has been estimated to be as high
as 12%[1]. It commonly affects the intestinal tract, lymph
nodes, peritoneum and solid organs in varying combinations. Pancreatic and peripancreatic involvements are rare.
Majority of the cases occur as a part of disseminated
tuberculosis[2-4]. Isolated involvement of the pancreas is
even rarer, probably due to biological resistance imparted
by the pancreatic enzymes[5]. The incidence of pancreatic
TB is reported to be less than 4.7% worldwide[3]. Pancreatic tuberculosis was first reported by Auerbach[3] in 1944.
This review was done as available literature related to
pancreatic tuberculosis is mostly in the form of case reports or series and we still lack a complete clinical picture
of the disease. Literature search revealed that only nine
cases of pancreatic tuberculosis have been reported from
India in last 5 years. Clinico-radiologically pancreatic TB
closely resembles a pancreatic malignancy. Therefore,
most cases of pancreatic TB have been diagnosed after
exploratory laparotomy surgery for suspected malignancy.
However, with the use of improved imaging techniques
computed tomography (CT) or more recently endoscopic
ultrasound-guided fine needle aspiration (EUS-FNA)
and image-guided interventions preoperative diagnosis
of pancreatic masses is now possible without going for
surgery[6]. We present a case of isolated pancreatic TB
presenting as discrete pancreatic mass in the body and tail
with mesenteric lymphadenopathy in an immunocompetent host diagnosed without laparotomy and treated successfully with antituberculosis drugs (ATD).

CASE REPORT
A 24-year-old man presented with, abdominal pain, intermittent episodes of bilious vomiting and low-grade
fever of three months duration. The pain was located in
the upper abdomen without any radiation to the back.
He also admitted having a 5 kg weight loss over this period, anorexia and generalised weakness. He denied any
hematemesis, melena, jaundice or altered bowel habits.
There was no history of alcohol ingestion. He had no
history of exposure to tuberculosis had never partici-
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Figure 2 CT guided fine-needle aspiration cytology from the pancreatic lesion shows collection of epitheloid cells (inset) forming granuloma along with
pancreatic ductal and acinar cells with patchy necrotic material (Giemsa staining) (A), Ziehl-Neelsen stain showing acid fast bacilli in the background of
proteinaceous material (B).

hosts[8,9]. Pancreatic tuberculosis was first reported by Auerbach in 1944. In his series of 1656 autopsies of tuberculous patients, only 14 cases had pancreatic involvement
that may have mimicked neoplasia but did not find any
cases of isolated pancreatic tuberculosis. The incidence
of pancreatic TB is reported to be less than 4.7% worldwide[3,10]. It has been speculated that tubercular involvement of the pancreas might occur as a result of direct
extension, lymphohematogenous dissemination, and
reactivation of a previous abdominal focus or immune
reaction to generalized tuberculosis[8,11].
Pancreatic tuberculosis usually affects young adults
but convincing epidemiological data with regards to age
and sex distribution is not available. Nine cases of pancreatic tuberculosis have been reported from India in
last 5 years[12-18]. Clinical data are summarized as Table 1.
Among this group are 3 men and 6 women with an overall mean age of 33.2 years. The mean age among men
was 36 years and mean age among women was 31.83
years. In all of these cases a presumptive diagnosis other
than tuberculosis were made reflecting the diagnostic
challenge faced when encountered with such cases. The
challenge is partly because of rarity of the disease itself
and partly due to its nonspecific presentation mimicking
pancreatic malignancy.
In a study by Saluja et al[19], the three most common
presenting complaints in patients found to have pancreatic TB were abdominal pain, jaundice, and weight loss.
Individuals infected with pancreatic TB may also present with fever, gastrointestinal hemorrhage secondary to
splenic vein thrombosis, and anorexia. In our case, there
was involvement of the body and tail of the pancreas.
Xia et al[20] have summarized characteristic features of
pancreatic tuberculosis as follows: (1) mostly occurs in
young people, especially female; (2) have past history of
tuberculosis or come from endemic zone of tuberculosis;
(3) often present with epigastric pain, fever, and weight
loss; and (4) ultrasound or CT scan show pancreatic mass
and peripancreatic nodules, some with focal calcification.

Figure 3 Review Contrast-enhanced computerized tomography of the
abdomen performed at 9 mo of ATT showing near complete regression of
pancreas size and resolution of hypodense lesion at body and tail.

and regression of lymph node. A repeat CECT of the
abdomen performed after 9 mo of the therapy revealed
a normal pancreas with near complete resolution of
hypoechoic lesion (Figure 3). No varices were noted on
upper gastrointestinal endoscopy. After three months of
follow-up, the patient is asymptomatic.

DISCUSSION
Tuberculosis is a major health problem in developing
countries. with an annual incidence of 9.7 million cases
of TB; highest incidence being in Asia, South America,
Eastern Europe, and most sub-Saharan African countries.
Although pulmonary TB is the most common presentation of disease; extrapulmonary TB (EPTB) accounts
for nearly 20% of all cases of TB in immunocompetent
hosts[7]. Abdominal TB includes infection of varying
combinations of the intestinal tract, peritoneum, and solid organs such as the spleen, liver, and pancreas. Isolated
pancreatic TB is extremely uncommon, with pancreatic
involvement usually occurring in the setting of miliary or
widely disseminated TB; often in immunocompromised
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Table 1 Summary of reported cases of pancreatic tuberculosis from India in the last 5 years
Ref.

Age (yr)/
sex

Ray
et al[12]

50/Female

Presenting
symptoms

Pulmonary Location Nature Lymph
tuberculosis
of mass nodes

Invasion

Pancreatic Presumptive Confirmation ATT with Outcome
diagnosis
of diagnosis duration
duct and
bile ducts

Pain
abdomen
15/Female
Pain
abdomen,
weight loss
13/Female
Pain
abdomen,
weight loss
48/Male
Pain
abdomen,
weight loss
24/Male
Pain
abdomen,
jaundice

-

Head

Cystic Present

None

Normal

-

Head

Cystic Present

None

Normal

-

Head

Cystic Present

None

-

Head

Cystic Absent

None

-

Head

Rana
et al[15]

40/Female

Pain
abdomen,
jaundice

-

Singh
et al[16]

45/Female

Pain
abdomen,
bilious
vomiting

-

Pandita
et al[17]

28/Female

Pain
Head and Cystic Absent
abdomen,
body
dyspepsia
Epigastric Past history: Head and Cystic Absent
pain
4 yr back
body
abdomen

Arora
et al[13]
Gupta
et al[14]

Bhatia
et al[18]

36/Male

Pancreatic
malignancy
Pancreatic
malignancy

CT guided
FNAC
EUS guided
FNAC

HRZE 6
mo
HRZE
6 mo

Good

Normal

Pancreatic
malignancy

EUS guided
FNAC

HRZE
6 mo

Good

Bile Duct
dilatation

Pancreatic
malignancy

EUS guided
FNAC

HRZE 6
mo

Good

Cystic Absent Portal vein, Biliary
Pancreatic
splenic
radicles
malignancy
artery,
and bile
hepatic
duct
artery
dilatation
Head
Cystic Absent Portal vein Pancreatic Pancreatic
and
malignancy
common
bile duct
dilatation
Head and Cystic Present Duodenum, Pancreatic Pancreatic
uncinate
portal
and
malignancy
process
vein
common
bile duct
dilatation

EUS guided
FNAC

HRZE
8 mo

Good

EUS guided
FNAC

HRZE х 2,
HR х 10

Good

Laparotomy HRZE х 3
and
until first
Whipple's follow up
Pancreati
coduodene
ctomy
CT guided
HRES
1 yr
FNAC

Good

EUS guided
FNAC

Good

None

Normal

Pancreatic
malignancy

Right lobe
of liver

Not
dilated

Intraductal
pancreatic
mucinous
tumour

HRZE
8 mo

Good

Good

CT: Computed tomography; EUS: Endoscopic ultrasound; FNAC: Fine needle aspiration cytology.

Other reported presentations are obstructive jaundice,
acute or chronic pancreatitis, pancreatic abscess, portal
vein thrombosis causing portal hypertension, etc. Tuberculin skin testing and an interferon-γ release assay for TB
may be negative in patients with abdominal tuberculosis
because of poor nutritional status leading to a weak immune response as happened in our case[8,15].
Several imaging methods like transcutaneous ultrasound, CT scan and endoscopic ultrasound are used for
assessment of pancreatic pathology. The imaging findings may suggest the possibility of tuberculosis, but none
of the findings are pathognomic for pancreatic tuberculosis. Ultrasound is often the first investigation used for
diagnosis of pancreatic tuberculosis which may reveal
focal hypoechoic mass or cystic lesion of the pancreas
mostly situated in the head and uncinate process of the
pancreas. CT scan is still regarded as the investigation
of choice for pancreatic pathology. CT scan may show
hypodense lesion with irregular border in the head of
the pancreas, diffuse enlargement of the pancreas or
enlarged peripancreatic lymph nodes[21,22]. The presence

WCCR|www.wjgnet.com

of hypodense peripancreatic lymph nodes with rim enhancement, ascites and/or mural thickening affecting the
ileo-caecal region suggests the pancreatic tuberculosis[22].
Magnetic resonance imaging (MRI) findings of focal pancreatic tuberculosis include a sharply delineated mass in
the pancreatic head showing heterogeneous enhancement
which is hypointense on fat-suppressed T1-weighted images and show a mixture of hypo- and hyperintensity
on T2-weighted images[23]. An important image finding
in pancreatic tuberculosis is the normal appearing common bile duct and the pancreatic duct, even if the mass is
positioned centrally in the head of the pancreas. This in
contrast to pancreatic adenocarcinoma where the pancreatic duct is dilated in centrally located tumors in the head
region. The diffuse form of pancreatic tuberculosis is
characterized by pancreatic enlargement with narrowing
of the main pancreatic duct and heterogeneous enhancement[23]. Bile cytology on endoscopic retrograde cholangiopancreatography (ERCP) may occasionally help in
establishing the diagnosis[19,24]. D’cruz et al[25] further suggested that there is no radiographical difference between
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cystic neoplasm of the pancreas and pancreatic TB abscess formation, as both can present as septated masses
with surrounding hypodense lymphadenopathy.
Since there are no clinical, laboratory or radiological
features which are specific for pancreatic tuberculosis,
histopathological or cytological as well as bacteriological
confirmation is necessary for establishing the diagnosis
of isolated pancreatic tuberculosis. Percutaneous imaging
or endoscopic ultrasound-guided fine needle aspiration
of the pancreatic lesion have been reported for establishing a diagnosis of pancreatic tuberculosis[6,26-28]. EUS
is preferred for obtaining tissue biopsy because of less
chances of needle tract dissemination particularly if the
mass seems to be malignant. In a recent series by Song et
al[29], EUS-FNA was able to diagnose pancreatic/peripancreatic tuberculosis in 76.2% of patients. The microscopic features of tuberculosis are caseation necrosis and
presence of acid fast bacilli. Caseating granuloma is seen
in 75%-100% of cases, and acid-fast bacilli are identified
in 20%-40% of cases[26]. In our case the diagnosis was
done by CT guided FNAC and the ZN staining showed
plenty of AFB.
Once the diagnosis is made, antituberculous drugs
should be started as early as possible. Majority of the patients show symptomatic improvement within two weeks.
Because of the rarity of this disease, there are no specific
treatment guidelines. The majority of cases of pancreatic
tuberculosis respond well to 6-12 mo of anti-tubercular
therapy and their prognosis is good (Table 1). In our case
ATT was given for 12 mo with a repeat CT scan at 9 mo
showing near complete resolution of the pancreatic mass.
In a conclusion, isolated pancreatic tuberculosis is
rare, even in countries with a high incidence of tuberculosis. Radiologically, pancreatic tuberculosis presents
typically as a solitary lesion located in the body or head
with peripancreatic lymph nodes. Therefore, diagnosis
is a challenge, calling for a team approach with the goal
of making the diagnosis non-invasively. A more recent
development includes endoscopic ultrasound-guided
fine-needle aspiration for histological and microbiological tuberculosis diagnosis; thereby, major surgery may be
avoided. Clinical awareness of pancreatic TB may guide
clinicians to appropriate diagnostic studies and management; which may lead to alleviation of symptoms and
possible resolution of pancreatic masses with ATT.
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Epidermoid cyst of intrapancreatic accessory spleen: A case
report and literature review
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formed. The final pathological diagnosis was epidermoid cyst of intrapancreatic accessory spleen (ECIAS).
The FDG-PET findings matched the histopathology.
A literature review reveals that the common clinical
manifestations of ECIAS include asymptomatic findings on clinical examination, an occasional increase
in tumor makers on laboratory results and occurrence
only in the pancreatic tail. It is often misdiagnosed
due to its extreme rarity and lack of a specific radiographic sign. There is no evidence of malignancy in
ECIAS. Open or laparoscopic spleen preserving distal
pancreatectomy is the minimally invasive procedure
that would provide the best surgical management for
epidermoid cyst of intrapancreatic accessory spleen.
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Abstract
Epidermoid cyst of intrapancreatic accessory spleen
is exceedingly rare; only 30 new cases have been
reported in the English literature over the last 30
years. An accurate preoperative diagnosis was made
in almost none of them because of the lack of reliable
preoperative diagnostic methods. In this report, we
present a case diagnosed with fluorine-18 fluorodeoxyglucose positron emission tomography (FDG-PET).
A 41-year-old female who had breast cancer was
routinely followed up by measuring the concentration
of tumor makers. An increasing level of serum carbohydrate antigen 19-9 was detected and a cystic lesion
located at the tail of pancreas was found by ultrasonography. A whole body fluorine-18 FDG positron
emission tomography was performed because of a
high suspicion for either a malignancy of the pancreas
or a recurrence of breast cancer. No increased uptake
of FDG was noted and therefore the cystic lesion was
considered as pancreatic benign disease. Because
pancreatic malignancy could not be entirely ruled out,
distal pancreatectomy and splenectomy were per-
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Core tip: Epidermoid cyst of intrapancreatic accessory spleen (ECIAS) is extremely rare and an accurate
preoperative diagnosis is almost never made. In this
article, a case diagnosed with fluorodeoxyglucose positron emission tomography scanning is presented; it is
also the first case from China. A literature review of
the clinical characteristics of ECIAS is also given. We
suggest that open or laparoscopic spleen preserving
distal pancreatectomy is the minimally invasive procedure that would provide the best surgical management
for ESIAS.
Original sources: Lee CL, Di Y, Jiang YJ, Jin C, Fu DL. Epidermoid cyst of intrapancreatic accessory spleen: A case report
and literature review. World J Surg Proced 2013; 3(3): 54-59
Available from: URL: http://www.wjgnet.com/2219-2832/full/
v3/i3/54.htm DOI: http://dx.doi.org/10.5412/wjsp.v3.i3.54
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INTRODUCTION

A

Epidermoid cyst of intrapancreatic accessory spleen
(ECIAS) is extremely rare. Since 1980 when Davidson
et al[1] reported the first case, only 30[1-28] new cases have
been reported in the English literature. Almost none of
them were accurately diagnosed preoperatively because
of the lack of reliable preoperative diagnostic methods.
In this article, a case diagnosed with fluorine-18 fluorodeoxyglucose positron emission tomography (FDG
PET) scanning is presented, along with a review of the
clinical characteristics of ECIAS experienced in our center and all the cases described in the English literature.

B

CASE REPORT
A 41-year-old Asian female who had infiltrating ductal
carcinoma of the breast was treated by modified radical
mastectomy on June 9, 2008 and was then routinely followed up by measuring the concentration of tumor makers. A raised level of serum carbohydrate antigen (CA)
19-9 (68.57 U/mL, reference range, less than 37 U/mL)
was detected on 7th April, 2009. Four months later, the CA
19-9 level had almost doubled to 120.49 U/mL. At the
same time, abdominal ultrasonography indicated a cystic
lesion located at the tail of pancreas. The patient was then
referred to our department for more examinations.
The patient had no symptoms of gastrointestinal or
abdominal discomfort. She had no history of abdominal trauma, pancreatic insufficiency or pancreatitis. Her
family history was unremarkable. Physical examination
showed no abnormalities. Except for a raised level of
CA 19-9, the remaining blood tests, including carcinoembryonic antigen (CEA), CA125 and serum amylase,
were within normal limits. A computed tomography (CT)
scan of the abdomen revealed a 4 cm round cystic lesion
anterior to the spleen near the tail of the pancreas with
enhancement of the cystic wall (Figure 1). Based on the
raised CA 19-9 level, pancreatic tail cyst and history of
breast cancer, malignancy of the pancreas or recurrence
of infiltrating ductal carcinoma of the breast was highly
suspected.
A whole body fluorine-18 FDG PET (Siemens Biograph 64HD, Germany) was performed. After an overnight fast, the patient had an intravenous injection of
350 MBq FDG. The patient’s blood glucose level was
examined just before the administration of FDG to exclude the interference factor of hyperglycemia. After 40
min of injection, emission data was obtained and the images were analyzed. The results showed that no increased
uptake of FDG was detected in the whole body, including the pancreatic tail cyst, previous operative area and
axillary lymph nodes (Figure 2). Based on FDG PET
images, the cystic lesion was considered as pancreatic benign disease. However, 6 mo later, the CA 19-9 level had
doubled again to 259.67 U/mL. She was admitted to our
hospital to undergo further treatment.
Since cystic pancreatic malignancy could not be en-
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Figure 1 Computed tomography scan of the abdomen revealed a 4 cm
round cystic lesion (arrow) anterior to the spleen near the tail of the pancreas with enhancement of the cystic wall. A: Plain computed tomography
(CT) scan; B, C: Enhanced CT scan.

tirely ruled out, the patient underwent an exploratory
laparotomy, which revealed a mass of 4 cm in diameter
located in the tail of pancreas. Therefore, distal pancreatectomy and splenectomy were performed. The surgical
specimen contained a 4.2 cm cyst in its greatest diameter, located near the pancreatic tail (Figure 3). On histopathological examination, the cyst was filled with reddish
brown fluid. Microscopically, the cyst was covered with
stratified squamous epithelium and was surrounded by
normal splenic tissue (Figure 4). Moreover, immunohistochemical analysis showed a strong expression of
cytokeratin but Ki67, P53, Vimentin and CD56 were not
expressed. The final pathological diagnosis was ECIAS.
The patient was discharged on postoperative day 11
and her serum CA 19-9 value declined to a normal level
1 mo after surgery. During the past 2 years of follow up
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Table 1 Summary of all epidermoid cysts of intrapancreatic accessory spleen cases in the English literature from 1980 to 2011
No.

Ref.

Age/Sex

Symptoms

Preoperative diagnosis

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Davidson et al[1]
Morohoshi et al[2]
Nakae et al[3]
Tang et al[4]
Furukawa et al[5]
Higaki et al[6]
Tateyama et al[7]
Sasou et al[8]
Choi et al[9]
Tsutsumi et al[10]
Yokomizo et al[11]
Horibe et al[12]
Sonomura et al[13]
Fink et al[14]
Watanabe et al[15]
Kanazawa et al[16]
Ru et al[17]
Itano et al[18]
Servais et al[19]
Gleeson et al[20]
Kadota et al[21]
Kadota et al[21]
Kadota et al[21]
Itano et al[22]

40/M
32/F
37/F
38/M
45/M
46/F
67/F
49/F
54/F
51/M
38/M
48/M
45/F
12/F
55/F
58/F
41/M
40/M
52/F
32/F
57/F
70/F
37/M
67/M

Weight loss Anorexia
Left abdominal pain
Epigastric pain
Asymptomatic
Asymptomatic
Left back pain
Abdominal pain
Asymptomatic
Epigastric discomfort
Asymptomatic
Asymptomatic
Asymptomatic
Epigastric pain
Fever
Postprandial epigastric pain
Asymptomatic
Asymptomatic
Asymptomatic
Asymptomatic
Right upper quadrant pain
Asymptomatic
Asymptomatic
Asymptomatic
Epigastric pain Weight loss

Pseudocyst
Pancreatic cyst
Cystic neoplasm
Cystic neoplasm
Cystic neoplasm
Pancreatic malignancy
Cystic neoplasm
Cystic neoplasm
Cystic disease
Cystic neoplasm
Mucinous cystic neoplasm
Mucinous cystic neoplasm
Cystic adenocarcinoma
Infected abdominal cyst
Mucinous cystic neoplasm
Mucinous cystic neoplasm
NI
ECIAS
Pancreatic malignancy
Cystic neoplasm
Cystic neoplasm
Mucinous cystic neoplasm
Cystic neoplasm
ECIAS

CA 19-9 (U/mL) Surgery
NI
WNL
NI
WNL
WNL
201
WNL
WNL
NI
WNL
410
53
159
NI
197
62
NI
WNL
NI
NI
WNL
48
647
182

25
26

Horn et al[23]
Iwasaki et al[24]

62/M
36/F

Left abdominal pain
Asymptomatic

NI
Mucinous cystic neoplasm

NI
79

27
28

Yamanishi et al[25]
Khashab et al[26]

55/F
49/F

Asymptomatic
Abdominal pain

Mucinous cystic neoplasm
PNET

90
NI

29

Harris et al[27]

39/M

Asymptomatic

Cystic neoplasm

WNL

30
31

Hong et al[28]
Present case

54/F
62/F

Abdominal discomfort
Asymptomatic

Pancreatic malignancy
Mucinous cystic neoplasm

WNL
259

DPS
DPS
DPS
DPS
DP
DPS
DPS
DPS
DPS
DPS
DPS
DPS
DPS
SPDP
DPS
SPDP
DPS
DPS
DPS
DPS
DPS
DPS
SPDP
LADPS
DPS
LADPS
DPS
LASPDP
LADPS
SPDP
DPS

Site Size (cm)
Tail
Tail
Tai
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail

5.5
6
6.5
2.3
2
3
3
4.3
15
2.5
2.7
2
3.5
10
3
2.5
2.5
4
11.5
1.5
6
1.7
10
1.5

Tail
Tail

4.8
3.4

Tail
Tail

3.3
2.3

Tail

2.5

Tail
Tail

2
4.2

CA: Carbohydrate antigen; F: Female; M: Male; NI: Not informative; WNL: Within normal limit; DPS: Distal pancreatectomy with splenectomy; SPDP:
Spleen preserving distal pancreatectomy; LA: Laparoscopic assisted.

and nearly 20% of these are in or attached to the tail of
the pancreas[5,29]. Cystic lesions are rare in the spleen and
those most frequently found are parasitic[30]. Nonparasitic splenic cysts are histologically classified as either
true or false cysts, according to the presence or absence
of an epithelial lining on the inner surface[31]. The most
common nonparasitic cysts in the spleen are epidermoid
cysts[31].
Only 30 cases of ECIAS have been reported in the
English literature since the first one reported by Davidson et al[1] in 1980 (Table 1). ECIAS mostly occurs in
middle-aged patients (average age, 47.4 years; range, 12
to 70 years). It is more common in females than males
(female: male ratio, 19:12). All of the cases were found
in the tail of pancreas and the size of cyst ranged from
1.5 cm to 15 cm (average, 4.35 cm). Tumor markers such
as CEA and CA 19-9 (range, 48 to 647 U/mL) increase
occasionally, and fall to the normal limit after excision
of the lesion. It is also notable that 20 cases were from
Japan, 6 from the United States, 2 from South Korea, 1
from the United Kingdom, 1 from Australia, and this is
the first case from China.

Figure 2 Fluorine-18 fluorodeoxyglucose positron emission tomography
image showed no increased uptake of fluorodeoxyglucose (arrow) detected in the cyst of pancreatic tail.

she has been doing well.

DISCUSSION
The frequency of accessory spleen is more than 10%
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P
P

FC

AS

C

C
S
AS

Figure 3 The cut section of surgical specimen contained a 4.2 cm cyst in
its greatest diameter located near the pancreatic tail. C: Cyst; AS: Accessory spleen; P: Pancreas; S: Spleen.

Figure 4 Microscopically, the cyst (C) was covered with stratified squamous epithelium and was surrounded by normal splenic tissue. A fibrous
capsule (FC) separates the intrapancreatic accessory spleen (AS) from pancreas (P) (HE, × 100).

Rarity and nonspecific symptoms of ECIAS make
it challenging for surgeons to accurately make a diagnosis prior to surgical treatment. More than half of the
patients were asymptomatic and the others were admitted with complaints (9 with abdominal pain, 2 with abdominal discomfort, 2 with weight loss, 1 with left back
pain, 1 with fever, and 1 with anorexia). Only 2 reported
cases suspected the preoperative differential diagnosis of
ECIAS[11,18].
Several imaging techniques are available but the radiological features lack specificity to accurately identify
the lesion. Abdominal ultrasonography and CT are usually the first tools which detect the lesion. However, images on abdominal ultrasound and CT scan look similar
to pancreatic cystic neoplasm. This explains why most
of the cases had the first preoperative clinical diagnosis
of mucinous cystic neoplasm or pancreatic cystic neoplasm and were then followed by aggressive surgical
management. Recently, Hu et al[32] found that the diagnosis of an ECIAS should be considered when enhancing
the cystic wall of the lesion in the pancreatic tail similar
to the spleen during multiphasic scans in CT. The signal
intensity of ECIAS is not consistent on magnetic resonance images (MRI). The cystic component occasionally
shows low signal intensity on T1-weighted images and
high signal intensity on T2-weighted images[9,16,24], and
sometimes it shows high signal intensity on both T1 and
T2-weighted images[18,27]. Furthermore, Motosugi et al[33]
suggested that in more than half of the cases of epidermoid cyst, heterotopic spleen surrounding the cyst can
be detected and a noninvasive diagnosis is possible using
super paramagnetic iron oxide enhanced MRI. Including
the case we present, there are only 2 reported cases of
ECIAS that have used fluorine-18 FDG PET scanning.
Our findings showed no uptake of FDG and matched a
maximum standard-uptake value (SUV) of 1.7 reported
by Iwasaki, which means no evidence of malignancy[24].
However, scanning by FDG PET could not entirely rule
out malignant cystic neoplasm because false-negative results of FDG PET have also been reported[34].
On endoscopic retrograde pancreatography (ERP)[11,15,27],
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endoscopic retrograde cholangiopancreatography (ERCP)[26]
and magnetic resonance cholangiopancreatography
(MRCP)[16], it has been shown that there are no communications between the cystic lesion and the pancreatic duct.
Angiography shows a vascular mass[1] which is fed by caudal
pancreatic arteries[13,16]. Endoscopic ultrasonography (EUS)
suggests the existence of a cystic lesion[11,12,15] with septa surrounded by a solid area in the tail of the pancreas[16,20,26,27].
EUS elastography shows inhomogeneous hardness in an
epidermoid cyst[26]. Fine needle aspiration (FNA) reveals
fluid with elevated CA 19-9 and CEA and points towards a
possibility of pancreatic malignancy[19,20,28].
As listed in Table 1, 25 patients received distal pancreatectomy combined with splenectomy (DPS), 5 patients
received spleen preserving distal pancreatectomy (SPDP),
and only 4 of these were performed with laparoscopic
assistant (LA). Based on our 3 years follow up and other
reported cases (from 6 to 36 mo), there is no evidence
of recurrence and metastasis[1,9,16,18,24,27,30]. ECIAS is benign and surgical treatment should be avoided when it is
asymptomatic and small. However, resection should be
considered for all cystic tumors of the pancreas because
they are either malignant or have the potential for malignant degeneration[35]. SPDP and LA-SPDP would be the
minimally invasive treatment of choice if the possibility
of malignancy could be excluded. Laparoscopic pancreatic procedures are feasible and safe in patients with
benign or low grade malignancies. They also minimize
blood loss and morbidity, while also reducing hospital
stay and promoting early recovery[36].
In conclusion, the common clinical manifestations of
ECIAS include asymptomatic findings on clinical examination, raised levels of some tumor makers on laboratory investigations and occurrence only in the pancreatic
tail. It is often misdiagnosed due to its extreme rarity and
non-specific radiographic findings. There is no evidence
of malignancy in ECIAS. As minimally invasive procedures, SPDP and LA-SPDP would be the best surgical
management. Nevertheless, it also goes without saying
that ECIAS should not be forgotten as a differential di-
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agnosis of pancreatic cystic lesion.
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Core tip: We report an incidental finding of a novel null
alpha1-antitrypsin (AAT ) allele, Q0Milano, consisting of a
17 nucleotides deletion in exon 3 of SERPINA1 gene,
in an Italian child with persistently increased in liver
enzymes and a mild decrease in circulating AAT levels.
Q0Milano variant results in an unfunctional protein lacking of AAT active site, as the resultant protein is truncated near PiS locus involved in AAT protein stability.
Original sources: Rametta R, Nebbia G, Dongiovanni P, Farallo
M, Fargion S, Valenti L. A novel alpha1-antitrypsin null variant (PiQ0Milano). World J Hepatol 2013; 5(8): 458-461 Available
from: URL: http://www.wjgnet.com/1948-5182/full/v5/i8/458.
htm DOI: http://dx.doi.org/10.4254/wjh.v5.i8.458

INTRODUCTION
Alpha1-antitrypsin deficiency (AATD) is an autosomal
recessive disease characterized by reduced serum levels
of alpha1-antitrypsin (AAT, SERPINA1), a 52 kDa glycoprotein functioning as the main extracellular protease
inhibitor. AAT is mainly produced by liver, which releases
about 2 g of AAT daily into the circulation under physiological conditions. The normal serum concentration may
range between 1.5-3.5 g/L (or 20-48 μmol/L)[1]. AATD
is associated with early onset pulmonary emphysema and,
occasionally, with chronic liver disease in childhood, hepatocellular carcinoma and/or cirrhosis in adulthood[2].
AAT functions as neutrophil elastase inhibitor, playing a
key role in the protection of the lower respiratory tract.
AAT serum levels below 11 μmol/L are not sufficient to
inhibit elastase in vivo, permitting progressive destruction
of alveoli culminating in emphysema[3-5]. The pathophysiology of liver disease related to AATD is less well understood, but some deficient variants accumulate in endoplasmic reticulum of hepatocytes and are inefficiently
secreted, leading to protein aggregation and culminating

Abstract
Alpha1-antitrypsin deficiency is an autosomal recessive disease characterized by reduced serum levels of
alpha1-antitrypsin (AAT) due to mutations in the SERPINA1 gene causing early onset pulmonary emphysema and, occasionally, chronic liver disease. We report
an incidental finding of a novel null AAT allele, Q0Milano,
consisting of a 17 nucleotides deletion in exon 3 of
SERPINA1 gene, in an Italian child with persistently
increased liver enzymes, a mild decrease in circulating
AAT levels and without any pulmonary disease. Q0Milano
variant results in an unfunctional protein lacking of AAT
active site, as the resultant protein is truncated near
PiS locus involved in AAT protein stability.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Table 1 Sequence of primers used in Alpha1-antitrypsin coding sequence
amplification and sequencing

AAT Ex2A
AAT Ex2B
AAT Ex3
AAT Ex4
AAT Ex5

Primers forward 5’→3’

Primers reverse 5’→3’

CCCCCCATCTCTGTCTTGC
ATGAAATCCTGGAGGGCCTG
CCCACCTTCCCCTCTCTCC
CTTGAATTTCTTTTCTGCACGAC
GTCTCTGCTTCTCTCCCCTC

GAGGAGTTCCTGGAAGCCTT
CAGGCTGGTTGAGCAACCTT
CACCCTCAGGTTGGGGAATC
AAGGTCGTCAGGGTGATCTC
AGGGACCAGCTCAACCCTTC

AAT: Alpha1-antitrypsin; Ex: Exon.

in hepatocytes injury and liver disease[6].
AATD is caused by mutations in SERPINA1, a
highly polymorphic genetic locus located on the distal
long arm of chromosome 14. More than 100 alleles have
been identified. They can be classified according to AAT
serum levels and protein functionality: (1) normal variants, all common M types, accounting for 95% of those
found in Caucasian individuals, and characterized by normal plasma levels (more than 20 µmol/L); (2) deficient
variants associated with reduced AAT serum levels, lower
than 20 µmol/L; (3) null variants determining undetectable serum levels; and (4) dysfunctional variants characterized by normal serum levels of dysfunctional AAT
protein[7].
The firstly described, and most common cause of
AATD, associated with very low serum concentration of
the protein, is homozygosity for the PiZ mutation, the
most severe AAT deficient variant known with plasma
levels among homozygotes of about 5-6 µmol/L, resulting in the development of lung and liver disease[8]. It
became later clear that AATD is a heterogeneous disease,
caused by several gene defects expressed codominantly,
mostly determining reduced serum AAT levels.
The most common deficient alleles are PiS and PiZ,
with an allelic frequency of 2%-4% and 1%-2% respectively in Caucasian population, and are both caused by
missense mutations responsible for intracellular protein
accumulation and degradation. The PiZ mutation leads
to a conformational change of AAT reactive site into a
β-sheet polymer which forms characteristic periodic acidSchiff-positive inclusions and can be isolated for liver
of AAT PiZZ subjects. Several studies have shown that
PiMZ in heterozygous state may lead to chronic liver
disease, cryptogenic cirrhosis, and chronic active hepatitis[9-11], while the PiS variant is associated to liver disease
only if carried in compound heterozygosity with the PiZ
allele[12]. Null alleles are very rare (frequency < 0.001,
13% of AATD subjects in Italy[13]) and derived from nucleotide deletion, insertion, or non-sense mutations, causing premature stop codons and producing structurally
unstable and truncated protein. Individuals with null-null
AAT phenotype are not affected by liver disease, because
of the lack of aggregation of mutant proteins in the endoplasmic reticulum, but are associated with an increased
risk of emphysema.
In this study we report a novel AAT allele in a child
with reduced protein levels.

WCCR|www.wjgnet.com

CASE REPORT
An 11-years-old male child was referred to our centre for
a persistent increase in liver enzymes (aspartate aminotransferase and alanine aminotransferase spanning from
58-239 UI/L, and 98-114 UI/L respectively). All common causes of liver disease were excluded, but mildly
decreased AAT serum levels were detected (76 mg/dL).
The subject did not show abnormalities in pulmonary
function.
Sequencing of the proband revealed a novel null
mutation in AAT gene (Table 1), g.9752-9768del (PiQ0Milano) (gene ID: 5265, official name SERPINA1, genomic
sequence number: NC_000014.8; NCBI Reference Sequence: NG_008290.1). This variant, localized in exon 3
near PiS locus (p.Glu264Val), consists in a 17 bp deletion
(AAA CTA CAG CAC CTG GA), resulting in a frameshift causing a new stop codon downstream the deletion
site (Figure 1), which leads to a premature termination of
protein translation at amino acid 259. The truncated protein lacks of AAT active site centred around Met358-Ser359.
The mutation arose in PiM3 AAT allele, which the
proband inherited from his mother, whose genotype was
PiM1A/Q0Milano and had normal liver and pulmonary
function, whereas his father, who had normal genotype
PiM1V/PiM3, showed nonalcoholic steatohepatitis associated with hyperferritinemia (Figure 2). Liver biopsy
of the proband showed aspecific findings, unrelated to
AATD.

DISCUSSION
The g.9752-9768del mutation (Q0Milano) occurs in a key
functional region of AAT gene where several other deficiency variants (PLowell/PDuarte at codon 256, Q0Cairo at
codon 259, T/S at codon 264) have been reported[14-18].
Several mechanisms are responsible for AAT deficiency, including: gene deletion, mRNA degradation,
intracellular protein accumulation and degradation, and
production of dysfunctional proteins. Only mutations
causing intracellular protein accumulation and polymerization of the newly synthesized protein are associated
with increased risk of liver disease, as in PiZ and in PiM[19]
Malton variants
. Many previously described null mutations (PiDuarte, PiHong Kong, PiGranite Falls) have been associated
with intra-reticular accumulation of unfunctional AAT
proteins, which are immediately degraded without any
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A

B
EX1A

EX1A

EX1B

EX1B

EX1C

EX1C

EX Ⅱ

EX Ⅱ

M1V/M3

M1A/Q0Milano

ATG start
Signal peptide
46

Asn -CHO
83

Asn -CHO

M1V/Q0Milano

Figure 2 Pedigree of the Q0Milano proband’s family. Alpha1-antitrypsin genotypes are listed below.

EX Ⅲ

247

Asn -CHO

EX Ⅲ

PiS Glu264Val

TAA260
premature
Stop codon

liver damage[20-22]. Heterozygosity for this novel null mutation is consistent with the lower AAT serum levels (76
mg/dL) measured in the proband, which collocates the
patient in intermediate deficiency condition comparable
to those of individuals carrying PiMZ genotype[23].
However, it is unlikely that this genetic variant explained liver disease in the proband, as it was carried in
heterozygous state, and it does not affected liver function
tests of the mother. Moreover, the absence of periodic
acid-Schiff-positive inclusions revealed in liver biopsy
excluded hepatic AAT protein accumulation. Thus, the
novel null AAT variant was not responsible for liver
damage because of the lack of hepatic protein polymerization.
It is likely that other hepatotoxic insults, as non alcoholic steatohepatitis associated with hyperferritinemia,
a strongly heritable condition reported in the father of
proband[24,25], were involved in the development of liver
disease.
In conclusion, in this study we report a novel AAT
null variant (Q0Milano) generated by a 17 nucleotides deletion in exon 3 of AAT, which leads to a premature stop
codon.

EX Ⅳ
EX Ⅳ

Active
site359
358
Met -Ser
TAA Stop
codon

C

EX Ⅴ

EX Ⅱ

192
207
222
237
252
267

EX Ⅴ

EX Ⅲ

EX Ⅳ

EX Ⅴ

ggc aaa tgg gag aga ccc ttt gaa gtc aag gac acc aga gaa gag
gac ttc cac gtg gac cag gtg acc acc gtg aag gtg cct atg atg
aag cgt tta ggc atg ttt aac atc cag cac tgt aag aag ctg tcc
agc tgg gtg ctg ctg atg aaa tac ctg ggc aat gcc acc gcc atc
ttc ttc ctg cct gat gag ggg AAA CTA CAG CAC CTG GAa aat gaa
ctc acc cac gat atc atc acc aag ttc ctg gaa aat gaa gac aga

D

EX Ⅱ

EX Ⅲ
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tween 1985 and 2010, only 5 cases were associated with
independent glucagonoma. In this report, we characterize
and discuss this rare type of insulinoma by describing the
case we experienced in detail.
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INTRODUCTION
Gastrointestinal and pancreatic neuroendocrine tumors
(PNETs) comprise a group of rare neoplasms arising
from the neuroendocrine system of the gut. The annual
incidence is estimated at 1-4 in 100 000, showing a trend
toward a higher incidence over recent decades[1-5]. Advancing diagnostic techniques have enabled the early detection of both functional and nonfunctional PNETs in
recent years and, as a result, these tumors are more likely
to be cured by radical operation. Most of these tumors
are sporadic and completely cured by enucleation, but
cases of high-grade malignancy, those accompanied by
independent tumor(s) that secrete other hormone(s) and
those with multiple tumors require careful attention.

Abstract
We present a 70-year-old man who was referred for surgery with uncontrollable hypoglycemia. Ultrasonography
and abdominal contrast computed tomography revealed a
hypervascular tumor of 1 cm in diameter in the pancreatic
tail. With a diagnosis of insulinoma, we performed a distal
pancreatectomy. The patient showed a good postoperative course without any complications. The patient’s early
morning fasting hypoglycemia disappeared. The respective levels of C-peptide and insulin dropped from 14.9
ng/mL and 4860 μIU/mL preoperatively to 5.3 ng/mL and
553 μIU/mL after surgery. A histopathological examination
demonstrated that the tumor was a pancreatic neuroendocrine tumor, grade 1. Immunostaining was negative for
insulin and positive for CD56, chromogranin A, synaptophysin and glucagon. These findings suggested that the
tumor was clinically an insulinoma but histopathologically
a glucagonoma. Among all insulinoma cases reported be-
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CASE REPORT
The case was a 70-year-old man diagnosed with diabetes
mellitus 15 years prior to the current presentation who
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A

Table 1 Blood test findings on admission
Albumin, g/dL
Total bilirubin, mg/dL
Aspartate aminotransferase, IU/L
Alanine aminotransferase, IU/L
Blood urea nitrogen, mg/dL
Creatinine, mg/dL
Sodium, mmol/L
Potassium, mmol/L
Chlorine, mmol/L
White blood cell, μL
Hemoglobin, g/dL
Platelet /μL
Fasting blood sugar, mg/dL
Hemoglobin A1c
Insulin, μIU/mL
C-peptide, ng/mL
Binding rate of anti-insulin antibodies
Carcinoembryonic, ng/mL
Pancreatic cancer-associated antigen-2, U/mL

B

3.0 (3.9-4.9)
0.3 (0.2-1.0)
7 (10-40)
7 (5-45)
54 (7.2-20.0)
8.2 (0.5-1.1)
131 (136-145)
4.1 (3.6-4.8)
101 (99-109)
8000 (3100-9500)
9.9 (13.5-16.9)
23.6 × 104 (15.1-34.9)
290 (70-109)
7.6% (4.3%-5.8%)
4860 (1.8-12.2)
14.87 (0.61-2.09)
76.2% (< 0.4%)
7.8 (< 5.0)
190 (< 150)

Renal function test results and fasting blood glucose level before starting
dialysis. Values in parentheses are normal ranges in our institution. All
data were collected during the fasting state.

The blood levels of insulin and C-peptide were remarkably high, and those of carcinoembryonic antigen and
duke pancreatic monoclonal antigen type 2 were slightly
high. The levels of thyroid hormone and pituitary hormone were normal. The binding rate of anti-insulin antibodies was high, and we therefore could not deny insulin
autoimmune syndrome.
Abdominal contrast computed tomography revealed
a tumor 1 cm in diameter in the tail of the pancreas that
was highly contrasted in the arterial phase (Figure 1A).
The main pancreatic duct was not expanded, and the tumor was a suspected islet tumor. Endoscopic ultrasonography identified a uniformly hypoechoic tumor in the tail
of the pancreas that measured 11 mm × 6 mm and had a
smooth surface. Doppler ultrasonography demonstrated
blood flow in the marginal regions of the tumor (Figure
1B). No other tumors were observed in the pancreas. We
performed a distal pancreatectomy because intraoperative ultrasonography (IOUS) revealed that the tumor was
close to the main pancreatic duct, making enucleation difficult. A cross-section of the surgical specimen showed a
solid whitish nodule (Figure 1C). The tumor was preoperatively suspected as an insulinoma, but immunostaining
showed that the main lesion was negative for insulin and
positive for glucagon (Figure 2A and B). Additionally, the
tumor was positive for CD56, chromogranin A and synaptophysin and negative for somatostatin. With an MIB-1
index of 1.6% and mild venous invasion, the tumor was
identified as an NET, grade 1 (G1). At the slightly tail
side of the main lesion, one hyperplastic nodule 3 mm in
diameter was observed. Immunostaining demonstrated
that the microadenoma was positive for insulin and glucagon (Figure 2C and D). After surgery, the blood levels
of insulin and C-peptide significantly decreased, but the
binding rates of anti-insulin antibodies were unchanged
(Table 2). The patient resumed insulin self-injections and

C

Figure 1 Removal of tumor. A: Enhanced abdominal computed tomography
showed a tumor of 1 centimeter in diameter in the tail of the pancreas which
was highly contrasted in the arterial phase (arrow); B: Endoscopic ultrasonography identified a uniformly hypoechoic tumor which measured 11 mm × 6 mm
with a smooth surface in the tail of the pancreas; C: The resected specimen
obtained from distal pancreatectomy and splenectomy included a solid whitish
nodule (arrow).

was started on insulin self-injections in 2011. In 2012
he was placed under observation by the hospital due to
worsening nephropathy. Two months ago, he presented
with overhydration and started dialysis; he developed fasting hypoglycemia that did not improve after discontinuing the insulin injections. Careful examinations suggested
that he had an insulinoma in the tail of the pancreas. He
was given diazoxide and referred for surgery. The examinations on admission showed the following results: level
of consciousness, lucid; blood pressure, 136/91 mmHg;
pulse, 82 bpm; temperature, 36.6 ℃; overall status, stable.
The patient had renal anemia and hypoalbuminemia (Table 1). The renal function test results and fasting blood
glucose level before starting dialysis are shown in Table 1.
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A

B

C

D

Figure 2 Immunostaining histological findings for the main lesion and the microadenoma (× 100). A: The main lesion revealed positive for glucagon; B: The
main lesion revealed negative for insulin; C: The microadenoma revealed most positive for glucagon; D: The microadenoma revealed weakly positive for insulin.

ful for identifying insulinoma, imaging studies are helpful
for localizing tumors. In recent years, surgeons have had
to guess the locations of some microscopic tumors by
observing the hormones flowing back to the hepatic
vein after an intraarterial injection of calcium and then
resecting the tumors under IOUS[10,11]. Most insulinomas
are sporadic and completely cured by enucleation. After surgical therapy, patients with insulinomas generally
have excellent long-term survival. A large patient cohort
from the Mayo Clinic in Rochester demonstrated that
cure was achieved in 98% of patients after surgical resection[12,13]. However, some cases, including high-grade
malignant tumors with a poor expected prognosis, those
accompanied by independent tumor(s) that secrete other
hormone(s) and patients with multiple insulinomas, require careful attention[14]. Specifically, the percentage of
patients with concomitant insulinoma and glucagonoma
among all insulinoma cases reported in Japan between
1991 and 2000 was 1.7% (6/358)[15]. Many were mixed
tumors, which can produce more than one type of hormone. Mixed endocrine pancreatic tumors producing
several peptide hormones have also been reported in
the West[16,17]. However, our patient had 2 independent
lesions, and it is therefore highly likely that we could not
achieve good glycemic control only by simple enucleation of the main lesion. To our knowledge, only 6 cases
including our case, which had both insulinoma and glucagonoma, have been reported since 1985 in Japan (Table
3)[18-22]. There were no particular correlations with age or
gender among the 6 patients, and in all cases, only the
insulinoma was responsible for their chief complaints.

Table 2 Changes of three parameters around distal pancreatectomy
Before
After the
the
operation
operation (POD 14)
Serum insulin level (1.8-12.2 μIU/mL)
4860
Serum C-peptide level (0.61-2.09 ng/mL)
14.87
Binding rate of anti-insulin antibodies (< 0.4%)
76.2

553
5.28
70.3

Values in parentheses are normal ranges in our institution. POD: Postoperative day.

achieved good glycemic control without taking diazoxide.
He was discharged without complications on postoperative day 14.

DISCUSSION
Neuroendocrine tumors (NETs) originate from the pancreas or gastrointestinal tract and are histologically divided
into NET G1, NET G2 and neuroendocrine carcinoma,
including small cell type, large cell type, and mixed adenoneuroendocrine carcinoma, according to the World
Health Organization classification[6]. Our case was ultimately diagnosed as an NET G1. Endocrinologically,
functional tumors account for 41%-48%, and most are
insulinomas[7,8]. The symptoms of insulinoma generally
include hypoglycemia resulting in neuroglycopenic symptoms and hyperadrenalism because of a vicarious increase in adrenalin[9]. While blood examinations are use-
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Table 3 Reports of coexistent cases of pancreatic insulinoma and glucagonoma in Japan
Case

Age
(yr)

Gender

Chief
compliant

Definitive diagnostic
procedure

Preoperative
diagnosis

Operative
procedure

Postoperative
diagnosis

1[18]

24

M

ASVS + AG

73

F

3[20]

21

M

4[21]

60

F

5[22]

59

F

6
(our case)

70

M

Six insulinoma at pancreatic
tail
One insulinoma at the region
of GDA perfusion
One insulinoma at the region
of SpA perfusion
One insulinoma at pancreatic
tail
One insulinoma at pancreatic
tail
One insulinoma at pancreatic
tail

DP

2[19]

Consciousness
disturbance
Consciousness
disturbance
Consciousness
disturbance
Consciousness
disturbance
Consciousness
disturbance
Fasting
hypoglycemia

Five insulinomas and two
glucagonomas
One insulinoma and one
glucagonoma
One insulinoma and one
glucagonoma
One insulinoma and one
glucagonoma
One insulinoma and one
glucagonoma
One insulinoma and one
glucagonoma

ASVS
ASVS
AG
CT
CT + EUS

enucleation
1st enucleation,
2nd DP
DP
DP
DP

ASVS: Arterial stimulation and venous sampling; AG: Angiography; CT: Computed tomography; EUS: Endoscopic ultrasound; GDA: Gastroduodenal artery; SpA: Splenic artery; DP: Distal pancreatectomy; M: Male; F: Female.

Glucagonoma was postoperatively diagnosed in most
cases by examining additional tumors that were perioperatively identified by IOUS and resected. In 1 case (Case
3), the surgeons postoperatively identified an enucleated
tumor as a glucagonoma and performed further surgery
to improve persisting hypoglycemia; the patient later
underwent distal pancreatectomy. Some PNETs secrete
multiple hormones or are accompanied by independent
hormone-positive cells that secrete other hormone(s).
In this case, a small hyperplasic nodule secreting insulin
incidentally coexisted with a glucagonoma. Some have
reported that pancreatic islet cell hyperplasia could cause
hyperinsulinemic hypoglycemia[23-27]. It is not necessarily
easy to clinically and preoperatively diagnose such rare
cases, even with advancing localization techniques. Careful attention is thus required to identify possible multiple
lesions and monitor patients for the postoperative recurrence of tumors secreting the same or other hormone(s).
In this report, we characterized and discussed a rare
insulinoma case that was preoperatively diagnosed as
pancreatic insulinoma and postoperatively shown to be
accompanied by glucagon-positive cells.
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Core tip: Complications from recurrent pancreatic cancer can result in afferent loop obstruction. This leads
to stasis of the biliary, intestinal and pancreatic secretions. We present here a unique approach to manage
afferent loop obstruction caused by recurrent peritoneal metastases from pancreatic cancer. The patient
underwent decompression of the afferent limb as well
as the biliary tree using a venting gastrojejunostomy
to the blind loop. This represents a novel surgical approach for management of this complicated and difficult problem.

Abstract

Original sources: Bakes D, Cain C, King M, Dong XD.
Management of afferent loop obstruction from recurrent
metastatic pancreatic cancer using a venting gastrojejunostomy.
World J Gastrointest Oncol 2013; 5(12): 235-239 Available from:
URL: http://www.wjgnet.com/1948-5204/full/v5/i12/235.htm
DOI: http://dx.doi.org/10.4251/wjgo.v5.i12.235

Pancreatic cancer is an aggressive malignancy potentially curable with surgical intervention. Following pancreaticoduodenectomy for suspected pancreatic head
malignancy, patients have a high risk for both immediate and delayed problems due to surgical complications and recurrent disease. We report here a patient
with pancreatic cancer treated with pancreaticoduodenectomy who developed recurrent disease resulting in
obstruction of the afferent limb. The patient developed
biliary obstruction and cholangitis at presentation. Her
biliary tree failed to dilate which precluded safe percutaneous biliary decompression. During surgical exploration, she was found to have a dilated afferent limb
at the level of the transverse mesocolon. The patient
underwent decompression of the afferent limb as well
as the biliary tree using a venting gastrojejunostomy
to the blind loop. This represents a novel surgical approach for management of this complicated and difficult problem.

WCCR|www.wjgnet.com

INTRODUCTION
Pancreatic cancer is the fourth leading cause of cancer in the United States[1]. Pancreaticoduodenectomy
(Whipple procedure) remains a mainstay of treatment
for resectable pancreatic head malignancy. Unfortunately, the incidence of recurrent disease remains high
with frequent peritoneal metastases[1-3]. Complications
from recurrent disease range from bowel obstruction,
pancreatitis, sepsis, and cholangitis due to biliary obstruction[2-4]. A unique type of obstruction occurs at
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Figure 1 Computed tomography horizontal image. A: Dilated jejunal Roux limb in the right upper quadrant. No evidence of biliary dilatation was evident of the
computed tomography scan. Furthermore, the liver parenchyma showed evidence of hepatic steatosis. There is also the presence of a large incisional hernia in the
anterior abdominal wall. Arrow a points to an intrahepatic metastasis from cancer. Arrow b points to the dilated Roux limb prior to the obstruction at the level of the
mesentery of the colon. Arrow c points to the proximal portion of the dilated Roux limb that was close to the stomach used for the venting gastrojejunostomy; B: The
close proximity of the stomach to the dilated Roux limb.

obstruction, complicated with postoperative development of a small enterocutaneous fistula along with a
large ventral hernia. She then presented to our hospital
2 years from her pancreaticoduodenectomy procedure
with new onset abdominal pain along with jaundice. The
patient had evidence of cholangitis with fevers, chills,
leukocytosis of 21700/mm3 and a bilirubin level of 16.0
mg/dL. Preoperative imaging, including a computed
tomographic scan, showed severely dilated afferent limb
in the right upper quadrant (Figure 1). A cholescintigraphy (DISIDA) scan showed poor visualization of the
liver even 2.5 h after isotope injection suggesting intrinsic liver dysfunction (Figure 2). Her case was complicated by the lack of significant biliary dilatation precluding the use of interventional radiology techniques to
percutaneously manage her cholangitis. Therefore, the
patient underwent surgical exploration for management
of her afferent loop obstruction. Intraoperative findings showed the obstruction to be secondary to a tight
stricture at the jejunal limb as it traversed the mesentery
of the colon. Biopsy of the area confirmed peritoneal
recurrence from pancreatic cancer. The presence of the
small enterocutaneous fistula at the level of mid-jejunum precluded the use of another small bowel loop for
Roux-en-Y reconstruction. Because of the proximity of
the stomach to the dilated afferent limb, we employed a
primary anastomosis between the dilated afferent limb
and the lesser curvature of the stomach as a venting
gastrojejunostomy. The patient also had primary repair
of her incisional hernia without the use of a mesh. She
recovered uneventfully from surgery and was discharged
from the hospital to rehabilitation center following 10 d.
Her bilirubin level slowly improved and tapered off to a
level of 4.1 mg/dL about 35 d postoperatively. The patient eventually succumbed to her metastatic pancreatic
cancer 4 mo later.

5 min

60 min

Figure 2 Hepatobiliary iminodiacetic acid scan showing delayed uptake
of the liver up to 60 min after administration of radiotracer. The cause of
the delayed uptake likely reflects long term liver dysfunction and likely contributed to the inability of the biliary tree to dilate in a prompt fashion.

the retrocolic jejunal limb of the afferent loop which
can lead to stasis of the biliary, intestinal and pancreatic
secretions[3-6]. We present here a case of afferent loop
obstruction caused by recurrent peritoneal metastases
from pancreatic cancer.

CASE REPORT
The patient was a 70-year-old Caucasian female who
first presented with painless jaundice leading to the diagnosis of pancreatic cancer. The patient underwent a
pancreaticoduodenectomy at an outside institution for
management of her condition followed by adjuvant chemotherapy and radiation. The patient required another
operation a year later due to an episode of small bowel

WCCR|www.wjgnet.com

DISCUSSION
Complications from advanced pancreatic cancer remain
common. After pancreaticoduodenectomy for resect-
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Afferent loop
obstruction

Good surgical
candidate

Surgical bypass

Marginal
candidate

Poor surgical
candidate

Percutaneous
transhepatic
stenting

Endoscopic
stenting

Considering
treatment?

Endoscopic
stenting

Fail?

Surgical bypass

Palliative care

Percutaneous
transhepatic
stenting

Palliative care

Figure 3 Management algorithm for afferent loop obstruction following pancreaticoduodenectomy.

able pancreatic cancer, patients present with substantial
morbidity following chemotherapy and radiation along
with the effects of recurrent pancreatic cancer[1,2]. Jacobs
et al[3] noted that even long term survivors of pancreatic
cancer develop multiple complications including infection, diabetes, depression, bowel obstruction and other
malignancies[4]. Although not well described until more
recently, the incidence of afferent loop syndrome developing in a cohort of patients after pancreaticoduodenectomy may be as high as 13%, as described by Pannala
et al[5] from Virginia Mason Medical Center. The occurrence of this uncommon condition has been well described in the literature following gastrectomy with Billroth II reconstruction, with an incidence of 0.5%-2%[6].
Clinical and radiographic presentations associated
with this condition have been separated into acute and
chronic afferent loop obstruction[6-11]. Acute and chronic
afferent loop syndromes differ by the timing of presentation with the acute afferent loop syndrome more
often in the postoperative period and the chronic type
presenting years later[6-11]. The first case of afferent loop
syndrome was described by McNealy et al[12] in 1942 as a
cause of early postoperative duodenal stump leak. Roux
et al[12] eventually coined the terms afferent loop syndrome in 1950.
Pancreaticoduodenectomy employs a roux limb of
jejunum for reconstruction of the pancreatic and biliary
drainage. Since the reconstruction following a pancreaticoduodenectomy employs an afferent limb for drainage
of the bile, pancreatic and proximal intestinal secretions,
it is functionally similar and also frequently termed afferent loop obstruction in the literature when obstructed[11].
However, the etiology, clinical presentation, and management options can vary from those following gastric
surgeries.
The presentation of a roux limb obstruction is associated with high rates of morbidity and mortality[7,8].

WCCR|www.wjgnet.com

Patients are frequently malnourished due to long standing history of underlying malignancy. The most common presenting symptom following pancreaticoduodenectomy is cholangitis at 50% followed by nausea and
abdominal pain[5]. The presentation is different from
those following gastric surgeries, which is exemplified by
bilious vomiting for chronic afferent loop obstruction.
Complicating the presentation is that patients with pancreatic cancer frequently have a poor long term prognosis which frequently leads to a minimalist approach for
management of these patients.
Prior to the introduction of endoscopic and percutaneous techniques, initial management options for
afferent loop obstruction were first centered on surgical
approaches. However, surgical approaches are limited
due to the location of the Roux limb, which is through
the mesentery of the colon. Resection of the obstructed
afferent loop is a poor choice because of the necessity for reconstruction of both the pancreatic and biliary anastomoses. In addition, an in situ jejuno-jejunal
bypass at the obstructed site is not feasible because of
the vascular anatomy. Therefore, the most common approaches described in the literature involved the use of
another jejunal Roux limb to decompress the dilated
afferent loop [7,8,13]. Recently, advances in endoscopic
and percutaneous techniques have been described in
the literature to offer options for management of these
patients[14-19]. More commonly, biliary decompression by
interventional radiology manages to treat the acute cholangitis seen in these patients[15-17]. In addition, successful
endoscopic stenting with dual stents of the stenotic segment avoids external drains and its associated long term
problems[17,19]. Even transgastric drainage endoscopically
has been reported recently[18]. Unfortunately, long term
survival is usually unaffected regardless of the approach
employed for salvage of this situation. As shown in Figure 3, we provided an algorithm for the management of
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using endoscopic, percutaneous, or surgical techniques to decompress the
dilated Roux limb.

these patients based on their medical co-morbidities.
The case presented here is a long term complication
following pancreaticoduodenectomy, frequently seen for
recurrent disease[5]. In the case described here, our patient presented several unique challenges precluding the
use of conservative and traditional surgical approaches.
Our patient lacked biliary dilatation on the CT imaging
which precluded the use of interventional radiology as
a means for biliary decompression. Furthermore, the
presence of enterocutaneous fistula, albeit small, made
another Roux limb not feasible during surgery due to the
lost of additional length of small bowel following resection and reconstruction. Our approach for performing
a venting gastrojejunostomy was an idea developing
following preoperative imaging review and surgical planning. The dilated jejunal Roux limb was in close proximity of the stomach making the anastomosis rather
straight forward. Our goal of extending the life of our
patient was also accomplished without significant postoperative morbidity. The patient lived approximately 4
mo postoperatively, which is consistent with the historically described outcome for this disease.
In summary, recurrent pancreatic cancer is associated with a poor prognosis. Afferent loop syndrome is a
known complication from recurrent pancreatic cancer,
with the classic radiographic presentations of a dilated
small bowel loop and clinical evidence of cholangitis
due to failure of biliary excretion. Early recognition of
this serious condition, due to the ascending cholangitis,
can lead to prompt management. Management options
are evolving with improved endoscopic techniques and
percutaneous options. However, surgery remains a viable
option in appropriate candidates to establish a lasting
decompression of the dilated Roux limb.

Peer review

The manuscript is well-written, concise and easy to comprehend. Venting Gastrojejunostomy for recurrent pancreatic cancer has not been described before.

REFERENCES
1

2

3

4

5

6
7

8

COMMENTS
COMMENTS
Case characteristics

9

Clinical diagnosis

10

Afferent loop syndrome is a known complication from recurrent pancreatic
cancer, with the classic radiographic presentations of a dilated small bowel loop
and clinical evidence of cholangitis due to failure of biliary excretion.
A unique type of biliary obstruction following pancreaticoduodenectomy occurs
at the retrocolic jejunal limb of the afferent loop, leading to stasis of the biliary,
intestinal and pancreatic secretions.

11

Complications from recurrent pancreatic cancer range from bowel obstruction,
pancreatitis, sepsis, and cholangitis due to biliary obstruction.

12

Patients typically have evidence of cholangitis with fevers, chills, leukocytosis
and hyperbilirubinemia.

13

Radiographic imaging using a computed tomographic scan typically shows a
severely dilated afferent limb in the right upper quadrant.

14

Differential diagnosis
Laboratory diagnosis
Imaging diagnosis
Treatment

Management of afferent loop syndrome has traditional relied on surgical approaches using another jejunal Roux limb. However, recent advances in endoscopic and percutaneous techniques have been described in the literature to
offer other options for management of these patients.

15

Experiences and lessons

Early recognition of afferent loop syndrome can lead to prompt management

WCCR|www.wjgnet.com

1208

Hariharan D, Saied A, Kocher HM. Analysis of mortality
rates for pancreatic cancer across the world. HPB (Oxford)
2008; 10: 58-62 [PMID: 18695761 DOI: 10.1080/136518207018
83148]
Neoptolemos JP, Stocken DD, Friess H, Bassi C, Dunn JA,
Hickey H, Beger H, Fernandez-Cruz L, Dervenis C, Lacaine
F, Falconi M, Pederzoli P, Pap A, Spooner D, Kerr DJ,
Büchler MW. A randomized trial of chemoradiotherapy and
chemotherapy after resection of pancreatic cancer. N Engl
J Med 2004; 350: 1200-1210 [PMID: 15028824 DOI: 10.1056/
NEJMoa032295]
Jacobs NL, Que FG, Miller RC, Vege SS, Farnell MB, Jatoi A.
Cumulative morbidity and late mortality in long-term survivors of exocrine pancreas cancer. J Gastrointest Cancer 2009;
40: 46-50 [PMID: 19728180 DOI: 10.1007/s12029-009-9082-y]
Reid-Lombardo KM, Ramos-De la Medina A, Thomsen K,
Harmsen WS, Farnell MB. Long-term anastomotic complications after pancreaticoduodenectomy for benign diseases. J
Gastrointest Surg 2007; 11: 1704-1711 [PMID: 17929105 DOI:
10.1007/S11605-007-0369-7]
Pannala R, Brandabur JJ, Gan SI, Gluck M, Irani S, Patterson DJ, Ross AS, Dorer R, Traverso LW, Picozzi VJ, Kozarek
RA. Afferent limb syndrome and delayed GI problems after
pancreaticoduodenectomy for pancreatic cancer: single-center, 14-year experience. Gastrointest Endosc 2011; 74: 295-302
[PMID: 21689816 DOI: 10.1016/j.gie.2011.04.029]
Mitty WF, Grossi C, Nealon TF. Chronic afferent loop syndrome. Ann Surg 1970; 172: 996-1001 [PMID: 5496485]
Aimoto T, Uchida E, Nakamura Y, Katsuno A, Chou K, Tajiri
T, Naito Z. Malignant afferent loop obstruction following
pancreaticoduodenectomy: report of two cases. J Nippon Med
Sch 2006; 73: 226-230 [PMID: 16936449 DOI: 10.1272/jnms]
Spiliotis J, Karnabatidis D, Vaxevanidou A, Datsis AC, Rogdakis A, Zacharis G, Siamblis D. Acute cholangitis due to afferent
loop syndrome after a Whipple procedure: a case report. Cases J
2009; 2: 6339 [PMID: 19918578 DOI: 10.4076/1757-1626-2-6339]
Lalla M, Arregui M. Afferent loop syndrome after Whipple
procedure. Scientific Session of the Society of American
Gastrointestinal and Endoscopic Surgeons. 2009 Apr; Phoenix, Arizona, USA. Berlin: Springer, 2009: 403
Locke GR, Alexander GL, Sarr MG. Obstructive jaundice:
an unusual presentation of afferent loop obstruction. Am J
Gastroenterol 1994; 89: 942-944 [PMID: 8198112]
Warrier RK, Steinheber FU. Afferent loop obstruction presenting as obstructive jaundice. Dig Dis Sci 1979; 24: 74-76 [PMID:
428293]
Roux G, Pedoussaut R, Marchal G. [Afferent loop syndrome
of gastrectomized subjects]. Lyon Chir 1950; 45: 773-780 [PMID:
14775187]
Bushkin FL, Woodward ER, O’Leary JP. Experience with
the jejunal loop interposition in the treatment of postgastrectomy disorders. Am Surg 1977; 43: 101-107 [PMID: 835897]
Moriura S, Takayama Y, Nagata J, Akutagawa A, Hirano A,
Ishiguro S, Matsumoto T, Sato T. Percutaneous bowel drainage for jaundice due to afferent loop obstruction following
pancreatoduodenectomy: report of a case. Surg Today 1999;
29: 1098-1101 [PMID: 10554338]
Hosokawa I, Kato A, Shimizu H, Furukawa K, Miyazaki M.
Percutaneous transhepatic metallic stent insertion for malignant afferent loop obstruction following pancreaticoduodenectomy: a case report. J Med Case Rep 2012; 6: 198 [PMID:

February 8, 2014|First Edition|

Bakes D et al . Afferent loop obstruction from recurrent pancreatic cancer

16

17

22800503 DOI: 10.1186/1752-1947-6-198]
Gwon DI. Percutaneous transhepatic placement of covered,
self-expandable nitinol stent for the relief of afferent loop syndrome: report of two cases. J Vasc Interv Radiol 2007; 18: 157-163
[PMID: 17296719]
Caldicott DG, Ziprin P, Morgan R. Transhepatic insertion
of a metallic stent for the relief of malignant afferent loop
obstruction. Cardiovasc Intervent Radiol 2000; 23: 138-140
[PMID: 10795839 DOI: 10.1016/j.clinimag2006.02.008]

18

19

Matsumoto K, Kato H, Tomoda T, Sakakihara I, Yamamoto N,
Noma Y, Sonoyama T, Tsutsumi K, Okada H, Yamamoto K,
Kawamoto H. A case of acute afferent loop syndrome treated
by transgastric drainage with EUS. Gastrointest Endosc 2013;
77: 132-133 [PMID: 23261104 DOI: 10.1016/j.gie.2012.09.016]
Han K, Song HY, Kim JH, Park JH, Nam DH, Ryu MH,
Yook JH. Afferent loop syndrome: treatment by means of
the placement of dual stents. AJR Am J Roentgenol 2012; 199:
W761-W766 [PMID: 23169750 DOI: 10.2214/AJR.12.8575]
S- Editor: Zhai HH

WCCR|www.wjgnet.com

1209

P- Reviewer: Giannopoulos GA
L- Editor: A E- Editor: Liu XM

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Contribution of endosonography in an uncommon case of
pancreatic cysts
Ana Lúcia Sousa, Diamantino Sousa, Pedro Figueiredo, Pedro Pinto Marques, Horácio Guerreiro
Ana Lúcia Sousa, Diamantino Sousa, Horácio Guerreiro,
Department of Gastroenterology, Hospital de Faro E.P.E.,
8000-386 Faro, Portugal
Pedro Figueiredo, Pedro Pinto Marques, Department of
Gastroenterology, Hospital Garcia de Orta, 2801-951 Almada,
Portugal
Author contributions: Sousa AL and Sousa D contributed
equally to this work; Sousa AL and Sousa D were attending doctors for the patient and designed and wrote the article;
Figueiredo P and Marques PP performed the endosonography
and critically revised the article; Guerreiro H approved the final
version to be published.
Correspondence to: Ana Lúcia Sousa, MD, Department of
Gastroenterology, Hospital de Faro E.P.E., Faro, Rua leão Penedo, 8000-386 Faro, Portugal. ana.e.sousa@hotmail.com
Telephone: +351-91-4234342 Fax: +351-28-9891211
    Revised: August 25, 2013
Received: July 12, 2013
Accepted: September 4, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Von Hippel-Lindau disease; Endosonography; Pancreatic cysts; Hereditary disease; Cysts
Core tip: This is a case of a rare clinical entity, Von
Hippel-Lindau disease, with an unusual presentation.
The patient had only pancreatic cysts without more
common manifestations, particularly hemangioblastomas and malignancy. The imaging methods used in
this case were important for the diagnosis, particularly endosonography, which showed the honeycomb
appearance of the pancreatic serous cystadenomas.
This case should alert endoscopists to the possible occurrence of this hereditary disease in the presence of
multiple pancreatic cysts without other manifestations
or family history.
Original sources: Sousa AL, Sousa D, Figueiredo P, Marques PP,
Guerreiro H. Contribution of endosonography in an uncommon
case of pancreatic cysts. World J Gastrointest Endosc 2013; 5(10):
519-522 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v5/i10/519.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i10.519

Abstract
Here we present the case of a 35-year-old female patient with long standing dyspepsia and imaging studies showing the presence of multiple cysts in the head
and tail of the pancreas. The patient underwent endosonography that confirmed the presence of multiple
simple cysts throughout the entirety of the pancreas
without dilation of the pancreatic duct. The majority
of the cysts were less than one centimeter in size, and
the largest cyst showed a honeycomb appearance.
Cytology of aspirates from the two largest cysts was
compatible with benign pancreatic cysts. Endosonography also revealed cysts within the left kidney and
spleen. Genetic testing confirmed Von Hippel-Lindau
disease. We highlight this case because it is unusual
for Von Hippel-Lindau disease, a rare clinical entity, to
present solely with cysts in the absence of more common manifestations, such as hemangioblastomas in
the central nervous system and malignancy.

WCCR|www.wjgnet.com

INTRODUCTION
Von Hippel-Lindau (VHL) disease is an autosomal dominant disorder caused by germline mutations in the VHL
tumor suppressor gene. VHL mutations predispose patients to the development of a variety of tumors, which
are most commonly retinal and central nervous system
hemangioblastomas, clear cell renal carcinoma and pheochromocytomas[1,2]. Hemangioblastomas are the most
common tumors associated with VHL disease and affect
60% to 84% of patients[3]. There are few studies assessing pancreatic lesions in VHL disease[4-7]. Hammel et al[4]
found pancreatic involvement in 77.2% of patients with
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headache or urinary complaints. The past medical and
family histories were not of significance. There were no
abnormal findings on examination.
The patient underwent an abdominal computed
tomography (CT) scan (Figure 1), which showed an
enlargement of the pancreas, especially in the cephalic
region, with heterogeneous density due to the presence
of multiple hypodense nodules dispersed throughout the
parenchyma. The majority of these lesions were small,
but one larger contrast-enhancing lesion of 22 mm was
present in the uncinate process.
Given the findings of the CT scan, we performed an
abdominal magnetic resonance imaging (MRI) (Figure 2),
which revealed several cysts that had a high signal intensity on T2 weighted images.
The patient underwent endosonography that confirmed the presence of multiple simple cysts throughout
the entirety of the pancreas. The majority of the cysts
were less than 1 cm in diameter, but two cysts were
larger than 1 cm. One of the larger cysts was 16 mm in
diameter and was located at the isthmus-body transition.
This cyst and did not communicate with the main pancreatic duct and was aspirated. The content had a serous
appearance, and cytological analysis revealed amorphous
material, few erythrocytes and inflammatory cells (Figure
3).
The largest cyst was 23 mm in diameter and was located in the head of the pancreas. The cyst had a honeycomb appearance characteristic of serous cystadenomas
(Figure 4A). The cytology did not show evidence of cellular atypia (Figure 4B). The carninoembryonic antigen
was < 0.6 ng/dL, and the amylase in the cystic content
was 135 U/L.
The endosonography also showed cysts in the left
kidney and in the spleen (Figure 5). The findings described were compatible with simple cysts and pancreatic serous cystadenomas and provided an indication for
genetic testing for VHL. The sequencing of the VHL
gene revealed one pathogenic heterozygous mutation in
exon 1 (c.269A > T), confirming the diagnosis of VHL
disease.
The patient underwent a MRI of the brain and entire spine and no hemangioblastomas were detected.
The abdominal MRI scan excluded renal carcinoma.
The plasma and urinary catecholamines and the urinary
vanilmandelic acid were normal, excluding pheocromocytoma. The patient was also referred for examination
of the retina and ear, nose and throat, including audiometry. There were no abnormal findings, which excluded
angiomas of the retina and endolymphatic sac tumors,
respectively.
Her family was genetically tested, and the same mutation was found in her 7 year-old daughter.

A

B

Figure 1 Computed tomography abdominal scan. A: Small cystic lesions
dispersed throughout the pancreas; B: The largest lesion.

Figure 2 Magnetic resonance imaging. Cyst lesions are bright on T2weighted images.

VHL, and these pancreatic lesions can manifest as cysts
(91.1%), serous cystadenomas (12.3%), neuroendocrine
tumors (12.3%) or combined lesions (11.5%). However,
the frequency of the pancreas as the only organ affected
is low (7.6%), and the majority do not require treatment[4].

CASE REPORT
This case concerns a 35-year-old woman referred to
our Gastroenterology Department with long-standing
dyspepsia and pancreatic cysts detected by ultrasound
examination. There were no other symptoms, such as
abdominal pain, weight loss, visual or hearing changes,

WCCR|www.wjgnet.com

DISCUSSION
This case is important not only due of the rarity of
VHL disease but also because the only manifestation in
this patient was cysts diagnosed by imaging tests. This
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A

B

C

D

Figure 3 Endosonography. A, B show a large cyst of 16 mm in diameter without communication or dilatation of the pancreatic duct; C: Demonstrates aspiration of
the cyst; D: Demonstrates its appearance after total aspiration.

A

B

Figure 4 The largest cyst was 23 mm in diameter and was located in the head of the pancreas. A: Endosonography. Cyst with a honeycomb appearance; B:
Cytology (papanicolaou stain, × 100). Benign pancreatic cysts.

A

B

Figure 5 Endosonography. A: A cyst in the renal cortex; B: A cyst in the spleen.

According to criteria from Massachusetts General
Hospital, if patients are found to have more than one
pancreatic serous cystadenoma or have multiple pancreatic cysts and any VHL associated lesion (including

finding emphasizes the importance of endosonography
for better characterization of lesions, particularly in the
absence of family history or more common manifestations.

WCCR|www.wjgnet.com
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probands[2], which most likely occurred in our case. Unfortunately, her daughter was born with the same mutation. With a diagnosis of VHL more than 7 years earlier,
our patient could have been offered prenatal screening.

pancreatic serous cystadenoma), they should be referred
to a VHL specialist clinic[8]. Serous cystadenomas are
rare pancreatic exocrine tumors that occur at an unusually high frequency in patients with VHL disease. They
account for nearly 10% of pancreatic lesions [4]. This
percentage may actually be higher due to the difficulty
in distinguishing this tumor from a cluster of multiple
small true cysts, although the differentiation between
the two does not modify the approach to management.
Hammel et al[4] found that VHL disease was discovered
by chance in 6% of patients during abdominal imaging
performed for unrelated reasons. Therefore, the possibility of VHL disease must be considered when pancreatic
lesions are observed. Isolated pancreatic involvement
can be a key factor in establishing the diagnosis of VHL
when there is no family history or the concomitant existence of more conventional lesions, such as hemangioblastomas. Most of the pancreatic cysts in VHL are clinically indolent and generally do not require treatment[4,5,7].
In our case, imaging studies, such as endosonography,
revealed the characteristic appearance of pancreatic serous cystadenoma and was crucial for the diagnosis of
VHL disease. This diagnosis has multiple implications,
including requiring an adequate annual surveillance and
the possibility of transmission of this disease to descendants. Pancreatic lesions can be the first manifestation in
some VHL patients. The mean age of initial detection is
37 years and precedes hemangioblastomas in the central
nervous system by 5-7 years. This result emphasizes the
importance of surveillance with an annual MRI of the
brain and spine[7]. However, the series by Mukhopadhyay
et al[5] retrospectively evaluated the pancreatic lesions in
17 VHL disease patients and found the lesions were not
the presenting feature in any patient. De novo mutations
of VHL are estimated to occur in approximately 20% of
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without any complication or need for surgical treatment.
After 5 wk, follow up CT revealed complete resolution of
pseudocyst. Esophagogastroduodenoscopy revealed that
the orifice was completely occluded with ulcer at the site
of previous fistulous opening.
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Core tip: Spontaneous rupture of the pancreatic pseudocyst into the surrounding hollow viscera is rare and,
may be associated with life-threatening bleeding. Such
cases require emergency surgical intervention. Uncomplicated rupture of pseudocyst is an even rarer occurrence. We present a case of spontaneous resolution of
a pancreatic pseudocyst with gastric connection without bleeding. Only few cases had been reported in literature till date. We managed the case conservatively
without surgical intervention.

Abstract
Pseudocysts of the pancreas are not rare, but spontaneous perforation and/or fistulization occurs in fewer than
3% of these pseudocysts. Perforation into the free peritoneal cavity, stomach, duodenum, colon, portal vein,
pleural cavity and through the abdominal wall has been
reported. Spontaneous rupture of the pancreatic pseudocyst into the surrounding hollow viscera is rare and, may
be associated with life-threatening bleeding. Such cases
require emergency surgical intervention. Uncomplicated
rupture of pseudocyst is an even rarer occurrence. We
present a case of spontaneous resolution of a pancreatic
pseudocyst with gastric connection without bleeding. A
67-year-old women with a large pancreatic pseudocyst
resulting from a complication of chronic pancreatitis was
referred to our institution. During hospital stay, there was
sudden decrease in the size of epigastric lump. Repeat
computed tomography (CT) revealed that the size of the
pseudocyst had decreased significantly; however, gas
was observed in stomach and pseudocyst along with rent
between lesser curvature of stomach and pseudocyst
suggestive of spontaneous cystogastric fistula.The fistula
tract occluded spontaneously and the patient recovered

WCCR|www.wjgnet.com
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INTRODUCTION
Pseudocysts of the pancreas are not rare, but spontaneous
perforation and/or fistulization occurs in fewer than
3% of these pseudocysts[1]. Spontaneous rupture of
the pancreatic pseudocysts is known to occur into
the stomach, duodenum, biliary tract, renal collecting
system, colon and bronchial tree[2]. However, most of
these spontaneous ruptures are associated with bleeding
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A

B

C

Figure 1 Computerized Tomography of abdomen showing pseudocyst of pancreas. A: Large pseudocyst (long arrow) causing extrinsic compression of stomach
(short arrow); B: Ruptured pseudocyst of pancreas (long arrow) draining through a rent (arrowhead) into stomach (short arrow); C: Complete resolution of pseudocyst
of pancreas.

complications needing emergency surgical intervention[3].
Spontaneous rupture of the pancreatic pseudocyst into
the surrounding hollow viscera is rare and, whenever
it occurs, is associated with life-threatening bleeding.
Uncomplicated rupture of pseudocyst is an even rarer
occurrence[4]. We present a case of spontaneous resolution
of a pancreatic pseudocyst with gastric connection.

DISCUSSION
Pseudocysts occur in about 25% of patients with
chronic pancreatitis and are most common in alcoholic
chronic pancreatitis. The natural history of pseudocysts
in chronic pancreatitis is not fully defined. Overall,
complications of pseudocysts occur in 20% to 40%
of cases. Complications include compression of large
peripancreatic vessels, stomach or duodenum; infection;
hemorrhage; and development of a fistula. Treatment is
not necessary in all patients. Patients who have mature
pseudocysts smaller than 6 cm, minimal or no symptoms,
no complications, and are reliable may be managed
conservatively. Even larger pseudocysts that remain
asymptomatic can be managed expectantly. Very large
pseudocysts, an enlarging pseudocyst and symptomatic
or complicated pseudocysts require therapy. Therapy for
pseudocysts can be surgical, percutaneous or endoscopic.
Surgical therapy has been used most extensively and
usually involves cyst decompression into a loop of small
bowel or stomach, often coupled with a pancreatic ductal
drainage procedure. Surgical therapy has a long-term
success rate of 90% and an operative mortality of less
than 3%[5].
There are many mechanisms that lead to resolution
of a pseudocyst. At times, it regresses after the inflammatory reaction resolves or it can resolve spontaneously
with natural drainage to the duodenum through the
pancreatic duct. When erosion of a pseudocyst occurs
near the gastrointestinal tract and a fistula is formed, the
fistula can lead to resolution of the pseudocyst. In some
cases, the pseudocyst can resolve as it leaks or ruptures
into the abdominal cavity[6]. It is expected that temporary
or permanent resolution of the pseudocyst will occur
with drainage through a fistula between the pseudocyst
and the gastrointestinal tract[7]. As high-density protein
from the pseudocyst moves to the gastrointestinal tract
through a fistula, patients manifest sudden clinical improvement with resolution of the pseudocyst after temporary symptoms of diarrhoea, vomiting abscess and
blood or hematochezia. When the pseudocyst resolves as

CASE REPORT
A 67-year-old female was admitted to hospital with
one month history of abdominal pain and recurrent
vomiting. She had history of recurrent episodes of
similar abdominal pain in past. She also noticed fullness
in upper abdomen. On admission, vitals were stable. On
examination there was cystic lump in epigastrium around
8 cm × 6 cm with mild tenderness. Rest of the Physical
examination was unremarkable. Haemoglobin was 12.7
g/dL (normal range, 12-16 g/dL), serum amylase level
was 180 U/L (normal range, 28-160 U/L); lipase, 94
U/L (normal range, 0-60 U/L) and other laboratory
parameters were within normal limits. On admission,
computed tomography (CT) of abdomen (Figure 1A)
revealed a pseudocyst measuring 20 cm × 12 cm arising
from body and tail compressing the stomach along with
atrophic pancreas suggestive of chronic pancreatitis.
Patient was managed conservatively. After ten days we
noticed sudden decrease in the size of epigastric lump.
Repeat CT revealed that the size of the pseudocyst had
decreased significantly; however, gas was observed in
stomach and pseudocyst along with rent between lesser
curvature of stomach and pseudocyst suggestive of
spontaneous cystogastric fistula (Figure 1B). Esophagoga
stroduodenoscopy (EGD) showed a 2.5-cm orifice of the
fistula along the lesser curvature of stomach (Figure 2A
and B). Patient was hemodynamically stable and without
any complications, so was managed conservatively.
After 5 wk, follow up CT revealed complete resolution
of pseudocyst (Figure 1C). EGD revealed that the
orifice was completely occluded with ulcer at the site of
previous fistulous opening (Figure 2C).
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Figure 2 Oesophagogastroduodenoscopy showing pseudocyst of pancreas. A, B: Orifice (arrow) of the fistula between stomach and the pseudocyst of pancreas; C: Ulcer (arrow) at the site of healed fistulous communication between pancreatic pseudocyst and stomach.

a result of fistula formation, the patient does not require
surgery. When a patient develops hematochezia, this
may imply that the fistula exists near the large intestine,
whereas hematemesis may imply that it exists near the
stomach or duodenal wall. The locations in the gastrointestinal tract most vulnerable to fistula formation, in
patients with pancreatitis, are the transverse colon and
splenic flexure, followed by the duodenum; however, the
small intestine, stomach and esophagus are uncommon
locations[8].
The rupture of pancreatic pseudocysts into surrounding viscera is a well-known phenomenon. Usually,
spontaneous drainage and amelioration of symptoms
result when the pseudocyst ruptures into the hollow
gastrointestinal tract. Three pathogenetic mechanisms
of bleeding and rupture of pancreatic pseudocysts have
been suggested. First, uncontrolled severe inflammation
and activated lytic enzymes, such as elastase and trypsin,
might cause progressive digestion of the elastic component of the vessel wall, with consequent erosion and
disruption. Second, pseudocysts might produce erosion
of vessels as a consequence of persistent compression,
ischemia and the elastolytic action of enzymatic contact.
Third, the inflammatory process and the pseudocyst
might cause compression or thrombosis in the portal or
splenic vein, leading to localized portal hypertension[3].
The patient presented here had epigastric mass on
admission and was found to have pseudocyst on CT
abdomen. After ten days patient had sudden decrease in
the size of epigastric lump for which she underwent CT

WCCR|www.wjgnet.com

abdomen which showed gas in stomach and pseudocyst
along with rent between lesser curvature of stomach
and pseudocyst suggestive of spontaneous cystogastric
fistula. Patient was hemodynamically stable and without
any complications like gastrointestinal bleeding or anemia. After 5 wk repeat CT abdomen showed resolution
of pseudocyst and fistula.
Unlike the formation of a fistula between the large intestine and the pseudocyst, a fistula between the stomach
and the pseudocyst does not require urgent surgery, unless
it is accompanied by abscess formation or bleeding[8].
Severe acute pancreatitis (SAP) is known to be complicated by fistulization into the neighboring organs.
Pancreatocolonic fistulas are the most common, whereas
pancreatogastric fistulas are the rarest. In a study from
the Mayo Clinic, fistulization was reported in 25 (41%)
of the 61 patients operated for SAP. Fourteen of them
had cutaneous fistulas, whereas 19 had gastrointestinal
(GI) tract fistulas (8 colonic, 5 duodenal, 4 enteric and
2 gastric). A majority of these fistulas are reported after
necrosectomy, and rarely is the diagnosis made preoperatively[9].
Rupture of a bleeding pseudocyst into the stomach is
rare[3]. Uncomplicated rupture of pseudocyst is an even
rarer occurrence[4]. There are only few case reports in literature of uncomplicated spontaneous rupture of pseudocyst into stomach[4,6,8,10].
In conclusion, we have presented a case of patient
with a pseudocyst, resulting from a complication of
chronic pancreatitis, which resolved spontaneously
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through the formation of a fistula between the pseudocyst and the stomach. The fistula occluded spontaneously and the patient recovered without complication or
need for surgical treatment.

5
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DIGESTIVE SYSTEM DISEASES

Miniprobe EUS in management of pancreatic pseudocyst
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Giovanni Federici di Abriola, Francesca Foschia, Claudia Caloisi, Vincenzina Lucidi, Luigi Dall'Oglio
tube) was performed after MEUS (20-MHz-miniprobe)
identification of place for diathermy puncture and wire
insertion. In 8 cases (61.5%), there was PP disappearance; one, surgical duodenotomy and marsupialization
of retro-duodenal PP. In 4 cases (31%), there was successful MEUS-EGCD; stent removal after 3 mo. No complications and no PP relapse in 4 years of mean followup. MEUS EGCD represents an option for PP, allowing a
safe and effective procedure.
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INTRODUCTION

Abstract

Pancreatic pseudocysts (PP) in children arise from pancreatic trauma and acute pancreatitis with a blunt duct
caused by several pancreatic diseases (i.e., Crohn’s disease,
cystic fibrosis, pancreas divisum, etc.).
Diagnosis is performed by complete radiological
evaluation that includes ultrasonography (US), computed
tomography (CT) and magnetic resonance imaging (MRI);
serum amylase and imaging such as US are considered
useful in monitoring the evolution, the occurrence of
spontaneous resolution or the need for surgical intervention[1]. Herman et al[2] in a pediatric study in 2011
confirmed that maximal amylase (> 1100 U/L) is highly
predictive of the risk of developing a pseudocyst.
Differential diagnosis is mandatory with neoplastic

Pancreatic pseudocysts (PP) arise from trauma and
pancreatitis; endoscopic gastro-cyst drainage (EGCD)
under endoscopic ultrasonography (EUS) in symptomatic PP is the treatment of choice. Miniprobe EUS (MEUS)
allows EGCD in children. We report our experience on
MEUS-EGCD in PP, reviewing 13 patients (12 children;
male:female = 9:3; mean age: 10 years, 4 mo; one 27
years, malnourished male Belardinelli-syndrome; PP: 10
post-pancreatitis, 3 post-traumatic). All patients underwent ultrasonography, computed tomography and magnetic resonance imaging. Conservative treatment was
the first option. MEUS EGCD was indicated for retrogastric cysts larger than 5 cm, diameter increase, symptoms or infection. EGCD (stent and/or nasogastrocystic
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diseases like mucinous cystic neoplasia and acinar cell
cyst adenoma, and also of other malformations such as
gastric duplication[3-5].
Generally, conservative treatment is resolutive in most
cases. According to D’Edigio et al[6], in 30%-50% of cases
after a period of 6 wk, PP can resolve spontaneously.
Several operative therapies are described for PP: open
surgery was the traditional treatment for symptomatic
pseudo cysts and abscess, but morbidity and mortality
were too high; laparoscopic cyst gastrostomy has also
been described in children as a safe and effective technique which gives good results and a good rate of resolution[7].
Endoscopic transmural drainage, first introduced
in the mid 1980s, has already been considered a minimally invasive, effective and safe approach in a series of
adults affected by PP and abscesses, with success rates
exceeding 90% among adults[8,9] and also among children,
despite complications such as bleeding and technical difficulties[10-12].
During the last decade, in symptomatic long standing
PP with a great increase in volume, endoscopic gastrocyst drainage (EGCD) under endoscopic ultrasonography
(EUS) has become the chosen treatment; the endoscopic
approach consists of the placement of a drainage catheter into the cysts under direct EUS guidance in order
to identify the optimal site for puncture and stent placement, which guarantees greater safety and efficacy in
both adults and children[12-14]. Barthet et al[15] proposed an
algorithm for PP, including EUS-assisted drainage, transpapillary drainage and conventional endoscopic drainage,
demonstrating that EUS is required for treatment in half
of the cases. In children, few studies have been published
on endoscopic marsupialization of PP with the addition
of EUS; recent interesting data on ten children come
from Jazrawi et al[9] with dedicated echo endoscopes[9].
The application of miniprobe endoscopic ultrasonography (MEUS) is not widespread. However, its use in
pancreatobiliary disease allows the performance of complex procedures, especially in children and patients who
have complications due to severe diseases[16]. The application of MEUS was never prescribed in the management
of PP.

Corp. Melville, NY) and EUS (20 MHz radial miniprobes
Olympus UM-BS 20-26R, balloon sheath Olympus MAJ643-R inserted through the 2.8 mm biopsy channel of
an Olympus GIF Q165-Q160) confirmation of the best
contact between the pseudocyst and the gastric wall and
identification of the correct place for diathermy needle
puncture; (2) according to the patient’s age and weight,
exchange of the endoscope with a side view duodenoscope was opted for (Olympus TJF 160 VR), diathermy
needle puncture (Cook Zimmon needle knife papillotome PTW-1 Wilson Cook Medical Ireland 5 Fr) of the
gastric wall in the previously identified correct place, up
to entering the cyst; (3) guide wire (0.035 IN) placement
under X-ray control; (4) extraction of the needle with
the guide in place and opacification of the cystic cavity;
(5) hydrostatic balloon dilation of the cystic opening, if
necessary; (6) washing of the cyst and the removal of necrotic tissue; and (7) insertion of a biliary drainage pigtail
stent (Boston Scientific S.A. France) 7 or a 10 Fr stent
gastro-cystic and/or nasal-gastro-cystic 7 Fr drainage.
Nasal-gastro-cystic drainage was in place for one week;
the stent was planned for three months.
ERCP (TJF 160 VR; Olympus America Corp. Melville, NY) and double sphincterotomy with stent placement and nasopancreatic tube were performed in communicating PP with the main pancreatic duct.
These procedures were always performed under
general anesthesia with orotracheal intubation and in the
supine position. During all the procedures X-ray was
used. Antibiotic prophylaxis with cefazolin administered
intravenously was given to all patients prior to endoscopy.
Surgery was preferred when the endoscopic approach was not suitable because there was no evidence
of safe contact between the gastric or duodenal posterior
wall and the PP, after evaluation by either endoscopy or
MEUS.
Informed consent from patients and parents was
asked for to enable us to collect and analyze data retrospectively in a confidential manner.
The ethics board of Bambino Gesù Children’s Hospital approved our study. Our series consisted of 12
children (male:female = 9:3) with a mean age of 124
mo (range 30 mo-16 years) and one adult (27 years old,
male, Belardinelli syndrome, severe esophageal stricture
and malnutrition, body mass index: 14 kg/m2) with PP
(all chronic abdominal pain, 5 also had fever, one had
enzyme elevation) due to pancreatitis (n = 10: biliary pancreatitis 1, idiopathic pancreatitis 6, mild cystic fibrosis 2,
pancreas divisum 1) and trauma (n = 3).
All patients underwent pancreatobiliary examinations,
ultrasound, CT and cholangio-pancreatic MRI. The outcome of patients is reported in Figure 1.
In 8 cases (61.5%), we observed a progressive PP
disappearance; one patient (7.5%) with pancreas divisum
and relapsed acute pancreatitis required surgical duodenotomy and marsupialization of retro-duodenal PP due
to incomplete MEUS contact between the PP and the
duodenal wall.

CASE REPORT
In this study, we report our experience of EGCD under
MEUS guidance in PP. Between 2005-2010, 4 patients
with PP were treated with EGCD under MEUS guidance; they were enrolled between 13 consecutive patients
with PP followed in our unit. Conservative treatment was
always the first option for all the patients.
MEUS EGCD was indicated in retro gastric cysts,
with close contact between the cyst and the gastric wall,
with cysts larger than 5 cm or that had increased in diameter, or in persistence of symptoms or infection.
The steps of EUS guided drainage were the following: (1) endoscopy (GIF Q165-Q160 Olympus America
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pseudo cysts that required surgery; Yoder et al[7] described
laparoscopic treatment that realized cystogastrostomy in
13 children, with a high rate of complete resolution with
minimal morbidity and rapid recovery.
During the last decade, it was gradually recognized
that endoscopic treatment could be the preferred approach to manage PP[15]. In 2004, Al-Shanafey et al[19]
had successfully treated two children with transpapillary
drainage and one child with an endoscopic cystoduodenostomy.
The endoscopic therapeutic approach consists of
transduct (transpapillar in recent Wirsung disruption) or
transmural passage of a guide wire with stent placement
to the drainage of the pseudo cyst content[20], under EUS
evaluation or through linear echo-endoscope (duodenalcyst drainage or gastro-cyst drainage), almost 6 wk from
evidence of a pseudo cyst[21]. A 15% recurrence rate has
been reported. If pseudo cysts persist lifelong, surgery is
recommended.
Major ductal injuries caused by blunt abdominal
trauma are rare and treated by surgery. ERCP with stent
placement is useful to manage post-traumatic pseudo
cysts, with rapid clinical improvement and complete resolution of clinical and biochemical pancreatitis.
Barthert et al[15] in 2008 in a prospective study based
on a systematic treatment algorithm concluded that endoscopic drainage is the first-line method of managing
PP and EUS is required in half of the cases to obtain a
definitive therapy.
EUS is already widespread in pediatric cases, but experience in pancreatobiliary disease is poor[11]; pediatric
experiences of EUS guided endoscopic treatment are
very much limited due to several technical difficulties, few
experienced centers and few case studies.
According to a study by Varadarajulu et al[13] in 2005,
EUS could give a diagnostic contribution to chronic pancreatitis, in pancreatic pseudo-cysts, in coledocho-litiasis,
in pancreas divisum and in duodenal duplications, because EUS can also be successfully performed in children
aged 5 years and over using an adult echo endoscope. Cohen et al[22] in 2008 verified the diagnostic impact of EUS,
with a demonstration of a radical change of diagnostic
and therapeutic strategies when this procedure was used.
In pediatric cases, EUS improved diagnostic and the
therapeutic possibility of ERCP in chronic and recurrent pancreatitis, in treatment of pancreatic pseudocysts
(gastrocystostomy EUS guided) and duodenal duplication
(endoscopic therapy).
Even if endoscopic drainage of PP is successfully
reported in children, EUS could add safety to the procedure. In 2010, Theodoros et al[23] published the case
of a child with post-traumatic PP who was successfully
treated with a guided EUS transgastric approach. Jazrawi
et al[9] reported the largest series of pediatric patients with
symptomatic PP due to pancreatitis and trauma; in all
ten cases, successful EUS guided transgastric endoscopic
drainage was achieved, with placement of double pig tail
stents in eight patients and complete cyst aspiration and

8 (61.5%) spontaneous resolution

13 patients

1 (7.5%) surgery

4 (31%) MEUS EGCD stent: disappearance of PP

Figure 1 Outcome for patients. PP: Pancreatic pseudocysts; MEUS: Miniprobe endoscopic ultrasonography; EGCD: Endoscopic gastro-cyst drainage.

In Table 1, results of MEUS EGCD were resumed;
in 4 patients, 31% (males, 7, 10, 11 and 27 years; one
trauma, 3 pancreatitis), successful MEUS EGCD (Figure
2) was performed with stent placement (in all the patients, one 7 Fr stent, in one patient also a 10 Fr stent). In
all these patients, we observed a bulge of the gastric wall
corresponding to the pseudocyst below.
The patient with post traumatic PP was treated with
naso-Wirsung drainage and a gastro-cystic pig tail stent
(Figure 3), while those patients affected by cystic fibrosis
and chronic pancreatitis even underwent sphincterotomy.
Stent removal was performed after 3 mo in all patients.
No immediate or late complications occurred and no relapse of PP in 4 years of mean follow up (range: 6 mo-6
years).

DISCUSSION
PP could be suspected in abdominal epigastric pain with
an increase in pancreatic enzymes or biliary tree compression, after an acute pancreatitis or trauma (3-4 wk later).
Non invasive radiological methods such as CT and MRI
help to classify pancreatic trauma, contributing to planning the best and most adequate treatment. It is important to make a correct differential diagnosis for PP, even
in pediatric cases.
Transient or persistent pancreatic duct disruption is
the most common cause, but pancreatitis represents a
spread factor on the basis of PP.
Pseudocysts frequently resolve spontaneously and
so conservative treatment is the best option in children
with PP. If the cyst is large with a persistency that goes
beyond 6 wk, symptomatic and complicated by infection,
it is correct to indicate the most appropriate treatment.
Delgado Alvira et al[17], an interesting study on the best
management strategies in PP, reported two children with
post-traumatic PP and a large series reviewed by literature between 1990 and 2007. They underlined that asymptomatic PP in children does not require any specific
intervention other than expectant management, while
children with persistent clinical symptoms or those who
develop complications may need further interventions
such as external percutaneous drainage, cystogastrostomy,
cystojejunostomy or pancreaticojejunostomy, endoscopic
drainage or distal pancreatectomy[17].
Surgical treatment has been proposed by several
authors: Briem-Richter et al[18] reported a rare case of
pediatric Crohn’s disease with the development of huge
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Table 1 Results of patients treated by miniprobe endoscopic ultrasonography endoscopic gastro-cyst drainage
Sex
M

M

M

Age
Associated disease
Body weight

Etiology

PP size (cm)

PP site

EUS common wall
thickness (mm)

Endoscopic treatment
GIF Q165 pre-cut needle

7 yr
7m
20 kg
27 yr
43 kg

Filippi’s
syndrome

Pancreatitis

8×7

Retrogastric

4.5

Belardinelli’s
syndrome-SEIP

Iatrogenic Biliary
pancreatitis

8×6×5

Retrogastric

3.5

11 yr

No

Trauma

7×5×9

Retrogastric and
retroduodenal
Pancreatic body
and tail
Retrogastric
Pancreatic body
and tail

3.5

31 kg
M

10 yr
5m

10 × 5 × 11
Cystic fibrosis

Pancreatitis

8×5×9
9 × 6 × 10

3.8

7Fr stent
GIFQ165 pre-cut needle,
hydrostatic dilation 7 and 10
Fr stent
Transduodenal drainage (TJF)
GIFQ165, precut needle 7Fr
and nasopancreatic tube
TJF double sphincterotomy
GIFQ165 precut needle 7Fr
stent and naso-pancreatic tube

FU
yr
0.5

3

6

6

25 kg
M: Male; F: Female; PP: Pancreatic pseudocysts; EUS: Endoscopic ultrasonography.

A

B
Figure 3 X ray: The naso-pancreatic drainage and the stent in the correct
position.

than instruments and the ultrasound generator for linear
EUS. MEUS also represents a useful instrument in pediatric surgery and pediatric endoscopy for many other
different clinical situations, such as duodenal duplications[16], esophageal congenital strictures[24] and duodenal
diaphragms[25]. Generally, we perform EUS with standard
front view endoscope to avoid miniprobe damage by the
cannula elevator of side view duodenoscope; besides, we
can use a small caliber endoscope (operative channel of
2.2 to allow miniprobe passage) with a “frontal vision”
commonly used in the clinical practice, to complete the
endoscopic therapy.
Miniprobe EUS has an indication in malnourished,
small weight patients, syndromic or sick patients in a general bad condition (i.e., cystic fibrosis) and in esophageal
stenosis with consequent difficulty of the passage of
the echo endoscope. The limitations of this procedure
are the lack of a Doppler and difficulty to rule out with
certainty the presence of vessels in the common wall
with confirmation of blood flow; daily experience allows
ascertaining suspected vascular structures inside the wall.
In our small series of four patients, we have applied
this innovative technique in special patients, two syndromic
cases (one with neurological retardation, Filippi’s syndrome

Figure 2 Miniprobe endoscopic ultrasonography endoscopic gastro-cyst
drainage. A: Miniprobe endoscopic ultrasonography of pancreatic pseudocyst:
the common wall between stomach and pseudocyst. B: Endoscopic view: gastrocystic stent.

collapse by EUS fine-needle aspiration in two cases.
Miniprobe was never described in PP management;
this technique is useful in small children and in particular
situations such as esophageal stricture that does not allow
a dedicated echo endoscope passage. This technique is
safe and simple, even with a common endoscope.
The advantages of miniprobe EUS are numerous. We
have the possibility of performing therapeutic procedures
even when dedicated radial and linear echo endoscopes
are not available; the MEUS equipment is less expensive
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and the other with an esophageal stricture and Belardinelli’s syndrome), one cystic fibrosis child and a complex
post-traumatic patient. Their clinical conditions and associated diseases contributed to determine a complex approach. Our experience with EUS miniprobe commonly
used in our tertiary center for other diseases (i.e., congenital esophageal stenosis, duodenal duplications, duodenal
diaphragms, etc.) and with pediatric operative endoscopy
allowed us to choose this original procedure in our cases
and in one case in particular. The daily availability of
digestive surgery gives us the possibility to choose the
best treatment depending on specific situations, achieving
an outcome for patients similar to the literature. While
the unavailability of echo endoscope limits our decision
making, on the other hand, we need a simple, rapid, safe
technique, easy to reproduce, that could be taught during
training.
Small series size does not allow a deep analysis that
larger cases need to be able to confirm our preliminary
data. The choice of the typology of endoscope to perform the puncture of the cyst depends on the availability
of a side view adult duodenoscope, the age and weight
of the patient, and the possible presence of esophageal
stricture. We prefer to use the duodenoscope because it
provides the best position in front of the gastric wall and
the opportunity to insert large diameter stents.
The choice of the best treatment for PP depends on
the medical-surgical team’s experience and the management of the endoscopic technique, as well as the availability of interventionist radiology and dedicated pediatric accessories[17]. Despite several techniques, PP therapy
remains a challenge for both pediatric surgeons and pediatric endoscopists[23]. A novel hybrid natural orifice transluminal endoscopic surgery has already been reported
by Rossini et al[26]; probably, in the future, the model of a
transgastric approach used to treat PP could be applied in
several diseases, even in pediatric cases.
We can conclude that when conservative therapy is
ineffective, EGCD represents a viable option to resolve
PP permanently. MEUS provides a valuable contribution
to help endoscopic cystogastrostomy in children and also
in difficult situations, allowing a safe and effective endoscopic procedure.
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Localized type 1 autoimmune pancreatitis superimposed
upon preexisting intraductal papillary mucinous neoplasms
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Diffusion-weighted imaging showed high-intensity
regions corresponding to these lesions. Therefore, a
diagnosis of invasive carcinoma derived from IPMN
could not be excluded, and subtotal stomach-preserving pancreaticoduodenectomy was performed.
The macroscopic examination of the surgical specimen showed whitish solid masses in the head of the
pancreas, with multilocular cysts within each mass.
Microscopically, each solid mass consisted of inflammatory cells such as lymphocytes and plasma cells.
Furthermore, immunochemical staining revealed immunoglobulin G4-positive cells, and many obliterating phlebitides were observed. The cysts consisted
of mucus-producing epithelial cells and showed a
papillary growth pattern. Based on these findings,
we diagnosed multiple localized type 1 autoimmune
pancreatitis occurring only in the vicinity of the
branch duct-type IPMN.
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Core tip: We herein report a case of localized type 1
autoimmune pancreatitis (AIP) superimposed upon
preexisting multifocal intraductal papillary mucinous
neoplasms (IPMNs) of the branch duct. Although few
reports have shown AIP associated with IPMN, in our
case, AIP had developed only around the IPMN, which
was under progressive observation. Therefore, the
IPMN may have influenced the pathogenesis of AIP.

Abstract
A 70-year-old woman was found to have 2 cystic
lesions in the head of the pancreas on abdominal
ultrasonography during a routine medical examination. Endoscopic ultrasonography (EUS) and magnetic resonance cholangiopancreatography showed
multilocular cysts in the head of the pancreas
without dilation of the main pancreatic duct. The
patient was followed-up semiannually with imaging studies for suspected branch duct-type intraductal papillary mucinous neoplasm (IPMN). At 3
years after initial presentation, hypoechoic lesions
were observed around each pancreatic cyst by EUS.
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A

INTRODUCTION
Autoimmune pancreatitis (AIP) is classified into 2 groups
according to the International Consensus Diagnostic
Criteria reported in 2011[1]. Type 1 AIP is characterized
by the pathological condition termed lymphoplasmacytic
sclerosing pancreatitis, whereas type 2 AIP is characterized by idiopathic duct centric pancreatitis. Although the
pathogenesis of AIP remains unknown, it is considered
to involve certain immune mechanisms. Typical parenchymal imaging features of AIP include diffuse enlargement
with delayed enhancement and occasional segmental or
focal enlargement. Given these imaging characteristics,
distinguishing AIP with focal enlargement (f-AIP) from
carcinoma of the pancreas is particularly difficult.
Although intraductal papillary mucinous neoplasm
(IPMN) is recognized as a cystic mucus-producing tumor, its association with AIP has not been reported thus
far. Herein, we report a rare case of AIP occurring only
in the vicinity of IPMN, which was diagnosed during the
follow-up examinations for IPMN.

B

C

CASE REPORT
A 70-year-old woman was found to have cystic lesions in
the head of the pancreas on abdominal ultrasonography
(US) during a routine medical checkup in December
2008. She had no symptoms, and the blood test results
were essentially normal. Endoscopic ultrasonography
(EUS) and magnetic resonance cholangiopancreatography (MRCP) showed multilocular cysts in the head of
the pancreas without dilation of the main pancreatic
duct (Figure 1). Diffusion-weighted imaging (DWI)
showed no uptake in the pancreas (Figure 2A and B).
The patient was followed-up by semiannual imaging
studies for suspected branch duct-type IPMN.
In December 2011, solid lesions were observed in
or around both the IPMNs on EUS (Figure 3A and B).
DWI showed high-intensity signals corresponding to
these lesions (Figure 2C and D), and MRCP showed a
reduction in the diameter of the IPMNs (Figure 3C).
Contrast-enhanced computed tomography (CT) revealed
that these lesions had a lower density than the surrounding pancreatic parenchyma during the pancreatic parenchymal phase and showed iso-density in the equilibrium
phases (Figure 4). ERP revealed a normal main pancreatic duct and no communication between the main pancreatic duct and the cystic lesions. The pancreatic juice
cytology was negative for malignancy.
Based on these results, our principal differential diagnoses included inflammatory pseudo-tumors such as
AIP; however, the possibility of invasive carcinoma derived from IPMN could not be excluded.
We performed a subtotal stomach-preserving pancre-
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Figure 1 Imaging studies from the initial examination. A, B: Endoscopic
ultrasonography showed 2 multilocular cysts in the pancreas head; C: Magnetic resonance cholangiopancreatography showed 2 cystic lesions without
dilation of the main pancreatic duct in the pancreas head.

aticoduodenectomy after fully explaining the possibility of
malignancy and the risks of the surgery to the patient.
Pathological findings
The macroscopic examination of the surgical specimen
showed multilocular cysts with 2 whitish solid lesions
(Figure 5). The 2 lesions were solitary and indicated no
gross continuity with each other. Microscopically, each
solid lesion presented a striform pattern consisting of
fibroblasts/myofibroblasts mixed with lymphoid follicles
and inflammatory cells (Figure 6A), particularly lymphocytes and plasma cells that tested positive for immunoglobulin IgG4 on immunochemical staining (Figure 6B).
In addition, many obliterating phlebitides (Figure 6C)
were observed. The multilocular cysts demonstrating
periductal inflammation consisted of mucus-producing
epithelial cells and showed a papillary growth pattern
(Figure 6D). The epithelial cells were MUC2-negative
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Figure 2 Diffusion-weighted magnetic resonance imaging. A, B: In 2008, diffusion-weighted imaging showed no signal in the pancreas; C, D: In 2011, diffusionweighted imaging showed high-intensity signals (arrow-head) corresponding to both cystic lesions in the pancreas.

A

B

C

Figure 3 Imaging studies at follow-up examination. A, B: Endoscopic ultrasonography revealed solid lesions in or around both cystic lesions in the pancreas head. Hyperechoic foci and strands were observed in these lesions; C: Magnetic resonance cholangiopancreatography showed a reduction in the diameter of both cystic lesions.

and MUC5AC-positive on immunochemical staining.
We therefore diagnosed multiple localized type 1 AIP
involving only the vicinity of branch duct-type IPMN.

indicating a diagnosis of AIP.
In diagnostic imaging, typical AIP is characterized
by the diffuse enlargement of the pancreas with stenosis of the main pancreatic duct. However, at times, AIP
can present as segmental or focal enlargement in the
pancreas, and differentiating such cases of f-AIP from
pancreatic carcinoma is rather difficult[2]. Although US
and EUS show hypoechoic masses in both f-AIP and
pancreatic carcinoma, the characteristic findings of
f-AIP include hyperechoic foci and lobularity, reflecting
an inflammatory tumor environment. In the Rosemont
criteria[3], the EUS-based major criteria for the diagnosis
of chronic pancreatitis (CP), including AIP, comprise
hyperechoic foci with shadowing, calculi in the main

DISCUSSION
Type 1 AIP is histologically characterized by the following 4 characteristic features: (1) Dense infiltration of
plasma cells and lymphocytes, particularly in the periductal regions; (2) Peculiar storiform fibrosis; (3) Venulitis
with lymphocytes and plasma cells often leading to obliteration of the affected veins; and (4) Abundant [> 10
cells per high-power field (HPF)] IgG4-positive plasma
cells[1]. Our case fulfilled all of these histological features,
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Figure 4 Computer tomography scan. A, B: Both cystic lesions (arrow-head) showed a lower density than the surrounding pancreatic parenchyma during the pancreatic parenchymal phase; C, D: Both cystic lesions (arrow) appeared as iso-dense in the equilibrium phases.

on DWI and delayed enhancement on dynamic CT, although both f-AIP and PC may present similar findings
in these types of imaging studies[7,8]. However, simultaneous carcinomatous changes in 2 IPMN lesions are very
rare; in such a case, the possibility that such lesions are
inflammatory rather than carcinomatous is rather high.
Among other diagnostic methods, Kanno et al[9] reported that EUS-guided fine-needle aspiration (EUSFNA) with a 22-G needle may provide adequate tissue
for histological examination. However, many reports
have suggested that the material required to perform a
confirmed diagnosis of AIP cannot be obtained with
this approach, although EUS-FNA in cases of AIP can
eliminate the possibility of carcinoma[10-12]. In our case,
we could not perform EUS-FNA because the cyst was
located near the puncture site.
The pathogenesis of AIP has not yet been clarified.
The involvement of certain immunological mechanisms
is suspected due to the presence of autoantibodies, the
predominant infiltration of CD4 and CD8 T cells, and
the expression of HLA-DR antigens in the pancreas
in such cases[13]. In our patient, AIP was restricted to
the vicinity of the IPMNs and did not develop in the
remaining pancreatic parenchyma. Although this finding suggests that IPMN is related to the pathogenesis
of AIP, proving a causal relationship is difficult because
few studies have reported an association between these
2 clinical conditions[14]. According to previous reports,
Naitoh et al[14] supported the hypothesis in which IPMN
appears in the background of AIP. However, in our

Figure 5 Macroscopic findings. The macroscopic examination revealed 2
whitish solid lesions with multilocular cysts (arrow, and arrow-head). Each lesion was solitary and indicated no gross continuity.

pancreatic duct, and lobularity with a honeycomb appearance. The minor criteria for CP include the presence
of cysts, dilated ducts ≥ 3.5 mm, irregular pancreatic
duct contours, dilated side branches ≥ 1 mm, a hyperechoic duct wall, the presence of strands, non-shadowing
hyperechoic foci, and lobularity with noncontiguous
lobules. Our case revealed features similar to CP, as the
hypoechoic tumor observed within the vicinity of the
cystic lesions demonstrated certain characteristic findings of CP, including hyperechoic foci and the presence
of strands. However, distinguishing between f-AIP and
PC on other imaging modalities may be difficult[2,4-7]. In
the present case, the tumor showed high-intensity signals
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Figure 6 Microscopic findings. A: Each solid lesion presented a striform pattern with lymphoid follicles and inflammatory cells (HE, original magnification × 12.5); B:
The plasma cells showed positivity for immunoglobulin G4 (HE, original magnification × 200); C: Many obliterating phlebitides were observed (HE, original magnification × 100); D: The multilocular cysts produced mucus and demonstrated a papillary pattern (HE, original magnification × 12.5).

case, because AIP developed during the progressive
observation of IPMN, IPMN may have influenced the
pathogenesis of AIP. However, the further examination of such cases of AIP and IPMN for an improved
understanding of the relationship between these clinical
entities is necessary.
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Core tip: Desmoid tumors (DTs) are rare, representing approximately 0.03% of all tumors and 3% of
soft tissues tumors. They are nonmetastatic and locally aggressive, with a high local recurrence rate.
The pancreas is an extremely rare location for DTs.
Moreover, pancreatic desmoids resembling solid
cystic tumors are the rarest form of DTs. We report
a 17-year-old patient presenting with a sporadic
cystic DT of the pancreas, and subsequent disease
management with central pancreatectomy. We report the case for its rarity and emphasize disease
management by concerted application of clinical,
pathological, radiological and immunohistochemical
analyses. Associated English-language literature is
also reviewed and summarized.
Original sources: Xu B, Zhu LH, Wu JG, Wang XF, Matro E, Ni
JJ. Pancreatic solid cystic desmoid tumor: Case report and literature
review. World J Gastroenterol 2013; 19(46): 8793-8798 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i46/8793.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i46.8793

Abstract
Desmoid tumors (DTs) are nonmetastatic, locally aggressive neoplasms with a high rate of postoperative
recurrence. Pancreatic DTs are especially rare; only a
few cases have been reported to date. This paper describes a case of a sporadic cystic DT of the pancreas
managed successfully with central pancreatectomy,
with no signs of recurrence 40 mo after surgery. According to the literature, this is the first reported case
in China of a pancreatic DT presenting as a solid cystic
lesion, as well as the first pancreatic DT managed with
central pancreatectomy and pancreaticogastrostomy.
We report the case for its rarity and emphasize disease management by concerted application of clinical,
pathological, radiological and immunohistochemical
analyses.

INTRODUCTION
Desmoid tumors (DTs), also known as musculo-aponeurotic fibromatoses, are locally aggressive soft tissue neoplasms histologically characterized by fibroblastic proliferation within a collagen matrix[1]. Intra-abdominal DTs
are associated with familial adenomatous polyposis (FAP)
and Gardner syndrome, and they may also occur sporadically or subsequent to localized trauma (surgical or nonsurgical). DTs possess negligible metastatic potential and
frequently remain asymptomatic for extended periods
of time before a diagnosis can be made on the basis of
either vague, chronic symptoms or obvious mechanical
complications. Aggressive expansion into adjacent tissues

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pancreatic tumor; Desmoid tumor; Cystic
tumor; Central pancreatectomy; Pancreaticogastros-
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results in significant morbidity due to nerve and organ
damage, and the mortality rate due to DTs approaches
10%. DTs also present a considerable dilemma for clinicians because of their high rates of recurrence after
surgery, especially following conservative resection. The
pancreas is a rather rare location for DTs, even though
sporadic DTs are found within the pancreas more frequently than sporadic intra-abdominal DTs[2]. Since 1956
when Wilson reported the first case of a pancreatic DT
resembling a pancreatic pseudocyst, only a few similar
cases have been reported[1,3].
Here, we report a 17-year-old patient presenting with
a sporadic cystic DT of the pancreas, and subsequent disease management with central pancreatectomy. Pertinent
English-language literature is also reviewed and summarized.

wall of the stomach. No regional lymphadenopathy was
noted. The tumor was primarily located within the central
pancreas, therefore, central pancreatectomy was deemed
in order, accompanied by partial distal stomach and horizontal duodenal en bloc resection (Figure 6). Digestive tract
reconstruction was performed via pancreaticogastrostomy, duodenojejunostomy (side to side) and gastrojejunostomy (Billroth Ⅱ, Figure 7). The postoperative course
was uneventful; total parenteral nutrition was provided
for 7 d after surgery and the patient was discharged on
postoperative day 12. Follow-up examinations with CT,
gastroscopy, gastrointestinal imaging and colonoscopy
were performed once every 6 mo. The patient recovered
well with no complaints of discomfort, malnutrition, or
bowel movement abnormalities and continued his study
in school as previously. CT showed no recurrence 20 mo
postoperatively (Figure 8).
Pathological examination identified a pancreatic DT
with several cystic cavities and adjacent duodenal invasion. Histological sections of the solid tumor showed
proliferation of spindle-shaped or stellate cells, growing
in fasciculate and storiform patterns within a myxoid
intercellular matrix. The cystic lesion was lined predominantly by chronically inflamed fibrous tissue and small
areas of benign columnar epithelium. Specimen surfaces
from the stomach and duodenum contained a mesenteric
plaque composed of well-defined sheets of densely collagenized fibrous tissue, which entrapped fat, blood vessels,
nerve fibers, and smooth muscle. In the areas between
the solid tumor and pancreatic parenchyma, the mesenteric plaque merged with the desmoid masses, entrapping
pancreatic acini and resulting in irregularly dilated ducts.
The cystic area was the result of dilatation of entrapped
excretory pancreatic ducts (Figure 9). Subsequent immunohistochemical analysis found smooth muscle actin and
cytokeratin to be positive, while desmin, CD117 (c-kit),
CD34, S-100, calretinin and estrogen receptor (ER) were
negative.

CASE REPORT
In June 2009, a 17-year-old boy presented to the gastroenterology department in our hospital with complaints
of upper abdominal pain, nausea and vomiting for 5 d.
He had not had passage of stools for 2 d. He denied
hematemesis, melena, diarrhea, weight loss or fever. Past
medical and surgical history was unremarkable and he denied any abdominal trauma. Abdominal auscultation revealed no abnormalities and percussion elicited splashing
sounds in the upper abdominal region. A mass of 6 cm
× 5 cm was palpated in the left upper quadrant without
tenderness or rebound tenderness. Neither abdominal
muscle guarding nor enlarged superficial lymph nodes
were noted. Admission laboratory data were within normal limits, and serum tumor marker levels [carcinoembryonic antigen (CEA) and cancer antigen (CA) 19-9] were
not elevated. Abdominal ultrasonography demonstrated a
solid cystic mass within the body of the pancreas (Figure
1). Abdominal plain X-rays revealed no apparent signs of
bowel obstruction, while gastroscopy demonstrated intragastric fluid retention with luminal compression from a
mass within the outer gastric wall (Figure 2). Abdominal
computed tomography (CT) with intravenous contrast
delineated a cystic mass within the central pancreas, invading the horizontal part of the underlying duodenum
(Figure 3). Additionally, endoluminal ultrasonography
(EUS) demonstrated a cystic hypoechoic tumor posterior
to the stomach of 6.7 cm × 5.5 cm and containing four
cystic cavities (Figure 4). Examination of EUS-guided
fine needle aspirate only demonstrated inflammatory tissue; however, cystic fluid examination revealed elevated
levels of both CEA and CA19-9, at 1378 and 425.4 ng/
mL, respectively. In light of the aforementioned pancreatic mass and resultant duodenal obstruction, the patient
was transferred to the Department of General Surgery
for emergency exploratory laparotomy.
During the surgery, a solid cystic mass of 8.6 cm ×
6.0 cm within the pancreatic neck and body invading
the adjacent horizontal portion of the duodenum was
noted (Figure 5). The mass was adjacent to the posterior
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DISCUSSION
DTs are rare and first appeared in the medical literature
in the early 19th century. The term is derived from the
Greek “desmos”, describing a band- or tendon-like attribute. DTs represent approximately 0.03% of all tumors
and 3% of soft tissues tumors[4]. They are nonmetastatic
and locally aggressive, with a high local recurrence rate,
and may arise virtually anywhere within the body. The
tumors are benign and are characterized by the absence
of pleomorphism, atypia, or hyperchromatic nuclei[5].
Desmoids are particularly predisposed to muscular fascia,
but may occur at any fascia. The most frequent sites for
these tumors are the torso and extremities. Recent clinical
studies have demonstrated that 37%-50% of DTs arise in
the abdominal region[4,6,7].
DTs have recently been classified depending on their
point of origin as extra-abdominal, abdominal and intraabdominal; the latter type further subclassified into mes-
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A

B

Figure 1 Abdominal ultrasonography demonstrated a solid cystic mass within the body of the pancreas. A: Ultrasonography showed a solid cystic mass
within the body of the pancreas; B: Ultrasonography showed that the mass was surrounded by blood vessels.

A

B

Figure 2 Gastroscopic imaging demonstrating fluid within the stomach and wall compression caused by an external mass. A: Gastroscopy demonstrated
intragastric fluid retention; B: Stomach wall compression by an external mass.

1
2
1
3
4

Figure 3 Abdominal computed tomography with contrast (venous phase)
demonstrating a solid cystic mass invading the horizontal portion of the
duodenum. 1: Stomach; 2: Pancreatic cystic mass; 3: Enlarged duodenum; 4:
Horizontal duodenal portion invaded by the tumor.

Figure 4 Endoscopic ultrasonography revealing a pancreatic cystic
hypoechoic tumor located posterior to the stomach, with four cystic cavities, about 6.7 cm × 5.5 cm in dimension.

(APC) gene on the long arm of chromosome 5 has been
implicated as the primary causative mechanism. As a result of APC mutation, β-catenin degradation markedly
decreases, promoting fibroblastic proliferation via nuclear
signaling pathways[10].
DT etiology has not been well defined. A history of
trauma to the site of the tumor, often surgical in nature,
may be elicited in approximately 25% of cases[11,12]. Anecdotal evidence of tumor regression during menopause[13],

enteric and pelvic fibromatoses[8]. Associations between
abdominal desmoids with FAP and Gardner syndrome
have been well documented, suggesting a genetic predisposition to such lesions. Abdominal desmoids occur
more frequently in FAP patients, with an incidence of
3.5%-32%, while in the original Gardner syndrome, the
incidence was 29%[4,9]. In both FAP and familial nonFAP tumors, mutation of the adenomatous polyposis coli
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5
2
4

Figure 5 Exploratory laparotomy revealed a cystic mass of size 8.6 cm ×
6.0 cm within the pancreatic neck and body invading the horizontal duodenum.

4

3

2

3

1

6

Figure 7 Reconstruction was performed via pancreaticogastrostomy,
duodenojejunostomy (side to side) and gastrojejunostomy (Billroth Ⅱ). 1:
Pancreaticogastrostomy; 2: Portal vein; 3 Splenic vein; 4: Superior mesenteric
vein; 5: Splenic artery; 6: Superior mesenteric artery.

1

5

11 cm

Figure 8 Contrast computed tomography examination (arterial phase)
demonstrated no recurrence 18 mo after operation.

the development of desmoids in patients taking oral
contraceptives[14], and reports of tumor regression with
tamoxifen treatment[15] underline the apparent role of estrogen in the multifactorial pathogenesis of the neoplasm.
The pancreas is an extremely rare location for DT
manifestation. Moreover, pancreatic desmoids resembling
solid cystic tumors are the rarest form of DTs. Most relevant literature concerns FAP-associated desmoids; only
nine cases of pancreatic DTs have been described in the
English literature to date[2,16-22]. Although intra-abdominal
DTs are widely considered to be associated with FAP,

Figure 6 The central pancreas (containing the tumor), distal stomach and
duodenal portion were all resected. 1: Stomach; 2: Left resected end of pancreas; 3: Right resected end of pancreas; 4: Upper resected end of duodenum; 5:
Lower resected end of duodenum.
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Figure 9 Pathological examination. A: Pancreatic desmoid tumor with invasion to the duodenal wall; B: Proliferation of spindle-shaped stellate cells in fasciculate
and storiform growth patterns within a myxoid intercellular matrix; C: Pancreatic infiltration by the tumor; D: The cystic area resulted from dilatation of entrapped excretory pancreatic ducts; E: Gross view of resected tumor and pancreas.

such association was noted in only one of the 10 reported cases (including our present case) of pancreatic DTs.
Pancreatic DTs occurring after pancreatic surgery or
biopsy were noted in three of the 10 reported cases[18,19].
Presenting symptoms consisted mainly of epigastric pain
(6/10) and weight loss (4/10). The pancreatic DTs were
mostly localized to the tail (6/10) and measured 15-85
mm in length.
In the present case, the patient was initially diagnosed
with a mucinous cystic or solid pseudopapillary neoplasm. These diagnoses were suggested due to the cystic
characteristics of the tumor, and pathological examination revealed the cystic components bearing a resemblance to retention cysts. Only two previously published
cases of pancreatic DTs presented as cystic tumors[21].
In the first case, the cystic component corresponded to
a benign retention cyst. The other case corresponded to
an intraductal papillary mucinous neoplasm situated adjacent to a DT, but lacking true intralesional cystic components[19].
Differentiating DTs from other types of soft tissue
neoplasms may be difficult based on histological analyses
alone. Expression was negative for CD34, CD117, S-100
and desmin, which excluded a gastrointestinal stromal
tumor, solitary fibrous tumor, schwannoma, leiomyoma
and leiomyosarcoma, respectively[23,24]. DTs are theoretically associated with clonal myofibroblastic proliferation
and somatic mutation of the Wnt/β-catenin gene, leading to the intranuclear accumulation of β-catenin. Recent
efforts in immunostaining of intranuclear β-catenin and
the gene responsible for its mutation proved efficient in
discriminating DTs from other benign and malignant fibroblastic and myofibroblastic lesions[25].
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In the case of intra-abdominal DTs, surgical resection
is generally performed in the event of extensive tumor
invasion and potentially life-threatening complications.
However, resection is usually a difficult procedure because of considerable vascular involvement among the
mesenteric and retroperitoneal areas. In this case, the
tumor was located in the pancreatic neck and body, invading the horizontal portion of the duodenum and the
posterior stomach wall. In order to perform resection
with a tumor-free margin, central pancreatectomy with
accompanying en bloc resection of the distal stomach and
horizontal duodenal portion was deemed appropriate
(Figure 6). Digestive tract reconstruction mandated three
anatomoses for continuity maintenance (Figure 7).
Intra-abdominal DTs possess high rates of local recurrence after surgical resection, particularly in patients
with FAP or Gardner syndrome. Intriguingly, frequent
recurrences appear to be absent in cases of sporadic
pancreatic DTs, according to the limited number of
follow-up reports available[2,16-22]. A single reported case
of recurrence was noted in a patient with FAP by Pho et
al[21]. The present case remains disease free 40 mo after
surgery, consistent with previous reports.
In summary, the pancreas remains a rare location for
DTs. Pancreatic DTs presenting as solid cystic tumors are
the rarest form of desmoids. There are no notable clinical symptoms, tumor markers or imaging features to aid
in diagnosis. Nuclear immunostaining of the β-catenin
protein and its corresponding coding gene are efficient
in distinguishing DTs from other lesions. Cytotoxic treatments may be utilized for either unresectable neoplasms
or those unresponsive to more benign treatment, as radiotherapy may be limited in use due to extensive bowel
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geography. Radical surgical resection with tumor-free
margins appears to produce an excellent prognosis when
applicable.
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DIGESTIVE SYSTEM DISEASES

Successful interventional radiological management
of postoperative complications of laparoscopic distal
pancreatectomy
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radiological techniques while avoiding reoperation.
We conclude that these management options are
attractive, safe and minimally invasive alternatives
to standard protocols.
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Core tip: A 48-year-old man who suffered from a series
of complications of pancreatic leakage and resultant
abscess formation, sepsis, and intra-abdominal hemorrhage after laparoscopic distal pancreatectomy (LDP),
was treated successfully by interventional radiology, with
avoidance of reoperation. These interventional radiological approaches seem to be attractive, safe and minimally
invasive options for treatment of post-LDP complications.
Original sources: Zhu YP, Ni JJ, Chen RB, Matro E, Xu XW, Li B,
Hu HJ, Mou YP. Successful interventional radiological management
of postoperative complications of laparoscopic distal pancreatectomy. World J Gastroenterol 2013; 19(45): 8453-8458 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i45/8453.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i45.8453

Abstract
During the past decade, laparoscopic distal pancreatectomy (LDP) has gained increasing acceptance
in the surgical community as a viable treatment
option for distal pancreatic lesions. However, the
possible complication of post-LDP pancreatic leakage remains a challenge, because it may lead to a
series of events resulting in intraperitoneal abscess
formation, sepsis, pseudoaneurysm formation, and
occasional fatal hemorrhage. Dealing with these
complications is extremely difficult and not much
experience has been reported to date. We report a
case involving the aforementioned post-LDP complications successfully managed by interventional
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INTRODUCTION
Laparoscopic pancreatectomy was first reported in the
early 1990s. Since then, a variety of procedures have
been introduced, such as staging of pancreatic malignancy, debridement for acute necrotizing pancreatitis,
cystoenterostomy for pancreatic pseudocysts, pancreatic
tumor enucleation, and pancreaticoduodenectomy[1-4].
Laparoscopic distal pancreatectomy (LDP) is widely accepted by the surgical community due to its advantages
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Figure 1 Computed tomography. A: Distal pancreatic tumor; B: Hydrops adjacent to the pancreatic stump; C: A pigtail catheter (percutaneous catheter drainage
tube 1) was placed into the left anterior pararenal space under computed tomography (CT) guidance; D: Abdominal contrast-enhanced CT revealed extravasation of
contrast medium adjacent to the pancreatic stump.

of decreased postoperative pain, earlier normalization
of bowel function, and shorter length of hospitalization
compared to open surgery[5-8]. However, the complication
of pancreatic leakage after LDP remains a challenge because it may lead to a series of events including intraperitoneal abscess, subsequent sepsis, pseudoaneurysm formation, and occasional fatal hemorrhage[9]. Dealing with
these complications by reoperation is particularly difficult
due to adhesion formation and the generally fragile postoperative condition of the patient.

findings showed obvious elevation of serum bilirubin
(total/direct bilirubin: 6.7/3.4 mg/dL) without evidence
of biliary obstruction on imaging studies.
CT-guided percutaneous catheter drainage (PCD) was
performed using Seldinger’s method: A 12-Fr locking pigtail catheter (Angiotech, Stenlose, Denmark) was placed
into the left anterior pararenal space (Figure 1C). Thick
brown amylase-rich (19000 IU/L) fluid of about 50 mL
in volume was drained out daily; drainage continued for
6 d after which the daily drainage decreased to < 10 mL.
The patient’s body temperature returned to normal 2
d after the PCD procedure. His white blood cell count
and serum bilirubin level declined to the normal range
in subsequent laboratory examinations. The patient was
discharged with two drainage tubes in place on postoperative day 15.
Six days later, the patient was readmitted due to persistent epigastric pain. On readmission, his vital signs
were stable. There was tenderness and rebound pain
at the upper quadrant of his abdomen with moderate
muscle guarding. Sentinel bleeding was suspected because
bloody fluid was observed in the PCD tube. The patient
underwent an emergency abdominal CT scan that showed
extravasation of contrast medium beside the pancreatic
stump (Figure 1D). Follow-up arteriography revealed a
splenic arterial wall irregularity at the proximal portion 3
cm from the celiac trunk, suggesting a pseudoaneurysm
(Figure 2A). Under interventional radiology, the pseudoaneurysm was occluded at both proximal and distal sites
with microcoils (Figure 2B). There was no continuous
intra-abdominal bleeding after embolization, however,
leakage of pancreatic juice and bacterial infection did not
cease despite administration of octreotide and antibiotics. On postoperative day 25, the patient complained of
epigastric pain and fever again, whereas his abdominal
drainage decreased to < 5 mL/d. Enhanced abdominal
CT revealed a peripancreatic effusion of considerable
size (Figure 3A) and multiple low-density splenic shadows (Figure 3B). A second PCD was subsequently performed for drainage of the peripancreatic fluid collection
(Figure 3C). Dark brown turbid fluid of a total volume

CASE REPORT
A 48-year-old man was admitted because of the incidental discovery of a pancreatic mass during a routine medical check-up. Abdominal computed tomography (CT)
showed a low-density lesion of 1.5 cm × 1.3 cm with arterial enhancement in the pancreatic tail (Figure 1A). The
patient underwent spleen-preserving LDP in April 2009.
During the procedure, the splenic artery and vein were
meticulously dissected from the pancreatic tissue and preserved. Branches from these two vessels to the pancreatic
parenchyma were either severed by a harmonic scalpel
or carefully ligated and separated. The pancreas was
transected by an endoscopic linear stapler and the stump
continuously sutured. A Jackson-Pratt drainage tube was
placed in close proximity to the pancreatic stump. The
procedure which lasted for 160 min was smooth. Postoperative pathological examination diagnosed a pancreatic
insulinoma.
The patient complained of abdominal fullness at 4
d after the operation, with physical examination revealing fever (up to 38.8 ℃), tachycardia, and left abdominal
tenderness. Amylase-rich abdominal fluid (4389 IU/L)
draining from the Jackson-Pratt tube was detected. An
effusion was demonstrated on both abdominal ultrasonography and CT beside the pancreatic stump (Figure
1B). Pancreatic leakage from the stump was therefore
diagnosed according to International Study Group for
Pancreatic Fistula criteria[10]. It was also noted that the
patient’s sclera and skin were yellow in hue. Laboratory
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Figure 2 Celiac trunk angiography. A: Celiac trunk angiography revealed pseudoaneurysm of the splenic artery; B: Celiac trunk angiography revealed no extravasation of contrast medium after embolization of the splenic artery with microcoils.
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Figure 3 Examination. A: Contrast-enhanced abdominal computed tomography revealed a peripancreatic effusion; B: Multiple focal ischemic lesions of the spleen; C:
A pigtail catheter (percutaneous catheter drainage tube 2) was placed to drain the peripancreatic fluid collection; D: Absorption of the peripancreatic effusion.

an encapsulated fluid collection in front of the pancreatic
stump (Figure 4) and the third PCD was inserted under
CT guidance (Figure 5). Continuous intra-abdominal lavage was established between the two drainage catheters
(PCD tube 1 and PCD tube 3) afterwards. As a result, the
encapsulated peripancreatic fluid collection was absorbed
within 1 mo after the third PCD was inserted and the two
catheters were eventually removed. The patient was discharged on postoperative day 80. The patient was well on
subsequent follow-up and remained so until April 2013.

DISCUSSION
LDP has been increasingly utilized as management for
various lesions of the distal pancreas (e.g., neuroendocrine tumors and cystic lesions) since development of
the procedure towards the turn of the century. For benign lesions of the left pancreas, spleen-preserving LDP
(SPLDP) has been proposed in order to reduce risks
associated with splenectomy[11,12]. In SPLDP, the blood
supply to the spleen can be maintained by either preserving the splenic artery and vein[13] or preserving collaterals
of short gastric and left gastroepiploic arteries and veins
while severing the splenic vessels (the Warshaw’s method)[14]. The pancreatic lesion of the presented case, which
was visualized as a hypodense mass on arterial enhance-

Figure 4 Encapsulated fluid collection anterior to the pancreatic stump.

of 200 mL/d was drained out by the two PCD catheters
(PCD tube 1: 20 mL/d, PCD tube 2: 180 mL/d) and
the patient’s symptoms were alleviated promptly. After
10 d, drainage from the two catheters began to decrease
gradually and re-examination by CT showed apparent absorption of the peripancreatic effusion (Figure 3D). The
second PCD tube was removed on postoperative day 40.
One week later, the patient suffered another episode
of epigastric pain, fever, and leukocytosis despite cessation of drainage from PCD 1. Abdominal CT revealed
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examinations. Given that there was no evidence of biliary
obstruction, sepsis associated with pancreatic leakage was
determined to be a likely etiology.
Percutaneous catheter drainage has proven effective
in evacuating intra-abdominal abscesses in the past decade, with a reported resolution rate of 50%-80%[21-24].
In the present case, the left anterior pararenal space was
considered an ideal route for percutaneous drainage, and
PCD was performed with resultant rapid mitigation of
fever, leukocytosis, and jaundice.
Pseudoaneurysm formation and bleeding, as a fatal complication following pancreatic surgery, occurs
in 2%-4% of patients with pancreatic leakage[25]. Such
bleeding usually presents as a sudden or intermittent
event in the late postoperative stage. According to the literature, most patients with pseudoaneurysm hemorrhage
develop some form of sentinel bleeding prior to major
onset[26]. Immediate diagnostic intervention of sentinel
bleeding is essential to save patients from a foreseeable
massive hemorrhage. Angiography has been established
as the management of choice for sentinel bleeding, because it can simultaneously determine the origin of the
hemorrhage and provide selective embolization[9]. In the
present patient, the cause of pseudoaneurysm formation
was considered to be exposure of underlying parenchymal vasculature to the leaked pancreatic juice, with subsequent regional infection. Furthermore, we speculate that
there may have been several weak points on the trunk
of the splenic artery postoperatively, particularly the
origins of small branches from the splenic artery to the
pancreatic parenchyma, which were severed via harmonic
scalpel without ligation. These points might have been
sensitive to erosion by pancreatic juice and thus were
particularly prone to pseudoaneurysm formation. Therefore, we recommend that every visible branch between
the splenic artery and pancreatic parenchyma should be
ligated and severed. It is also questionable whether this
patient’s intra-abdominal bleeding was related to postoperative drainage catheter retention. However, iatrogenic
etiology involving a pigtail catheter was deemed unlikely
due to its coiled tip, which reduces friction between the
catheter and surrounding tissue.
Based on the fact that radiological intervention has
been widely recommended for pseudoaneurysm occlusion with a high success rate (67%-100%)[9,27-29], transcatheter microcoil embolization of the splenic artery was
performed in our patient. Both the distal and proximal
portions of the pseudoaneurysm were blocked and
hemorrhage was effectively controlled. Occlusion of
the splenic artery, the main arterial blood supply of the
spleen, might have led to splenic infarction and secondary infection. Post-embolization CT revealed multiple
patchy ischemic changes in the spleen, without obvious
progression of splenic infarction on subsequent CT.
Delayed follow-up at 2 years postoperatively indicated
that perfusion of the spleen recovered, apparently compensated for by adequate circulatory collateralization. It is
therefore reasonable to assume that the short gastric and

A

B

Figure 5 A pigtail catheter (percutaneous catheter drainage tube 3) was
placed anterior to the pancreatic stump to drain the effusion. A: Percutaneous catheter drainage (PCD) tube 3; B: PCD tubes 1 and 3.

ment of preoperative CT, was diagnosed as a neuroendocrine tumor. Tumor margins were clear with no apparent
involvement of the splenic artery and vein, therefore,
SPLDP was performed as surgical treatment.
The most common and clinically relevant complication of LDP is pancreatic leakage, which may lead to
a series of sequelae including intra-abdominal abscess
formation, sepsis, and even fatal bleeding. Although the
incidence of pancreatic leakage after distal pancreatectomy has declined in the past decade, various high-volume
centers have reported an occurrence rate of 5%-30%
in recent studies[15-17]. A literature review revealed no
significant variation in the incidence of pancreatic leakage after LDP and SPLDP[18-20]. Various techniques have
been used to prevent pancreatic leakage, such as transecting the pancreatic parenchyma with endo-GI, or endoGI closure with subsequent suturing, wound sealing with
either fibrin-glue or an omental plug, and postoperative
administration of octreotide. However, none of these
aforementioned methods produced results of efficacious
superiority.
On postoperative day 4, the patient complained of
marked abdominal fullness. Physical examination revealed fever, tachycardia, and left abdominal tenderness.
Amylase-rich fluid meeting the criteria for pancreatic
leakage was detected from the Jackson-Pratt tube[10]. Fluid
effusion was revealed adjacent to the pancreatic stump
on ultrasonography and abdominal CT. The patient was
noted to have jaundice on both physical and laboratory
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gastroepiploic arteries are selectively preserved during
SPLDP even when the splenic vessels are preserved.
The patient’s hemorrhage ceased after splenic artery
embolization. However, pancreatic leakage and sepsis
continued and resulted in recurrence of abdominal abscess formation. According to Gervais et al[22], repeated
percutaneous drainage had a success rate of 91% in
evacuating recurrent abdominal abscesses and was effective in obviating surgery in 56% of patients. In our
case, two peripancreatic drainage catheters were inserted
under interventional radiological guidance and peritoneal
lavage was performed between the two tubes. Eventually, the pancreatic leakage ceased and the infection was
controlled without further episodes of intra-abdominal
bleeding.
In conclusion, apart from surgery, interventional radiological approaches are viable treatment options for
post-LDP pancreatic leakage and ensuing secondary
complications with safety and less invasiveness.

12

13

14
15

16

17

REFERENCES
1

2
3
4

5

6

7

8

9

10

11

Ahmed SI, Bochkarev V, Oleynikov D, Sasson AR. Patients
with pancreatic adenocarcinoma benefit from staging laparoscopy. J Laparoendosc Adv Surg Tech A 2006; 16: 458-463
[PMID: 17004868 DOI: 10.1089/lap.2006.16.458]
Farney A, Sutherland DE. A quick look back at the history
of pancreatic surgery. Ann Surg 2008; 248: 498-499 [PMID:
18791375 DOI: 10.1097/SLA.0b013e318186066a]
Mori T, Abe N, Sugiyama M, Atomi Y. Laparoscopic pancreatic cystgastrostomy. J Hepatobiliary Pancreat Surg 2002; 9:
548-554 [PMID: 12541038 DOI: 10.1007/s005340050150]
Schachter PP, Avni Y, Gvirz G, Rosen A, Czerniak A. The
impact of laparoscopy and laparoscopic ultrasound on the
management of pancreatic cystic lesions. Arch Surg 2000;
135: 260-264; discussion 264 [PMID: 10722025 DOI: 10.1001/
archsurg.135.3.260]
Dulucq JL, Wintringer P, Stabilini C, Feryn T, Perissat J,
Mahajna A. Are major laparoscopic pancreatic resections
worthwhile? A prospective study of 32 patients in a single
institution. Surg Endosc 2005; 19: 1028-1034 [PMID: 16027987
DOI: 10.1007/s00464-004-2182-7]
Edwin B, Mala T, Mathisen Ø, Gladhaug I, Buanes T, Lunde
OC, Søreide O, Bergan A, Fosse E. Laparoscopic resection
of the pancreas: a feasibility study of the short-term outcome. Surg Endosc 2004; 18: 407-411 [PMID: 14752628 DOI:
10.1007/s00464-003-9007-y]
Fernández-Cruz L, Sáenz A, Astudillo E, Martinez I, Hoyos
S, Pantoja JP, Navarro S. Outcome of laparoscopic pancreatic surgery: endocrine and nonendocrine tumors. World J
Surg 2002; 26: 1057-1065 [PMID: 12016486]
Shimizu S, Tanaka M, Konomi H, Mizumoto K, Yamaguchi K. Laparoscopic pancreatic surgery: current indications
and surgical results. Surg Endosc 2004; 18: 402-406 [PMID:
14735345 DOI: 10.1007/s00464-003-8164-3]
Lee HG, Heo JS, Choi SH, Choi DW. Management of bleeding from pseudoaneurysms following pancreaticoduodenectomy. World J Gastroenterol 2010; 16: 1239-1244 [PMID:
20222168]
Bassi C, Dervenis C, Butturini G, Fingerhut A, Yeo C, Izbicki J, Neoptolemos J, Sarr M, Traverso W, Buchler M. Postoperative pancreatic fistula: an international study group
(ISGPF) definition. Surgery 2005; 138: 8-13 [PMID: 16003309
DOI: 10.1016/j.surg.2005.05.001]
Khanna A, Koniaris LG, Nakeeb A, Schoeniger LO. Laparoscopic spleen-preserving distal pancreatectomy. J Gastro-

WCCR|www.wjgnet.com

18

19

20

21

22

23

24

25

1240

intest Surg 2005; 9: 733-738 [PMID: 15862272 DOI: 10.1016/
j.gassur.2004.07.006]
Pierce RA, Spitler JA, Hawkins WG, Strasberg SM, Linehan
DC, Halpin VJ, Eagon JC, Brunt LM, Frisella MM, Matthews BD. Outcomes analysis of laparoscopic resection of
pancreatic neoplasms. Surg Endosc 2007; 21: 579-586 [PMID:
17180287 DOI: 10.1007/s00464-006-9022-x]
Kimura W, Moriya T, Ma J, Kamio Y, Watanabe T, Yano M,
Fujimoto H, Tezuka K, Hirai I, Fuse A. Spleen-preserving
distal pancreatectomy with conservation of the splenic
artery and vein. World J Gastroenterol 2007; 13: 1493-1499
[PMID: 17461439]
Warshaw AL. Conservation of the spleen with distal pancreatectomy. Arch Surg 1988; 123: 550-553 [PMID: 3358679
DOI: 10.1001/archsurg.1988.01400290032004]
Corcione F, Marzano E, Cuccurullo D, Caracino V, Pirozzi F, Settembre A. Distal pancreas surgery: outcome for
19 cases managed with a laparoscopic approach. Surg
Endosc 2006; 20: 1729-1732 [PMID: 17024533 DOI: 10.1007/
s00464-005-0839-5]
Lebedyev A, Zmora O, Kuriansky J, Rosin D, Khaikin M,
Shabtai M, Ayalon A. Laparoscopic distal pancreatectomy.
Surg Endosc 2004; 18: 1427-1430 [PMID: 15791363 DOI:
10.1007/s00464-003-8221-y]
Mabrut JY, Fernandez-Cruz L, Azagra JS, Bassi C, Delvaux
G, Weerts J, Fabre JM, Boulez J, Baulieux J, Peix JL, Gigot JF.
Laparoscopic pancreatic resection: results of a multicenter
European study of 127 patients. Surgery 2005; 137: 597-605
[PMID: 15962401 DOI: 10.1016/j.surg.2005.02.002]
Butturini G, Inama M, Malleo G, Manfredi R, Melotti GL,
Piccoli M, Perandini S, Pederzoli P, Bassi C. Perioperative
and long-term results of laparoscopic spleen-preserving
distal pancreatectomy with or without splenic vessels conservation: a retrospective analysis. J Surg Oncol 2012; 105:
387-392 [PMID: 22025322 DOI: 10.1002/jso.22117]
Mekeel KL, Moss AA, Reddy KS, Mulligan DC, Harold
KL. Laparoscopic distal pancreatectomy: does splenic
preservation affect outcomes? Surg Laparosc Endosc Percutan Tech 2011; 21: 362-365 [PMID: 22002275 DOI: 10.1097/
SLE.0b013e31822e0ea8]
Zhao YP, Du X, Dai MH, Zhang TP, Liao Q, Guo JC, Cong
L, Chen G. Laparoscopic distal pancreatectomy with or
without splenectomy: spleen-preservation does not increase
morbidity. Hepatobiliary Pancreat Dis Int 2012; 11: 536-541
[PMID: 23060401 DOI: 10.1016/S1499-3872(12)60220-3]
Duszak RL, Levy JM, Akins EW, Bakal CW, Denny DD,
Martin LG, Van Moore A, Pentecost MJ, Roberts AC, Vogelzang RL, Kent KC, Perler BA, Resnick MI, Richie J, Priest E.
Percutaneous catheter drainage of infected intra-abdominal
fluid collections. American College of Radiology. ACR Appropriateness Criteria. Radiology 2000; 215 Suppl: 1067-1075
[PMID: 11037532]
Gervais DA, Ho CH, O‘Neill MJ, Arellano RS, Hahn PF,
Mueller PR. Recurrent abdominal and pelvic abscesses:
incidence, results of repeated percutaneous drainage,
and underlying causes in 956 drainages. AJR Am J Roentgenol 2004; 182: 463-466 [PMID: 14736682 DOI: 10.2214/
ajr.182.2.1820463]
Lambiase RE, Deyoe L, Cronan JJ, Dorfman GS. Percutaneous drainage of 335 consecutive abscesses: results of primary drainage with 1-year follow-up. Radiology 1992; 184:
167-179 [PMID: 1376932]
vanSonnenberg E, Wittich GR, Goodacre BW, Casola G, D’
Agostino HB. Percutaneous abscess drainage: update. World
J Surg 2001; 25: 362-369; discussion 370-372 [PMID: 11343195
DOI: 10.1007/s002680020386]
Ding X, Zhu J, Zhu M, Li C, Jian W, Jiang J, Wang Z, Hu
S, Jiang X. Therapeutic management of hemorrhage from
visceral artery pseudoaneurysms after pancreatic surgery. J
Gastrointest Surg 2011; 15: 1417-1425 [PMID: 21584822 DOI:

February 8, 2014|First Edition|

Zhu YP et al . Radiological management of post-pancreatectomy complications

26

27

10.1007/s11605-011-1561-3]
Roulin D, Cerantola Y, Demartines N, Schäfer M. Systematic review of delayed postoperative hemorrhage after
pancreatic resection. J Gastrointest Surg 2011; 15: 1055-1062
[PMID: 21267670 DOI: 10.1007/s11605-011-1427-8]
Otah E, Cushin BJ, Rozenblit GN, Neff R, Otah KE, Cooperman AM. Visceral artery pseudoaneurysms following
pancreatoduodenectomy. Arch Surg 2002; 137: 55-59 [PMID:
11772216 DOI: 10.1001/archsurg.137.1.55]

28

29

de Castro SM, Busch OR, Gouma DJ. Management of bleeding and leakage after pancreatic surgery. Best Pract Res
Clin Gastroenterol 2004; 18: 847-864 [PMID: 15494282 DOI:
10.1016/j.bpg.2004.06.001]
Sato N, Yamaguchi K, Shimizu S, Morisaki T, Yokohata K,
Chijiiwa K, Tanaka M. Coil embolization of bleeding visceral pseudoaneurysms following pancreatectomy: the importance of early angiography. Arch Surg 1998; 133: 1099-1102
[PMID: 9790208 DOI: 10.1001/archsurg.133.10.1099]
P- Reviewers: Kayaalp C, Soria F S- Editor: Gou SX
L- Editor: A E- Editor: Wang CH

WCCR|www.wjgnet.com

1241

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM DISEASES

Endovascular pseudoaneurysm repair after distal
pancreatectomy with celiac axis resection
Tatsuaki Sumiyoshi, Yasuo Shima, Yoshihiro Noda, Shingo Hosoki, Yasuhiro Hata, Takehiro Okabayashi,
Akihito Kozuki, Toshio Nakamura
guided drainage of the abscess. However, 19 d later,
she presented with melena, and CT showed a pseudoaneurysm arising from the CHA stump. Because
the CHA had been resected during the DP-CAR, this
artery could not be used as the access route for endovascular treatment, and instead, we placed a covered stent via the inferior pancreaticoduodenal artery
originating from the superior mesenteric artery. After
stent placement, cessation of bleeding and anterograde hepatic artery flow were confirmed, and the
patient recovered well without any further complications. CT angiography at the 6-mo follow-up indicated
the patency of the covered stent with sustained hepatic artery flow. To our knowledge, this is the first
reported case of endovascular repair of a pseudoaneurysm that developed after DP-CAR.
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Core tip: Erosive hemorrhage due to pseudoaneurysm
is one of the most life-threatening complications after
pancreatectomy. Here, we report an extremely rare
case of rupture of a pseudoaneurysm of the common
hepatic artery stump that developed after distal pancreatectomy with en block celiac axis resection. The pseudoaneurysm was successfully treated through covered
stent placement via the inferior pancreaticoduodenal
artery.

Abstract
Erosive hemorrhage due to pseudoaneurysm is one of
the most life-threatening complications after pancreatectomy. Here, we report an extremely rare case of
rupture of a pseudoaneurysm of the common hepatic
artery (CHA) stump that developed after distal pancreatectomy with en block celiac axis resection (DPCAR), and was successfully treated through covered
stent placement. The patient is a 66-year-old woman
who underwent DP-CAR after adjuvant chemoradiotherapy for locally advanced pancreatic body cancer.
She developed an intra-abdominal abscess around
the remnant pancreas head 31 d after the surgery,
and computed tomography (CT) showed an occluded
portal vein due to the spreading inflammation around
the abscess. Her general condition improved after CT-
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INTRODUCTION

A

Erosive hemorrhage due to pseudoaneurysm, concomitant to a pancreatic fistula and intra-abdominal abscess, is
one of the most serious complications after pancreatectomy[1]. Several recent reports have described the successful endovascular treatment of pseudoaneurysms that may
develop after pancreaticoduodenectomy[1,2]. However,
there has been no published report of endovascular
repair of pseudoaneurysms that develop after distal pancreatectomy with en block celiac axis resection (DP-CAR)
because of the difficulty of the endovascular approach
associated with resection of the common hepatic artery
(CHA) in this procedure. Here, we report an extremely
rare case of a successfully treated pseudoaneurysm of the
CHA stump that developed after DP-CAR by covered
stent placement via the inferior pancreaticoduodenal artery (IPDA). To our knowledge, no similar case has been
reported.

CHA

SpA
CeA

B

CHA
T

SpA

CeA

CASE REPORT
A 66-year-old woman presented with intractable back
pain. Laboratory test results showed a high level of carbohydrate antigen 19-9 (CA19-9; 936 U/mL) and contrast-enhanced computed tomography (CT) indicated the
presence of a 4.3 cm low-density pancreatic body tumor
that involved the CHA, splenic artery (SpA), celiac axis
(CeA), and superior mesenteric artery (SMA) (Figure 1A).
No distant metastasis was detected. We determined that
the tumor was unresectable at that time, and initiated conversion chemoradiation therapy with gemcitabine (1000
mg/body per 2 weeks) and 50 Gy external beam radiation. After the first chemoradiation treatment, the patient
received additional gemcitabine chemotherapy (1600
mg/body per 2 weeks) at the discretion of the medical
oncologist. After 5 mo of this chemoradiation therapy,
the CA 19-9 level had declined to the normal range (14.1
U/mL) and contrast-enhanced CT revealed that the maximum tumor diameter had decreased to 3.0 cm (Figure
1B). Furthermore, although the tumor still involved the
CeA, SpA, and CHA, the invasion around the SMA was
remarkably diminished. At this point, we determined that
the tumor could be completely removed by DP-CAR,
and the surgery was planned. At laparotomy, the SMA
and the gastroduodenal artery (GDA) were free of tumor
invasion. The resectability was confirmed, and the DPCAR procedure with concomitant portal vein resection
was performed. Histopathological examination showed a
mucinous carcinoma with lymph node metastasis. Portal
venous invasion and extrapancreatic perineural invasion
were also confirmed; however, the resection margin of
the specimen indicated a negative result for cancer (R0).
According to the UICC-TNM classification system, the
pancreatic tumor was classified as Stage Ⅲ (T3N1M0).
The patient’s intractable back pain disappeared immediately after the surgery, and the postoperative course was
uneventful. The patient was discharged on postoperative
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Figure 1 Computed tomography images before and after chemoradiation
therapy. A: Computed tomography (CT) image showing a 4.3 cm low-density
pancreatic body tumor (T) that involves the common hepatic artery (CHA),
splenic artery (SpA), and celiac axis (CeA); B: CT image showing obvious
tumor shrinkage after chemoradiation therapy, although the tumor still involves
the CHA, SpA, and CeA.

day 13. One week after discharge, she was re-admitted
because of appetite loss and oral feeding difficulty. Contrast-enhanced CT at 31 d after surgery showed formation of an intra-abdominal abscess around the remnant
pancreas head as well as portal vein occlusion due to the
spreading inflammation around the abscess (Figure 2A).
CT-guided abscess drainage was performed, and the patient’s general condition improved. However, 19 d after
drainage of the abscess, the patient presented with melena, and contrast-enhanced CT showed a pseudoaneurysm arising from the CHA stump (Figure 2B). Emergent
angiography also showed the pseudoaneurysm arising
from the CHA stump (Figure 2C). Because the CHA had
been resected during the distal pancreatectomy, the artery
could not be used as the access route for endovascular
treatment. Therefore, we performed covered stent placement via the inferior pancreaticoduodenal artery (IPDA)
originating from the SMA (Figures 2D and 3) using a
Jostent GraftMaster 3.0 mm × 16 mm stent (Abbott
Vascular, Chicago, United States). After stent placement,
cessation of bleeding and anterograde hepatic artery
flow were confirmed. Although the portal vein remained
occluded, the maximum values of GOT and GPT only
reached 119 U/L and 70 U/L, respectively, on day 5 after
stent placement, and the patient recovered well without
any further complications. CT angiography at the 6-mo
follow-up indicated the patency of the covered stent with
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Figure 2 Imaging findings before and after endovascular treatment for the pseudoaneurysm. A: Computed tomography (CT) image indicating formation of
an intra-abdominal abscess around the remnant pancreas head (arrow) with an occluded portal vein due to the spreading inflammation around the abscess (dotted
circle); B: CT image showing the pseudoaneurysm emerging from the common hepatic artery (CHA) stump (black arrow). The white arrow shows the occluded right
portal vein; C: Angiography image confirming the pseudoaneurysm emerging from the CHA stump (arrow); D: Covered stent placement (arrows) performed via the
IPDA (dotted arrow) originating from the superior mesenteric artery (SMA); E: CT angiography image at the 6-mo follow-up showing the patent covered stent (arrows)
and sustained hepatic artery flow. IPDA: inferior pancreaticoduodenal artery; PHA: proper hepatic artery.

sustained hepatic artery flow (Figure 2E). Further, there
was no sign of recurrence by 8 mo after DP-CAR.

complication after DP-CAR.
With DP-CAR, locally advanced pancreatic body cancers can be resected completely, and some authors have
reported prolonged postoperative survival times[3,4]. Hirano et al[3] reported on 23 patients who underwent DPCAR and described a high R0 resectability rate of 91%
with a postoperative mortality rate of 0%. The estimated
overall 1- and 5-year survival rates were 71% and 42%,
respectively, and the median survival time was 21.0 mo.
Baumgartner et al[4] reported on 11 patients who underwent DP-CAR after neoadjuvant therapy. These authors
also described an R0 resectability rate of 91%, with a median overall survival of 26 mo.
Although DP-CAR can offer survival benefit and
can potentially achieve complete local control in selected
patients, the morbidity rate remains very high, ranging from 25% to 80%[5,6]. One of the most serious lifethreatening morbidities after pancreatectomy is erosive
hemorrhage due to pseudoaneurysm, concomitant to
a pancreatic fistula and intra-abdominal abscess[1]. This
requires emergent treatment, and the mortality rate of
patients who develop intra-abdominal arterial hemorrhage after pancreaticoduodenectomy (PD) is reportedly
20%-50%[7-10]. Takahashi et al[11] successfully treated a case
of pseudoaneurysm that developed after DP-CAR using relaparotomy. In their case, as in the current case, the
pseudoaneurysm emerged on the stump of the CHA,

DISCUSSION
Perineural invasion of pancreatic body cancer can spread
towards the celiac plexus and ganglia directly or via the
nerve plexus surrounding the SpA and CHA[3]. Therefore, locally advanced pancreatic body cancer often involves the CHA and/or the celiac axis, and it was often
regarded as an unresectable disease. DP-CAR is an operative method that can be adopted in such cases of locally advanced pancreatic body cancer[3,4]. The procedure
includes distal panc reatectomy and en block resection of
the CHA and the CeA with the surrounding neuroplexus.
A drawback of this procedure is that, sufficient blood
supply from the IPDA to the liver and stomach can not
always be ensured. Angiography is routinely performed
before DP-CAR in our institution in order to prevent
ischemia-related complications in these organs after
the surgery. After balloon occlusion of both the CHA
and the left gastric artery (LGA), a superior mesenteric
angiogram is obtained. If the angiogram indicates insufficient blood flow of the proper hepatic artery and the
right gastroepiploic artery, subsequent coil embolization
of both the CHA and the LGA is performed to increase
the blood flow in the IPDA and prevent ischemia-related
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Figure 3 Schema of the treatment course. A: The range of tumor invasion after the chemoradiation therapy (gray circle) and the resection line of the distal pancreatectomy with en-block celiac axis resection (DP-CAR) (double-headed arrow); B: After DP-CAR: Remnant pancreas head and the arcade of the pancreaticoduodenal
artery; C: The pseudoaneurysm (P) at the CHA stump; D: Covered stent delivered via the IPDA (arrow). LGA: Left gastric artery; SpA: Splenic artery; CeA: Celiac axis;
CHA: Common hepatic artery; SMA: Superior mesenteric artery; PV: Portal vein; PHA: Proper hepatic artery; GDA: Gastroduodenal artery; IPDA: Inferior pancreaticoduodenal artery; PVR: Portal vein resection.

and resection of the pseudoaneurysm with ligation of
the GDA were performed.
In recent years, successful endovascular treatment
for pseudoaneurysms that develop after PD has been
described, and it is presently believed that endovascular
treatment should be a first choice for hemorrhage resulting from the pseudoaneurysm[1,2]. Lee et al[2] reported on
27 patients who developed ruptured pseudoaneurysm
after PD. Angiographic procedures for initial hemostasis
were technically successful in 25 of the 26 patients who
underwent angiography. The procedures for hemostasis
included transarterial embolization (TAE) using a microcoil in 21 patients and stent graft in 4 patients. There
was no recurrent bleeding in any patient in the group,
and the selective microcoil embolization or stent graft
procedures were effective for controlling the pseudoaneurysmal bleeding.
Among these endovascular treatments, TAE has been
recommended as a first-line treatment, because it has
been associated with 83%-100% success rates[2]. However, despite the dual blood supply from the hepatic artery
and portal vein, there is a risk of the major complication
of liver infarction or abscess after TAE for pseudoaneurysms arising from the hepatic arteries. In the present
case, the portal vein was already occluded, and maintaining hepatic artery flow was indispensable in order to
avoid hepatonecrosis and concomitant liver failure. Thus,
we decided to use a covered stent to maintain hepatic ar-
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tery flow, and the patient remained free of liver infarction
and liver abscess after stent placement. We had to use the
arcade of the pancreaticoduodenal artery as the access
route for covered stent placement because the CHA had
already been resected during the distal pancreatectomy.
Although the diameter of the IPDA differs among patients and it is uncertain that the stent can always be successfully delivered via this route, we believe the method is
worth attempting after DP-CAR in critical situations such
as the one described herein.
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Unusual early-stage pancreatic sarcomatoid carcinoma
Chuan-Li Ren, Ping Jin, Chong-Xu Han, Qin Xiao, Dao-Rong Wang, Lin Shi, Da-Xin Wang, Hui Chen
ally has a poor prognosis. Its pathogenesis has not
been elucidated. We herein report a case of an earlystage SCP involving successful treatment and a good
prognosis. The patient was a 48-year-old Chinese
man with a 5-mo history of vague abdominal pain.
Ultrasonography revealed a 93 mm × 94 mm × 75
mm mass of mixed echogenicity in the tail of the pancreas. Laboratory test results were within the normal
range, with the exception of an obviously increased
pretreatment neuron-specific enolase level. The plasma transforming growth factor (TGF)β1 and interleukin-11 levels were obviously increased according to
enzyme-linked immunosorbent assay. Microscopically,
the excised tumor tissue comprised cancer cells and
mesenchymal cells. Immunohistochemical analysis
was positive for α-1-antichymotrypsin, pan-cytokeratin, cytokeratin 19, cytokeratin 8/18, and vimentin
and negative for CD68 and lysozyme. The pathogenetic mechanism of this case shows that TGFβ1 may
regulate the epithelial-to-mesenchymal transition in
SCP. With early eradication of the tumor and systemic
therapy, this patient has been alive for more than 3
years without tumor recurrence or distant metastasis.
This case is also the first to show that TGFβ1 may
regulate the epithelial-to-mesenchymal transition in
early-stage SCP.
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Core tip: We herein report a case of an early-stage
sarcomatoid carcinoma of the pancreas (SCP) involving successful treatment and a good prognosis. The
plasma transforming growth factor (TGF)β1 and interleukin-11 levels were obviously increased according
to enzyme-linked immunosorbent assay. Immunohistochemical analysis was positive for pan-cytokeratin,
cytokeratin 8/18, and vimentin and negative for CD68
and lysozyme. The pathogenetic mechanism of this
case shows that TGFβ1 may regulate the epithelial-to-

Abstract
Sarcomatoid carcinoma of the pancreas (SCP) is a
very rare pathological type of carcinoma that usu-
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mesenchymal transition in SCP. This case is also the
first to show that TGFβ1 may regulate the epithelial-tomesenchymal transition in early-stage SCP.

Table 1 Pretreatment serum tumor markers

Original sources: Ren CL, Jin P, Han CX, Xiao Q, Wang DR, Shi
L, Wang DX, Chen H. Unusual early-stage pancreatic sarcomatoid
carcinoma. World J Gastroenterol 2013; 19(43): 7820-7824 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i43/7820.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i43.7820

INTRODUCTION

Index

CA19-9 (KU/L)
CA242 (KU/L)
CA125 (KU/L)
CA15-3 (KU/L)
NSE (ng/mL)
CEA (ng/mL)
Ferritin (ng/mL)
β-HCG (MIU/mL)
AFP (ng/mL)
Free-PSA (ng/mL)
PSA (ng/mL)
HGH (ng/mL)

1.21
1.14
11.71
2.32
23.42
0.24
161.47
0.12
1.07
0.32
1.53
0.36

Normal range
< 35.00
< 20.00
< 35.00
< 35.00
< 13.00
5
< 322.00
< 3.00
< 20.00
< 1.00
< 5.00
< 7.50

CA: Cancer antigen; NSE: Neuron-specific enolase; CEA: Carcinoembryonic antigen; β-HCG: β-human chorionic gonadotropin; AFP: α-fetoprotein;
PSA: Prostate-specific antigen; HGH: Human growth hormone.

Microscopically, sarcomatoid carcinoma of the pancreas (SCP) comprises mostly anaplastic cells and is strikingly sarcoma-like in appearance[1]. SCP may originate
from many different organs, such as the pancreas, lung,
liver, and esophagus[2-8]. Confirmation of this disease
is often based on the pathological diagnosis. Advanced
radiographic studies are also good tools with which
to support the diagnosis of sarcomatoid carcinoma[2].
Early diagnosis and eradication of the tumor is important for a better prognosis of malignant sarcomatoid
carcinomas.
It has been proposed that during malignant progression, carcinoma cells undergo an epithelial-to-mesenchymal transition (EMT), which is a vital step in the formation of pancreatic ductal adenocarcinoma (PDAC)[9].
The etiology of SCP is unknown. The EML4-ALK
fusion gene was reportedly involved in the development
of a sarcomatoid carcinoma of the lung[10]. ALK gene
amplification is a nonrandom and clonally related event
in a subset of pulmonary sarcomatoid carcinomas, but
its biologic rationale deserves further investigation[11].
The mechanism of the formation of SCP and its metastasis remains unknown.

Table 2 Plasma transforming growth factorβ1 and interleukin-11 in sarcomatoid carcinoma before any treatment
Tumor (pg/mL)
TGFβ1

IL-11

SCP
PDAC
PanINs
HC
SCP
HC

Index (median)

n

35688
10475 (5142-30865)
7949 (6655-11404)
6865 (3272-22463)
58
22 (10-42)

1
20
10
11
1
11

SCP: Sarcomatoid carcinoma of the pancreas; HC: Healthy control; PDAC:
Pancreatic ductal adenocarcinoma; PanINs: Pancreatic intraepithelial neoplasias; TGF: Transforming growth factor; IL-11: Interleukin-11.

patients with pancreatic intraepithelial neoplasias (PanINs) (Table 2).
Surgery was performed, and the tumor was completely resected. The mass measured 10 cm × 8 cm × 3.5
cm and had cystic features after the excision. The section
containing the solid tumorous tissue was pale in color.
Microscopically, the excised tumor tissue comprised
cancer cells and mesenchymal cells, with dispersion of
atypical cells and obvious karyokinesis. Some were fusiform in shape and some were multinucleated giant cells
(Figure 1A and B). Therefore, SCP was pathologically
diagnosed. The neighboring lymph nodes and incisal
margin were free of tumor cells. Immunohistochemical
study results showed that the tumor cells were positive
for vimentin, α-1-antichymotrypsin (AACT), cytokeratin
19, cytokeratin 18 (Figure 1C), and pan-cytokeratin (Figure 1D) and negative for CD68 and lysozyme (data not
shown). Thus, an early-stage SCP was diagnosed.
The preoperative diagnosis was cystadenoma in the
tail of the pancreas. Seven months after surgical excision, there was no evidence of tumor recurrence or metastasis. Digital subtraction angiography interventional
chemotherapy was then implemented. Gemcitabine (1.4
g), oxaliplatin (150 mg), and floxuridine (1.0 g) were
intravenously injected via the superior mesenteric artery
and celiac trunk artery. After 28 mo of follow-up, a

CASE REPORT
A 48-year-old Chinese man suffered from vague abdominal pain for 5 mo. He had no evidence of jaundice,
hematuria, vomiting, or fever, but abdominal swelling
and chest distress were present. He had no smoking or
drinking habits, and no history of malignant or other
diseases. Ultrasonography revealed a 93 mm × 94 mm
× 75 mm mass of mixed echogenicity in the tail of
the pancreas (Figure 1). Computed tomography (CT)
showed displacement of the retroperitoneal organs by
the mass (Figure not shown).
Laboratory test results, including a blood count, serum biochemistry, and urinalysis, were within the normal
ranges. The levels of 11 common serum tumor markers,
including CA19-9, CEA, and CA242, were normal, except that NSE was obviously increased before any treatment (Table 1). The plasma transforming growth factor
(TGF)β1 and Interleukin (IL)-11 levels were higher than
those of the healthy controls, patients with PDAC, and
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Figure 1 Hematoxylin and eosin stained sections, immunohistochemical test and ultrasonography diagnosis. A: Histologic findings of the tumor; the morphology of sarcomatoid carcinoma of the pancreas (SCP) is shown (hematoxylin and eosin, × 100); B: Microscopically, the excised tumor tissue comprised cancer cells
and mesenchymal cells, with dispersion of atypical cells and obvious karyokinesis (hematoxylin and eosin, × 200); C: Widely diffuse immunohistochemical staining for
the epithelial marker cytokeratin 18 (× 100); D: Heterogeneous immunohistochemical staining for the epithelial marker pan-cytokeratin (Pan-CK) (× 100); E: Widely
diffuse immunohistochemical staining for the mesenchymal marker vimentin (× 100); F: Ultrasonography revealed a 93 mm × 94 mm × 75 mm mass of mixed echogenicity in the tail of the pancreas.

routine check-up and CT scan revealed that the patient
was in good condition and free of tumor recurrence and
metastasis. Because the patient had the opportunity to
be treated in the early stage of the disease, he is in good
condition and has been alive for more than 3 years without tumor recurrence or metastasis.

present case, many cells undergoing heterotypic division
were seen in the tissue specimen, and karyokinesis was
frequent. Some cells were fusiform in shape, and some
were pleomorphic giant cells. This change into pleomorphic giant cells was the most frequent sarcomatoid transformation encountered[1]. Compared with ordinary pancreatic carcinomas, malignant giant cell tumors of the
pancreas appear to have a distinctive behavior characterized by local invasiveness, a reluctance to metastasize,
and a more favorable prognosis when resected[1]. Immunohistochemical study results showed that the tumor
cells were positive for vimentin, AACT, pan-cytokeratin,
cytokeratin 19, and cytokeratin 8/18 and negative for
CD68 and lysozyme. Some authors reported that the
tumor cells in sarcomatoid carcinoma were positive for

DISCUSSION
Sarcomatoid carcinoma is a rare and very aggressive malignant tumor comprising a mixture of carcinomatous
and sarcomatous elements[12]. Areas of spindle cells arranged in a storiform pattern were present[13]. The tumor
demonstrated cellular patterns similar to those present
in tumors of mesenchymal origin in the case. In the
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Mesenchymal cells in
sarcomatoid carcinoma

disease is strongly recommended.
TGFβ1 ↑

IL-11 ↑
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Figure 2 Mechanism of transforming growth factorβ1 regulating the
epithelial-to-mesenchymal transition of sarcomatoid carcinoma of the
pancreas. TGF: Transforming growth factor; EMT: Epithelial-to-mesenchymal
transition; IL-11: Interleukin-11.
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CK, S-100 protein, α1-antitrypsin, α1-chymotrypsin, anti-CA19-9, and SMA. No cells were positive for vimentin or desmin[14]. Vimentin-positive tumor cells are of
mesenchymal origin in sarcomatoid carcinoma and are
also seen in inflammatory myofibroblastic tumor of the
prostate, another rare malignant disease[15]. In the present case, both epithelial and mesenchymal markers were
positive. The process of EMT may play an important
role in the formation of SCP. TGFβ signaling plays a
dual role in oncogenesis. TGFβ can sometimes function
as a tumor suppressor gene that inhibits the proliferation
of normal epithelial cells, while in other tumor types it
functions as an oncogenic gene. This dual function implies that the activity of TGFβ is highly dependent on
the cellular context, pathological type, and specific environment[16-21]. In this case, the TGFβ1 level was markedly
higher than those in patients with PDAC and PanINs
and in HCs. TGFβ1 may regulate the EMT pathway in
pancreas cells and promote the formation of SCP. The
plasma IL-11 level in the present patient was obviously
higher than that of the healthy controls. IL-11 is a TGFβ
target gene. IL-11 stimulates the production of the osteoclastogenic factors RANKL and granulocyte macrophage-colony stimulating factor in osteoblasts. Induction
of IL-11 and CTGF expression by TGFβ is mediated by
the SMAD pathway[22]. TGFβ1 could be an important
driving force during the sarcomatoid transdifferentiation
of clear cell renal cell carcinoma[23]. The combination of
early diagnosis of sarcomatoid carcinoma, eradication of
the tumor, and systemic therapy may provide a chance
of a good prognosis. Whether postoperative patients in
the early tumor stage require chemotherapy may be controversial. High levels of NSE, TGFβ1, and IL-11 in the
serum or plasma may help in the early diagnosis of SCP.
TGFβ1 may play an important role in tumor metastasis
(Figure 2) and some papers support our hypothesis[24,25].
In view of the complex biologic behavior of SCP, continued real-time monitoring of the clinical course of the
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(US) showed a solid mass of approximately 7 cm ×
5.5 cm on the pancreas head. Abdominal computerized tomography showed dilation of the biliary tract,
an enlarged pancreas (up to 4.5 in the head region),
with dilation of the major pancreatic duct. The patient
underwent exploratory laparotomy, and the surgical
description consisted of a tumor, measuring 7 to 8 cm
with a poorly-defined margin, adhering to posterior
planes and mesenteric vessels, showing an enlarged
bile duct. External drainage of the biliary tract, Rouxen-Y gastroenteroanastomosis, lymph node excision,
and biopsies were performed, but malignant neoplasia
was not found. Microscopic analysis showed chronic
pancreatitis and a granulomatous chronic inflammatory
process in the choledochal lymph node. Acid-alcohol
resistant bacillus and fungus screening were negative.
Fine-needle aspiration of the pancreas was performed
under US guidance. The smear was compatible with
infection by Paracoccidioides brasiliensis . We report a
rare case of paracoccidioidomycosis simulating a malignant neoplasia in the pancreas head.

Abstract

Core tip: This is a report of a rare case of pancreatic
paracoccidioidomycosis, which shows its importance in
the differential diagnosis of intra-abdominal tumors in
endemic areas. This is apparently the first such report
written in English. The patient had a pancreatic mass
adhering to vessels and deep planes, with enlargement
of satellite lymph nodes; but malignant neoplasia was
not found. The ultrasonography-guided pancreas fineneedle aspiration defined the diagnosis and successfully
directed the therapy. Remarkably, although the patient
had abdominal lymph node enlargement, he did not
present peripheral lymphadenopathy, which is usually

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Paracoccidioidomycosis; Pancreas; Fungus
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Paracoccidioidomycosis is a systemic granulomatous
disease caused by fungus, and must be considered in
the differential diagnosis of intra-abdominal tumors in
endemic areas. We report a rare case of paracoccidioidomycosis in the pancreas. A 45-year-old man was
referred to our institution with a 2-mo history of epigastric abdominal pain that was not diet-related, with
night sweating, inappetence, weight loss, jaundice,
pruritus, choluria, and acholic feces, without signs of
sepsis or palpable tumors. Abdominal ultrasonography
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the major complaint in patients with the juvenile form
of paracoccidioidomycosis.

Table 1 Laboratory exams according to the time of
hospitalization

Original sources: Lima TB, Domingues MAC, Caramori CA,
Silva GF, Oliveira CV, Yamashiro FS, Franzoni LC, Sassaki LY,
Romeiro FG. Pancreatic paracoccidioidomycosis simulating
malignant neoplasia: Case report. World J Gastroenterol 2013;
19(34): 5750-5753 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i34/5750.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i34.5750

GGT (U/L)
Alkaline phosphatase
(U/L)
Aspartate transaminase
(U/L)
Alanine transferase
(U/L)
Albumin (g/dL)
INR
Total bilirubin (mg/dL)
Indirect bilirubin (mg/
dL)
Direct bilirubin (mg/
dL)
Platelets (× 103/mm3)
Leukocytes (× 103/mm3)

INTRODUCTION
Paracoccidioidomycosis (also known as Pb mycosis or
South American blastomycosis) is a systemic granulomatous disease caused by the fungus Paracoccidioides brasiliensis[1], which is autochthonous in Latin America. It was
described by Lutz[2], and its incidence ranges from 3 to
4 cases per million, up to 1 to 3 cases per one hundred
thousand inhabitants per year in endemic areas, with an
annual mortality of 1.45 per million inhabitants, which is
the highest rate observed among systemic mycoses[1]. It
affects 10 to 15 adult males per one female case, mostly
between the 3rd and 6th decades of life, and has two main
forms: the juvenile form, constituting 3%-5% of cases,
which compromises the reticuloendothelial system, and
the somewhat more common chronic form that comprises 90% of cases, mainly affecting the skin and the
lungs[1]. Paracoccidioidomycosis can mimic neoplasias,
such as periampullary[3] or colon[4] cancer. Therefore, it
must be considered in the differential diagnosis of intraabdominal tumors in endemic areas[5]. This case illustrates
a rare case of paracoccidioidomycosis simulating a malignant neoplasia in the pancreas head.

Admission

3 mo

12 mo

646
1047

677
600

632
262

15-73
36-126

58

147

68

30-110

53

184

173

21-75

2.5
1.04
3.8
0.6

4.3
1.17
1.7
0.4

4.8
1.12
0.6
0.2

1.2

0.1

0

278
6.2

177
4.5

138
5.3

Normal range

3.5-5
< 1.25
0.2-1.3
0-1.1
0-0.3
140-440
4-11

GGT: Gamma-glutamyl transpeptidase; INR: International normalized
ratio.

CASE REPORT

Figure 1 Contrast enhanced abdominal computed tomography. Head,
body, and tail of pancreas with enlarged dimensions and a poorly-defined
margin, with two hypodense areas without significant enhancement after intravenous contrast (white arrow). The same image shows a hydropic gallbladder
(arrow head) and mild splenomegaly.

A 45-year-old white adult male from São Paulo state was
referred to our institution with a 2-mo history of epigastric pain that was not diet-related. It was intermittent, of
strong intensity, with radiation to the back and relieved
by the use of omeprazole. Additionally, the patient had
night sweating and a weight loss of 13 kg in 45 d, and
lacked vomiting, diarrhea, or fever. Twenty days before
admission, the patient reported jaundice, pruritus over
the whole body, choluria, and acholic feces. The patient
was a current smoker and alcohol user, while his physical examination revealed jaundice and pain after deep
abdominal palpation, without signs of sepsis or palpable
tumors. Pulmonary auscultation showed no alterations,
and laboratory exams confirmed cholestatic syndrome
(Table 1).
Abdominal ultrasonography (US) showed a solid
mass of approximately 7 cm × 5.5 cm on the pancreas
head, with a small tumor of 1 to 2 cm juxtaposed with
the mass, suggesting local metastases. Abdominal com-

puterized tomography (CT) showed dilation of the biliary
tract, an enlarged pancreas (up to 4.5 in the region of the
head) with a poorly-defined margin and two hypodense
areas without significant enhancement after intravenous
contrast, leading to dilation of the major pancreatic duct,
but without retroperitoneal lymphadenopathy (Figure
1). Due to the momentary unavailability of the necessary equipment at our institution to perform a puncture
guided by CT or US, the patient underwent exploratory
laparotomy. The surgical description consisted of a pancreatic tumor measuring 7 to 8 cm with a poorly-defined
margin, adhering to posterior planes and to mesenteric
vessels, and showing an enlarged bile duct. Transcystic
cholangiography showed obstruction of the passage of
contrast through the distal bile duct, which was compatible with extrinsic compression. External drainage of the
biliary tract, Roux-en-Y gastroenteroanastomosis, lymph
node excision, and biopsies were performed. Malignant
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clinical and laboratory improvement (Table 1).

A

DISCUSSION
Pancreatic paracoccidioidomycosis simulating pancreatic
neoplasia has been infrequently reported in the literature[6]. Clinical findings include weight loss, weakness,
dizziness, repletion, pruritus, jaundice, choluria, and fecal
acholia, as in the reported case. Signs of cholestatic disease are the most reported abnormalities, with an increase
in alkaline phosphatase and gamma-glutamyl transferase. Jaundice is usually observed in the late stage of the
disease, and is associated with differential diagnoses of
greater severity[7], such as malignant pancreatic neoplasia.
The findings of pancreatic tumor adhering to vessels and
deep planes, as well as satellite nodules and obstruction
of the biliary tract with secondary portal hypertension
(diagnosed through the esophageal varices), suggested a
diagnosis of metastatic pancreatic cancer. As shown in
this report, abdominal lymphatic compromise may give
rise to such clinical conditions as abdominal tension and
pain, which may even simulate acute abdomen affections[8]. The granulomatous involvement of lymph nodes
initially led to the hypothesis of sarcoidosis, which may
affect multiple organs, particularly the lungs (90%) and
lymph nodes (75%)[9]. But sarcoidosis rarely affects the
pancreas[10,11], and when it does, it is usually asymptomatic[12]. The type of granuloma found in the lymph node,
characteristically epithelioid, without necrosis or bacilli,
favored this diagnosis. On the other hand, immunosuppression with corticoids, which would be recommended
in a case of sarcoidosis, may be harmful if the patient has
had an infectious disease. At that time, the second pancreatic tissue sample obtained by FNA defined the paracoccidioidomycosis diagnosis and successfully directed
the therapy. Interestingly, although the patient had had
an abdominal lymph node enlargement, he did not have
peripheral lymphadenopathy, which is usually the major
complaint in patients with the juvenile form of paracoccidioidomycosis. Additionally, there were none of the
pulmonary manifestations that occur in 90% of patients
with the chronic form[1]. Although it is rare, pancreatic
paracoccidioidomycosis must be considered in the differential diagnosis of intra-abdominal tumors in endemic
areas, even without peripheral lymphadenopathy.

B

50 mm

Figure 2 Pathological findings (hematoxylin/eosin × 200 magnification). A:
Epithelioid granuloma in a lymph node near the ductus choledochus, with absence of necrosis, fungi, or bacteria; B: Fine-needle aspiration smear showing
rounded yeast forms with a birefringent wall and multiple sporulation compatible
with Paracoccidioides brasiliensis (black arrows).

neoplasia was not found at the intraoperative frozen
section analysis. Microscopic analysis showed chronic
pancreatitis and a granulomatous chronic inflammatory
process in the choledochal lymph node. The presence
of granulomas without caseous necrosis in the lymph
node would suggest a diagnosis of sarcoidosis; however,
at that time it was not possible to definitively discard
the diagnosis of tuberculosis (Figure 2A). Acid-alcohol
resistant bacillus and fungus screening by Ziehl-Neelsen,
PAS, and Gömöri staining were negative. The biopsies
were reviewed, and a cohesive granuloma without caseous necrosis was found attached to peripancreatic fat.
The abdominal pain and the jaundice worsened, and the
patient developed fever, leukocytosis, and drainage of
purulent secretion by a surgical drain located near the
pancreas. Upper digestive endoscopy showed esophageal
varices. Plain chest X-ray and thoracic CT scan were normal. Metronidazole and ciprofloxacin were prescribed
due to the hypothesis of bacterial cholangitis, and clinical improvement was observed. Fine-needle aspiration
(FNA) of the pancreas was performed with US guidance. The obtained smear was compatible with infection
by Paracoccidioides brasiliensis (Figure 2B). Enzyme-linked
immunosorbent assay tests, employed for the detection
of anti-Paracoccidioides brasiliensis antibodies, produced
positive results (titers of 1/8 and 1/16). Intravenous
sulfamethoxazole-trimethoprim (800/160 mg two times
per day) was introduced, after which the patient showed
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DIGESTIVE SYSTEM DISEASES

Pancreatic duct drainage using EUS-guided rendezvous
technique for stenotic pancreaticojejunostomy
Tetsuya Takikawa, Atsushi Kanno, Atsushi Masamune, Shin Hamada, Eriko Nakano, Shin Miura, Hiroyuki Ariga,
Jun Unno, Kiyoshi Kume, Kazuhiro Kikuta, Morihisa Hirota, Hiroshi Yoshida, Yu Katayose, Michiaki Unno,
Tooru Shimosegawa
ever, upper abdominal discomfort and the elevation of
serum pancreatic enzymes persisted due to stenosis
from the pancreaticojejunostomy. Because we could
not accomplish dilation of the stenosis by endoscopic
retrograde cholangiopancreatography, we tried an
endoscopic ultrasonography (EUS) guided rendezvous
technique for pancreatic duct drainage. After transgastric puncture of the pancreatic duct using an EUS-fine
needle aspiration needle, the guidewire was inserted
into the pancreatic duct and finally reached to the jejunum through the stenotic anastomosis. We changed
the echoendoscope to an oblique-viewing endoscope,
then grasped the guidewire and withdrew it through
the scope. The stenosis of the pancreaticojejunostomy
was dilated up to 4 mm, and a pancreatic stent was
put in place. Though the pancreatic stent was removed
after three months, the patient remained symptomfree. Pancreatic duct drainage using an EUS-guided
rendezvous technique was useful for the treatment of
a stenotic pancreaticojejunostomy after pancreaticoduodenectomy.
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Abstract

Key words: Balloon dilatation; Endoscopic ultrasoundguided fine needle aspiration; Pancreaticobiliary maljunction; Pancreaticoduodenectomy; Pancreatitis; Postoperative complication

The patient was a 30-year-old female who had undergone excision of the extrahepatic bile duct and Rouxen-Y hepaticojejunostomy for congenital biliary dilatation at the age of 7. Thereafter, she suffered from
recurrent acute pancreatitis due to pancreaticobiliary
maljunction and received subtotal stomach-preserving
pancreaticoduodenectomy. She developed a pancreatic
fistula and an intra-abdominal abscess after the operation. These complications were improved by percutaneous abscess drainage and antibiotic therapy. How-

Core tip: The usefulness of pancreatic duct drainage
using endoscopic ultrasonography-guided rendezvous
technique for stenotic pancreaticojejunostomy after
pancreaticoduodenectomy. However, this procedure requires technically skill and the success rate is low. The
main reason for failure is the inability to pass through
the stenotic anastomosis due to its tightness. In our
case, the stenosis was not so tight because the stenosis developed about a month after the operation. A
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A

case of stenotic pancreaticojejunostomy that occurs at
any early stage after pancreaticoduodenectomy with a
dilated pancreatic duct is possibly a good indication.

Hepaticojejunostomy
Resection line

Original sources: Takikawa T, Kanno A, Masamune A, Hamada
S, Nakano E, Miura S, Ariga H, Unno J, Kume K, Kikuta K,
Hirota M, Yoshida H, Katayose Y, Unno M, Shimosegawa T.
Pancreatic duct drainage using EUS-guided rendezvous technique for stenotic pancreaticojejunostomy. World J Gastroenterol
2013; 19(31): 5182-5186 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/i31/5182.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i31.5182

Jejunojejunostomy

B
Hepaticojejunostomy

INTRODUCTION

Pancreaticojejunostomy
Gastrojejunostomy

The surgical mortality rate after pancreaticoduodenectomy (PD) has decreased due to advances in surgical
technique, but surgical morbidity has not yet decreased[1].
Stenotic pancreaticoenteric anastomosis is one of the
complications after PD[2]. Endoscopic retrograde cholangiopancreatography (ERCP) is performed to treat
this complication, but the success rate has been low[3].
Surgeons prefer to avoid re-operation for pancreaticoenteric stenosis due to the operative risks. Recently,
interventional endoscopic ultrasonography (EUS) has
greatly advanced in terms of the available devices and
techniques[4-11]. Pancreaticobiliary cases treated by interventional EUS have been reported, but the usefulness
of interventional EUS-fine needle aspiration (FNA) for
the treatment of post-operative complications is not yet
known. We here report a case with stenotic pancreaticojejunostomy that was efficiently treated by an EUS-guided
rendezvous technique.

Braun anastomosis

Jejunojejunostomy

Figure 1 Re-construction after subtotal stomach-preserving pancreaticoduodenectomy. A: Before the operation (after excision of extrahepatic bile duct
and Roux-en-Y hepaticojejunostomy; B: After the operation, pancreaticojejunostomy and gastrojejunostomy were performed. Roux-en-Y hepaticojejunostomy
was re-established.

2011. PD was thought to be an adequate operation for
preventing recurrent acute pancreatitis by protein plugs.
After obtaining informed consent, the patient received
subtotal stomach-preserving PD. Regarding reconstruction, pancreaticojejunostomy and gastrojejunostomy were
performed, and Roux-en-Y hepaticojejunostomy was reestablished (Figure 1B).
On the 16th post-operative day, the patient developed
a high fever after accidental removal of an external drainage tube placed in the pancreatic duct. Abdominal CT
revealed fluid collection and an intra-abdominal abscess
near the anastomotic site of the pancreaticojejunostomy.
After percutaneous drainage of the abscess and antibiotic
therapy, her condition improved. However, upper abdominal discomfort and the elevation of serum pancreatic enzymes persisted. CT and EUS revealed a pancreatic duct
dilatation (6 mm) (Figure 2). These symptoms were due to
the stenosis of the pancreaticojejunostomy, and we tried
ERCP using an oblique-viewing endoscope (GIF-XK240;
Olympus, Tokyo, Japan). The anastomotic site of the
pancreaticojejunostomy was identified, but we could not
perform either pancreatography or a guidewire insertion
into the pancreatic duct. We then tried EUS-guided rendezvous technique for drainage of the pancreatic duct on
the 53rd post-operative day. We used a convex array echoendoscope (GF-UCT240-AL5; Olympus, Japan) and identified the echo image of the dilated pancreatic duct from
the stomach. A vascular structure was confirmed by color

CASE REPORT
The patient was a 30-year-old female who had undergone
excision of the extrahepatic bile duct and Roux-en-Y
hepaticojejunostomy for congenital biliary dilatation at
the age of 7 (Figure 1A). She was referred to our hospital for upper abdominal and dorsal pain. Pancreatic
enzymes and inflammatory reactions (serum amylase: 210
IU/L, serum lipase: 390 IU/L, C-reactive protein: 2.4
mg/dL) were elevated, and abdominal computed tomography (CT) revealed peripancreatic fluid collection and
pancreatic swelling. This patient was diagnosed as acute
pancreatitis based on these findings and admitted to our
hospital in 2007. Magnetic resonance imaging (MRI) and
ERCP showed protein plugs in the main pancreatic duct
(MPD) and pancreaticobiliary maljunction with a dilated
common channel and dilated residual intra-pancreatic
bile duct. The pancreaticobiliary maljunction was suspected to be the cause of the protein plugs in the MPD.
We performed endoscopic pancreatic sphincterotomy
and removed the protein plugs, but she suffered from
acute pancreatitis due to recurrent protein plugs until
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A

A

C

Figure 2 Computed tomography (A) and and
endoscopic ultrasonography (B) revealed a
dilated pancreatic duct (white arrows).

B

Figure 3 Pancreatic duct drainage procedures using endoscopic ultrasonograph-guided rendezvous
technique. A: Pancreatic duct puncture and pancreatography using endoscopic ultrasonography; B: Introducing
the guidewire into the jejunum through the pancreatic
duct and the stenotic anastomosis; C: After exchanging echoendoscope for oblique-viewing endoscope, the
guidewire was withdrawn into the working channel; D:
Balloon dilatation of the stenotic anastomosis; E: Placement of an endoscopic naso-pancreatic drainage tube.

B

D

E

Doppler imaging and successfully avoided. The MPD
was punctured using a 19-gauge needle (Echo Tip; Cook,
Wilston-Salem, NC, United States). Pancreatography was
obtained by the injection of contrast medium (Figure 3A),
and a 0.025-inch guidewire (VisiGlide; Olympus, Japan)
was inserted into the MPD and finally reached to the
jejunum through the stenotic anastomosis (Figure 3B).
The echoendoscope was removed, leaving the guidewire.
After introducing an oblique-viewing endoscope (GIFXK240; Olympus, Japan) up to the pancreaticojejunostomy, we grasped the guidewire by a snare and withdrew
it through the working channel (Figure 3C). The stenosis
of the pancreaticojejunostomy was dilated up to 4 mm by
a wire-guided balloon catheter (MaxForce; Boston Scientific, Natric, MA, United States) (Figure 3D), and replaced
with a 5-Fr endoscopic nasopancreatic drainage (ENPD)
tube (GADELIUS, Tokyo, Japan) (Figure 3E). Eight days
later, we replaced the ENPD tube with a 7-Fr pancreatic
stent (GADELIUS). Her symptom was improved and
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the serum amylase and lipase values returned to the normal range. When we performed ERCP after 3 mo, we
removed the pancreatic stent and confirmed good pancreatic juice drainage. At 1 year after the last endoscopic
treatment, she was symptom-free and the blood chemistry
test results were normal.

DISCUSSION
Pancreatoenteric anastomotic site stenosis can be a
problematic complication after PD. Reid-Lombardo et
al. reported that stenotic pancreaticojejunostomy requiring intervention was observed in 4.6% of PD patients[2].
The Patients with stenotic pancreaticojejunostomy after
PD tended to be treated with ERCP-related procedures.
However, the success rates were not often high due to the
inability to reach or to identify the pancreaticojejunostomy through the afferent loop[3]. A long afferent loop
and postoperative adhesions might hamper endoscopic
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Table 1 Reported cases of pancreatic duct drainage using endoscopic ultrasonography-guided rendezvous technique for stenosis of
after pancreticojejunostomy
n

Age (yr)/sex

Indication

Kikuyama et al[4] 19
20
21
Mallery et al[7]
1
2
Kinney et al[8]
3
4
5
6
7
8
9
10
11

Ref.

72/M
66/M
51/M
35/F
55/M

Barkay et al[9]

36/F
60/M
22/F
54/F
53/M
67/M
59/F
25/F
66/M
51/M

ARP
ARP
ARP
ARP
Chronic pancreaticocutaneous fistula
ARP
ARP
ARP, pancreatic stone
ARP, pancreatic stone
ARP, chronic pain
ARP, chronic pain
ARP, chronic pain
Chronic pancreaticocutaneous fistula
Inwardly migrated surgical stent with
recurrent pancreatitis
IPMN
ARP
CP, pancreatic divisum
CP
IPMN
IPMN
CP
Chronic pain
ARP
ARP

DeWitt et al[10]
Itoi et al[11]

12
13
14
15
16
17
18
22
23
24

N/A

Pancreatic duct Success

Reasons for failure

N/A

Non dilated
Non dilated

N/A

Dilated
Dilated
Dilated
Non dilated
Dilated
Dilated
Dilated
Dilated
Dilated
Dilated

Postoperative period (yr)
N/A

Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
Yes

Failed guidewire passage

4
1

Failed pancreatic
duct puncture
(in two patients)

N/A

Failed guidewire passage
(in three patients)

Failed guidewire passage
Failed guidewire passage
Failed guidewire passage
Failed guidewire passage
Failed guidewire passage
Failed guidewire passage

N/A

N/A
12
8

F: Female; M: Male; ARP: Acute recurrent pancreatitis; N/A: Not available; IPMN: Intraductal papillary mucinous neoplasm; CP: Chronic pancreatitis.

treatment. Whether lateral-viewing, forward-viewing
or oblique-viewing endoscope was chosen, it has been
unclear which type is the appropriate choice. Kikuyama
et al[4] suggested that oblique-viewing endoscope was a
good option for ERCP in operated patients, since it was
useful for deep cannulation and therapeutic procedures
due to the instrument elevator and good angle of view
for advancing into the afferent loop. If a conventional
endoscope was unable to reach the pancreaticojejunostomy, single or double balloon enteroscopes should be used
as an alternative[5]. However, these endoscopes were not
appropriate for interventional endoscopic treatment due
to the small forceps’ channel. In our case, we performed
ERCP using an oblique-viewing endoscope and we could
reach and identify the pancreaticojejunostomy because
the afferent loop was not long (Figure 1B). However,
pancreatography and guidewire insertion into the pancreatic duct were not possible.
Recently, interventional EUS has greatly advanced in
terms of available devices and techniques. Bataille et al[6]
first reported pancreatic duct drainage with EUS-guided
rendezvous technique in 2002. Thereafter, several reports
have described this procedure in post-PD patients (Table
1)[4,7-11]. This procedure is technically challenging and has
an approximately 50% success rate. The reasons for failure include the impossibility of puncturing the pancreatic
duct without dilatation, and the inability to pass through
the stenotic anastomosis due to its tightness and less than
ideal orientation of the puncture. Although the early
course of this patient was favorable, it is important to
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follow up this patient carefully due to the risk of restenosis of pancreaticojejunostomy.
Kikuyama et al[4] have described difficulty in passing
the stenotic anastomosis due to a tight stenosis, since stenosis of the pancreaticoenteric anastomosis usually happens as a late complication[2]. In our case, we expected that
the stenosis was not tight since the stenosis developed
about a month after PD due to a pancreatic fistula and
an intra-abdominal abscess. We supposed that the length
of time after the operation and the severity of other
complications such as a pancreatic fistula might affect the
outcomes, in terms of fibrosis, edema and compression
occupying the space around the anastomotic site.
The diameter of the pancreatic duct is an important
factor in avoiding complications as well as success. We
could achieve successful pancreatic duct drainage in this
case since the MPD was dilated enough to puncture (6
mm). Fatal complications have never been reported with
this procedure, while a few complications such as abscess,
mild pancreatitis or transient fever were reported, and
these complications mostly happened to patients with
pancreatic ducts of normal diameter[7,9]. Accordingly, for
the EUS-guided rendezvous techniques we should select
patients who satisfy these conditions.
EUS-guided pancreaticogastrostomy was an option for
the treatment of this case. EUS-guided pancreaticogastrostomy has the risk of stent dysfunctions such as obstruction
and migration[12], whereas dilatation of the stenotic anastomosis by a balloon catheter has a small risk of restenosis[4].
We therefore selected balloon dilatation for stenotic pan-
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creaticojejunostomy using the rendezvous technique. Our
case suggests that stenotic pancreaticojejunostomy ocurring at any early stage after PD with a dilated pancreatic
duct might be a good indication for this technique.
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DIGESTIVE SYSTEM DISEASES

Endoscopic transluminal pancreatic necrosectomy using a
self-expanding metal stent and high-flow water-jet system
István Hritz, Roland Fejes, András Székely, Iván Székely, László Horváth, Ágnes Sárkány, Áron Altorjay,
László Madácsy
self-expanding biliary metal stent was placed into the
necrotic cavity. Following stent deployment, a nasobiliary pigtail catheter was placed into the cavity to ensure
continuous irrigation. After 5-7 d, the metal stent was
removed endoscopically and the necrotic cavity was
entered with a therapeutic gastroscope. Endoscopic
debridement was performed via the simultaneous application of a high-flow water-jet system; using a flush
knife, a Dormia basket, and hot biopsy forceps. The
transluminal endotherapy was repeated 2-5 times daily
during the next 10 d. Supportive care included parenteral antibiotics and jejunal feeding. All patients improved dramatically and with resolution of their septic
conditions; 3 patients were completely cured without
any further complications or the need for surgery. One
patient died from a complication of prolonged ventilation severe bilateral pneumonia, not related to the endoscopic procedure. No procedure related complications
were observed. Transluminal endoscopic necrosectomy
with temporary application of a self-expanding metal
stent and a high-flow water-jet system shows promise
for enhancing the potential of this endoscopic approach
in patients with walled-off pancreatic necrosis and/or a
pancreatic abscess.
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Abstract
Walled-off pancreatic necrosis and a pancreatic abscess
are the most severe complications of acute pancreatitis.
Surgery in such critically ill patients is often associated
with significant morbidity and mortality within the first
few weeks after the onset of symptoms. Minimal invasive approaches with high success and low mortality
rates are therefore of considerable interest. Endoscopic
therapy has the potential to offer safe and effective
alternative treatment. We report here on 3 consecutive
patients with infected walled-off pancreatic necrosis
and 1 patient with a pancreatic abscess who underwent
direct endoscopic necrosectomy 19-21 d after the onset
of acute pancreatitis. The infected pancreatic necrosis
or abscess was punctured transluminally with a cystostome and, after balloon dilatation, a non-covered
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Key words: Acute necrotizing pancreatitis; Walled off
pancreatic necrosis; Endoscopic necrosectomy; Selfexpanding metal stent; Water-jet system
Core tip: The endoscopic transluminal management of
pancreatic necrosis and/or pancreatic abscess is associated with good initial and long-term clinical success,
with acceptable morbidity and mortality rates. The
advantages of endoscopic management are related to
its minimal invasiveness. The combination of multiple
endoscopic approaches is designed to achieve the goals
of any treatment strategy.
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scesses[3].
Endoscopic interventions are typically performed
under conscious sedation without the need for general
anesthesia. Endoscopic therapy for PN may involve endoscopic retrograde cholangiopancreatography (ERCP)
with sphincterotomy, stenting, and nasojejunal feeding
tube placement, while a more aggressive and potent
therapeutic approach is transmural (transgastric or transduodenal) endoscopic drainage[3], with or without endoscopic ultrasonographic guidance[6,7], followed by balloon
dilation of the cystogastrostoma or cystoduodenostoma,
and repeated direct endoscopic necrosectomies through
the dilated fistulous tract using different accessories (e.g.,
a polypectomy snare, Dormia basket, hot biopsy forceps,
or tripod grasper)[8,9], and stent and/or catheter placement into the necrotic cavity, followed by continuous
lavage and irrigation[10] and, if required, repeated balloon
dilations of the fistulous tract.
Two large, multicenter retrospective studies have
demonstrated that the direct transluminal endoscopic
management of PN is associated with good long-term
maintenance of the high initial success rate[11,12]. Nevertheless, all of the current endoscopic techniques have
obvious inherent limitations, such as the risk of air embolism, endoscopically uncontrollable bleeding, and inadequate drainage through multiple plastic stents, together
with an early occlusion of the fistulous tract.
To overcome these difficulties, we demonstrate here a
new and successful method of endoscopic transluminal
necrosectomy (ETN); a combination of the temporary
placement of a self-expanding metal stent (SEMS) into
the fistulous tract and daily irrigations of the necrotic
cavity with a high-flow water-jet system, using a flush
knife.

Original sources: Hritz I, Fejes R, Székely A, Székely I, Horváth
L, Sárkány Á, Altorjay Á, Madácsy L. Endoscopic transluminal pancreatic necrosectomy using a self-expanding metal stent
and high-flow water-jet system. World J Gastroenterol 2013;
19(23): 3685-3692 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i23/3685.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i23.3685

INTRODUCTION
Acute pancreatitis (AP) is a disease characterized by significant morbidity and mortality. Pancreatic necrosis (PN),
occurring as diffuse or focal areas of non-viable pancreatic parenchyma as defined by the 1992 Atlanta classification, is a serious complication that can develop within a
few days following the onset of AP[1].
Acute necrotizing pancreatitis (ANP) complicates
15%-20% of all cases with AP and, in patients in whom
the most severe infectious complication infected necrosis
develops, the mortality can be as high as 25%-70%[2].
“Organized” or “walled-off pancreatic necrosis”
(WOPN), described as relatively well-circumscribed areas
of PN, evolves during the several weeks after an episode
of severe ANP. This process reflects the evolution from
early diffuse PN to an encapsulated, loculated form[3].
Similarly, a pancreatic abscess (PA), a serious complication of AP, can be defined as a circumscribed intraabdominal collection of purulent material adjacent to the
pancreas, containing little or no PN, but circumscribed
within a well-defined wall[1].
The conventional treatment of infected WOPN and
PA necessitates open surgical debridement, together with
sump drainage and continuous lavage. The key objectives
of the surgical approach are the removal of all pancreatic- and peripancreatic necrotic tissue, the evacuation of
purulent infected material, and the provision of continuous and adequate drainage to promote resolution of the
inflammatory processes. The best current therapeutic
approach comprises complete removal of the necrotic
material, but preservation of all the viable pancreatic tissue, together with the best possible supportive care, preferably at an intensive care unit (ICU).
The recommended surgical procedure of open necrosectomy is associated with a high postoperative complication rate (95%)[4], and the median mortality rate has been
reported to be 25% (range 6%-56%)[5].
Minimally invasive approaches with high success and
lower mortality rates are therefore of considerable interest, and various percutaneous and endoscopic techniques
for the management of PN and PAs have been described
during the last decade.
Transluminal retroperitoneal endoscopy for the debridement of infected WOPN can be considered one
of the first clinical applications of natural orifice transluminal endoscopic surgery. However, the history of
endoscopic necrosectomy began with the endoscopic
transmural drainage of pancreatic pseudocysts and ab-
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CASE REPORT
Direct endoscopic therapy was performed on 4 patients.
The indication for the endoscopic transmural approach
was infected PN in 3 cases and a PA in 1 case.
Case 1
A 59-year-old female was admitted to our emergency
sub-ICU with AP. At admission, she had severe upper
abdominal pain that had started 24 h before. Abdominal
ultrasonography revealed multiple small stones in the
gallbladder, with concomitant dilation of the extrahepatic
bile ducts. Laboratory tests demonstrated leukocytosis (26
g/L), and elevated blood glucose (13.4 mmol/L), liver
function tests [aspartate aminotransferase (AST): 76 U/L,
alanine aminotransferase (ALT): 106 U/L, gamma-glutamyl transferase (GGT): 389 U/L], and serum amylase
(2262 U/L). The calculated Glasgow score was 7, which
predicted a severe attack of pancreatitis. Emergency
ERCP was performed, and after endoscopic sphincterotomy a small (5 mm in diameter) impacted gallstone
was successfully removed from the common bile duct.
Despite maximum conservative therapy, an abdominal
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computed tomography (CT) scan 72 h later demonstrated
severe APN with extensive necrosis and peripancreatic
fluid accumulation was observed (Balthazar score: 6).
After transmission to the ICU she received maximum
supportive care, with mechanical ventilation, parenteral
antibiotics (Imipenem and Metronidazole), parenteral
volume replacement and nasojejunal feeding, epidural anesthesia and plasmapheresis. Despite the optimum therapy, her general condition was still deteriorating at the end
of the third week, due to a high fever, sepsis, and multiorgan failure. Laboratory tests showed elevated C-reactive
protein (CRP) and procalcitonin (PCT) levels (226 mg/L
and 2.72 µg/L, respectively). A repeated CT scan demonstrated an approximately 14 cm × 11 cm × 12 cm volume
of not clearly demarcated peripancreatic necrosis with
accumulated fluid located between the stomach and the
body of the pancreas; clinically, infection of the necrosis
was assumed. After repeated surgical consultations, we
decided to attempt ETN rather than open surgical necrosectomy in order to minimize the level of invasiveness in
this critically-ill patient on day 21 after the onset of ANP.

tations, we decided to perform ETN on day 20.
Case 3
A 72-year-old female patient was admitted to our department with upper abdominal pain and vomiting that had
persisted for 6 d before hospitalization. Her case history
included hypertension and a vertebrobasilar stroke 7
years previously. At admission, laboratory tests revealed
only mild leukocytosis (10.2 g/L), but high CRP (249.6
mg/L), elevated lactate dehydrogenase (741 U/L) and
blood urea nitrogen (14.8 mmol/L), and mildly increased
serum amylase (136 U/L). The liver function tests were
normal, with the exception of mild GGT elevation (110
U/L). The clinical signs and abdominal ultrasonography
(no gallstones or bile duct dilatation) led to a diagnosis of
idiopathic AP. Despite maximum supportive care, with
parenteral antibiotics (Ciprofloxacin and Metronidazole),
parenteral volume replacement, nasojejunal feeding, and
epidural anesthesia, an abdominal CT scan 3 wk later
demonstrated severe ANP, with complete destruction
of the pancreatic tissue, secondary antral and duodenal
compression, and a 10 cm wide accumulation of peripancreatic fluid in the retrogastric region, from the liver
hilum up to the spleen, but not clearly demarcated from
the retroperitoneal tissue (Balthazar score: 9). After repeated surgical consultations, we decided on ETN rather
than open surgical necrosectomy in order to minimize
the invasiveness in this elderly patient with significant comorbidity, on day 31 after the onset of ANP.

Case 2
A 62-year-old female patient was transferred from a secondary care hospital to our gastroenterological sub-ICU
with upper abdominal pain and an elevated serum amylase level (4000 U/L). She had experienced the first attack
of abdominal pain 2 wk earlier, though she then became
asymptomatic, but the day before admission she again
developed severe abdominal pain after a fatty food intake.
At admission, the calculated Glasgow score was 8, indicating a severe attack of AP. On abdominal ultrasonography a large (2 cm in diameter) solitary gallbladder stone
was detected. Laboratory tests demonstrated leukocytosis
(21 G/L), elevated blood glucose (21 mmol/L), liver
function tests (AST: 439 U/L, ALT: 339 U/L, GGT: 308
U/L), and serum amylase (1152 U/L). Emergency ERCP
was performed, but, apart from the known gallbladder
stone, no cholangiographic signs of biliary obstruction
or gallstone pancreatitis were seen. Two days later, due to
high fever and sepsis, she was transferred to the ICU. An
abdominal CT scan on day 4 of hospitalization revealed
ANP with extensive necrosis, duodenal compression, and
an accumulation of peripancreatic fluid 45 mm in width
at the bursa omentalis (Balthazar score: 7). Maximum
supportive care at the ICU included parenteral antibiotics (Imipenem + Amikacin, followed by Tigecycline and
Metronidazole), parenteral volume replacement, nasojejunal feeding, and epidural anesthesia; there was no need
for long-term mechanical ventilation. A repeated CT scan
demonstrated an 11 cm × 7 cm × 7.5 cm volume of peripancreatic necrosis with the extensive accumulation of
fluid mainly between the posterior wall of the stomach
and the pancreas. At the end of the third week, she still
had high fever, and presented extremely high CRP (326
mg/L) and elevated PCT (2.67 µg/L) levels. From the
clinical signs and laboratory results, infection of the PN
was evident and therefore, after repeated surgical consul-
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Case 4
A 52-year-old male patient was admitted to our department with upper abdominal pain and nausea. The symptoms had developed after a spicy and fatty food intake.
The case history revealed two attacks of AP one year previously, with the consequent development of a pancreatic
pseudocyst. At admission, laboratory tests indicated mild
leukocytosis (12.2 g/L), CRP (15.2 mg/L), and mildly
elevated blood glucose (6.5 mmol/L) levels. Liver function tests were normal, but the serum level of amylase
was increased (653 U/L). On abdominal ultrasonography
a large (11 cm × 4 cm) pancreatic pseudocyst was seen,
without signs of bile duct dilation. A temporary improvement was achieved on supportive care, but on day 7 of
hospitalization a sudden deterioration was observed and
the patient was transferred to the ICU. An abdominal CT
scan revealed a PA (8.5 cm × 5 cm). Despite maximum
supportive care with mechanical ventilation, parenteral
antibiotics (Imipenem and Metronidazole, followed by
Amikacin), parenteral volume replacement, and nasojejunal feeding, no improvement was achieved. After repeated surgical consultations, we decided to perform ETN on
day 13 after the onset of AP.
Endoscopic treatment
All patients provided informed consent before each endoscopic intervention. The endoscopic procedures were
performed with the patients under conscious sedation
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with intravenous benzodiazepine and/or opioid administration. ERCP was carried out when indicated.
The feasibility of endoscopic drainage was assessed
by endoscopic ultrasonography with the application of
a linear echoendoscope (Fujinon EG-530UT). The optimum drainage site was selected, and vessel interposition
was excluded by color-flow Doppler. After infiltration of
the gastric wall with 20 mL of diluted adrenaline (1:10000
in saline), the cavity was punctured with a 22-gauge needle for sample collection (for microbiological analysis).
Next, the gastric wall was perforated with a cystostome
(Wilson-Cook, 60 W, forced coagulation) to access the
necrotic cavity, followed by dilatation of the fistulous
tract up to 12 F with the outer dilatation catheter of the
same device. Contrast medium was then injected to assess
the extent and borders of the cavity. After this, a 480 cm
long, 0.035 inch diameter guidewire (Tracer Wire Guide;
Wilson-Cook) was carefully advanced through the cystostome to form at least two loops inside the cavity, so as
to facilitate safe catheter exchange. The puncture site was
dilated with a wire-guided biliary balloon up to 10 mm
and 1.5 psi (Olympus Endoscopy). Finally, a 6 cm long,
10 mm wide throughout, non-covered, biliary SEMS
(Micro-Tech Europe) was positioned and opened inside
the fistulous tract in order to make a permanent and wide
connection between the necrotic cavity and the stomach.
After opening of the SEMS, a large volume of purulent
fluid and necrotic material emptied spontaneously into
the stomach, and this was further facilitated with continuous flushing and suction via the endoscope. We finalized the first stage of the necrosectomy process with the
placement of a 12 F nasobiliary pigtail catheter into the
necrotic cavity through the SEMS. During the next 5 d,
physiological saline was irrigated through this catheter at
a flow rate of 100 mL/h to facilitate continuous lavage
and optimum drainage of the necrotic material.
We entered the stomach with a double-channel therapeutic gastroscope (Fujinon EG-530D), and removed
the SEMS from the necrotic cavity without any difficulty
with standard foreign body forceps 5-7 d later. ETN was
performed in the following steps: (1) the therapeutic gastroscope (Fujinon EG-530D) was inserted directly into
the cavity; (2) with the application of a flush knife (Fujinon Flush Knife), the purulent debris was flushed from
the inner cavity wall, using the high-flow water-jet system
(Fujinon JW-2 Water Pump). For high-flow irrigation, we
used Betadine solution (1:10 dilution in saline); continuous suction was achieved through the wide-channel therapeutic endoscope; (3) the necrotic remnant was removed
by simultaneous application of the flush knife, a Dormia
basket, and hot biopsy forceps; and (4) finally, placement
of a 12 F nasobiliary catheter into the necrotic cavity and
a suction drain into the stomach provided continuous lavage between the endoscopic sessions.
ETN and lavage were performed daily until complete
evacuation of the necrotic and purulent material (Figures
1-3).
The puncture of the necrotic cavity and placement
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of the SEMS into the fistulous tract, together with nasopancreatic drainage, was successful in all patients. Access
to the cavity was created by an endoscopic puncture into
a clearly bulging lesion under endosonographic guidance
in 3 cases, and by using a spontaneous perforation of the
cyst to the gastrointestinal lumen in Case 4. Transgastric
(Cases 1-3) or transduodenal access (Case 4) was chosen
in 3 and 1 cases, respectively. After 5-7 days of lavage, the
SEMSs were all safely removed. No SEMS-related complications were observed. After SEMS removal, the fistulous tract was sufficiently widely open (without any need
for further balloon dilation) to be entered repeatedly with
a double working channel therapeutic gastroscope; this
allowed permanent access for transgastric necrosectomy
during the next 2-3 wk. The average number of daily
necrosectomies was 2.6 (range, 2-5). No endotherapyrelated complications were observed. ERCP was performed in two patients. After endoscopic management,
the Sequential Organ Failure Assessment score and the
sepsis improved, the decreased level of consciousness
ceased, CRP levels significantly decreased (Figure 4), and
a CT scan showed no further evolution of peripancreatic
fluid, necrosis, or abscess. All patients, except one (Case
2), were uneventfully and completely cured after endoscopic therapy and medical treatment. Following 6 wk of
further basic supportive treatment and jejunal nutrition,
they could leave the hospital. The average duration of
hospitalization was 63 d (range 48-74 d). The artificial
transluminal fistula spontaneously closed within 3 mo.
After a temporary improvement, one patient (Case 2)
died 20 d after the first endoscopic intervention, on day
38 of ICU treatment. The autopsy revealed multifocal
pulmonary abscesses and severe bilateral pneumonia (an
obvious complication of prolonged ventilation), but no
retroperitoneal abscess and only moderate inflammatory
signs at the site of ETN.

DISCUSSION
Despite receiving maximum ICU therapy, patients with
ANP can succumb rapidly. In terms of the clinical disease course, severe AP is biphasic. During the first week
after the onset, there is an early mortality peak, which is
known to be mainly due to the systemic inflammatory
response syndrome and early multiorgan failure evoked
by the exaggerated pro-inflammatory response[13,14]. In
contrast, 2-3 wk after the onset of the symptoms, at the
time of the maximum anti-inflammatory response and
consequent immunosuppression, there is a second peak
of mortality, which is known to be mainly due to the infectious complications caused by bacterial translocation,
followed by sepsis and late multiorgan failure[15,16]. At this
point, even maximum ICU therapy may not be able to
halt or reverse the disease progression in some patients.
The standard treatment for infected and complicated
WOPN is surgical intervention with open necrosectomy
and drainage[17,18]. If it is considered that ANP is responsible for the multiple organ dysfunction syndrome, con-
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A

B

C

Figure 1 Endoscopic treatment of a large walled off pancreatic necrosis. A: Puncture; B: Dilatation; C: Self-expanding metal stent implantation (Case 1).

ventional early surgery (with its high complication rates)
is the possible second hit, which may be the explanation,
at least in part, for the high mortality. This concept is
compounded by the fact that minimally invasive approaches, including minimally invasive retroperitoneal
surgical necrosectomy[19], percutaneous catheter drainage[20], and endoscopic transluminal drainage (ETD)[3]
ETN[6-12,21], are thought to induce less physiological stress
and result in less activation of the inflammatory processes than equivalent open surgery, and may therefore
improve the overall outcome of patients with infected
PN.
Transgastric endoscopic stent placement, mainly under endoscopic ultrasonographic guidance, is helpful for
the drainage of abscesses, but its success in cases of infected WOPN is rather limited. In 2000, Seifert et al[6] first
described transgastric access with a standard endoscope
into the retroperitoneal space for necrosectomy and debridement. The comparison of ETN with ETD by Gardner et al[7] indicated that ETN achieves higher rates of
resolution relative to ETD, without concomitant changes
in the number of endoscopic procedures, the complication rate, or the time to resolution. To date, numerous
workgroups have reported success and convincing re-
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sults, including the low morbidity and mortality of ETN
in the treatment of infected WOPN in case series[8,9,22].
Moreover, two large, multicenter retrospective studies
from Germany and the United States have demonstrated
that transmural minimally-invasive endoscopic treatment
of WOPN is an efficacious and reproducible technique
with an acceptable safety profile[11,12]. However, all studies involving transluminal pancreatic necrosectomies are
challenged by the limitations in the efficacy of the endoscopic devices and accessories used for debridement (e.g.,
Dormia baskets and polypectomy snares). Additional
novel methods have recently been described that may facilitate debridement during ETN and improve the overall
outcome. Belle et al[23] showed that, through the temporary use of a special partially-covered SEMS designed to
keep the pancreaticogastrostomy open for the drainage
of WOPN, clinical success (defined as the complete removal of necrotic masses without major complications)
was achieved in all 4 of the study’s patients. Furthermore,
Antillon et al[24] reported one case where placement of a
large-diameter removable metallic esophageal stent into
the necrotic cavity, in conjunction with intensive lavage
facilitated drainage, was effective; when previous multiple
sessions of ETN and drainage with plastic stents had
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Figure 2 Endoscopic treatment. Removal of self-expanding metal stent (A, B), endoscopic transluminal necrosectomy (C, D), application of high-flow water-jet system using a flush knife (E, F) (Case 2).

A

B

C

D

Figure 3 Endoscopic treatment. Endoscopic transluminal necrosectomy (A), application of high-flow water-jet system using a flush knife and hot biopsy forceps (B-D)
(Case 3).

failed.
We have presented here a new and highly efficient
method of ETN as a combination of the temporary
placement of a non-covered biliary SEMS into the fistulous tract and daily irrigations of the pancreatic necrotic
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cavity during direct necrosectomies with a high-flow
water-jet system, using a flush knife.
The temporary placement of the SEMS resulted in a
sustained, open fistulous tract with a wide orifice between
the stomach and pancreatic necrotic cavity, through
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Figure 4 Effect of endoscopic transluminal therapy on C-reactive protein levels (first endoscopic intervention at day 0). CRP: C-reactive protein.

which the ETN could easily be traced and re-performed
(even 2 wk after removal) without any additional plastic
stent insertion. The relatively short duration in place of
the SEMS may prevent stent-related potential complications such as migration, stent-end rubbing-associated
cavities, or stomach wall erosions, bleeding or perforation. The necrotic tissue, including large particles, and
the purulent material could be removed and/or emptied
to the stomach without any complication by washing the
cavity with the high-flow water-jet system, using the flush
knife, and providing continuous suction via the doublechannel therapeutic gastroscope. Only for the removal of
adhesive necrotic remnants did we use other accessories
(a Dormia basket and hot biopsy forceps) to facilitate the
debridement. During this effective, but from a surgical
aspect relatively non-aggressive approach, we experienced
no procedure-related complications.
Earlier, when we have performed ETN, several hours
after each direct endoscopic debridement session we observed a temporary temperature increase in the patients
(data not shown). It is speculated that this may be associated with the extreme endotoxin challenge resultant
from the debris removed from the necrotic cavity to the
gastrointestinal tract, and the impaired gastrointestinal
barrier function. We hypothesize that continuous lavage
performed constantly together with suction may prevent
this event.
We also included a patient with a PA (Case 4) which
consisted mainly of solid particles and we had therefore
decided to perform direct ETN instead of drainage
alone.
We believe that this new combination of methods
may lead to clinical success as a consequence of its efficacy with fewer complications and an improvement
in patient comfort. However, in order to confirm and
optimize this endotherapy, further studies are necessary,
preferably on a larger patient population.
The endoscopic transluminal management of PN
and/or PA is associated with good initial and long-term
clinical success, with acceptable morbidity and mortality
rates. The advantages of endoscopic management are

WCCR|www.wjgnet.com

related to its minimal invasiveness. The combination of
multiple endoscopic approaches is designed to achieve
the goals of any treatment strategy.
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DIGESTIVE SYSTEM DISEASES

Hemolymphangioma: A rare differential diagnosis of cysticsolid or cystic tumors of the pancreas
Fei Dong, Yi Zheng, Jian-Jun Wu, Yan-Biao Fu, Kai Jin, Ming Chao
body-tail resection combined with splenectomy was
performed. After the operation, the tumor was pathologically demonstrated to be a pancreatic hemolymphangioma. Although pancreatic hemolymphangioma is
rare, we believe that it should be considered in the
differential diagnosis of cystic-solid tumors of the pancreas, particularly when there is no sufficient evidence
for diagnosing cystadenoma, cystadenocarcinoma or
some other relatively common disease of the pancreas.
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Core tip: This article reports an extremely rare case of
pancreatic hemolymphangioma, which is a cystic-solid
tumor. The imaging findings are different from those
reported in the literature. Although it is rare and the
definitive diagnosis depends on histological evidence, it
should be considered preoperatively in the differential
diagnosis of cystic-solid or cystic tumors of the pancreas, particularly when there is no sufficient evidence for
diagnosing cystadenoma, cystadenocarcinoma or some
other relatively common disease of the pancreas.

Abstract

Original sources: Dong F, Zheng Y, Wu JJ, Fu YB, Jin K, Chao
M. Hemolymphangioma: A rare differential diagnosis of cysticsolid or cystic tumors of the pancreas. World J Gastroenterol
2013; 19(22): 3520-3523 Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/i22/3520.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i22.3520

We report a case of pancreatic hemolymphangioma.
Hemolymphangioma is a malformation of both lymphatic vessels and blood vessels. The incidence of this
disease in the pancreas is extremely rare. To the best
of our knowledge, only seven cases have been reported
worldwide (PubMed). A 39-year-old woman with a oneday history of abdominal pain was admitted to our
hospital. There was no obvious precipitating factor. The
preoperative examination, including ultrasonography
and computed tomography, showed a cystic-solid tumor in the pancreas, and it was considered to be a mucinous cystadenoma or cystadenocarcinoma. Pancreatic
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INTRODUCTION
Hemolymphangioma is a malformation of both lymphatic vessels and blood vessels. The incidence of pancreatic
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hemolymphangioma is extremely rare. To the best of our
knowledge, only seven cases have been reported worldwide (PubMed)[1-7]. Macroscopically, it is a multilocular
cystic mass with endothelium covering the connective
septa[2,3]. The tumor typically presents as a mass with
heterogeneous enhancement on computed tomography
(CT)[1,6,7]. Here, we report a case of pancreatic hemolymphangioma with different imaging findings.

CASE REPORT
A 39-year-old woman was admitted to our hospital with
a complaint of abdominal pain for one day. There was
no obvious precipitating factor, no weight loss and no
family history of cancer. A physical examination showed
mild tenderness in the left hypochondrium. Laboratory
tests, including serum tumor markers, were normal.
The ultrasonography and CT findings of the tumor
were as follows: (1) Location: the tumor was located at
the body and tail of the pancreas; (2) Shape: it was irregular, approximately 10 cm × 7 cm in size, and had a
clear border (Figures 1 and 2); (3) Composition: it was
a cysticsolid tumor. The cystic area, with a mean CT attenuation value of 30 Hounsfield units (HU), comprised
the main part. There was a cord-like septum in the center
of the cystic area (Figure 2A, arrow). The solid part was
located at the back of the tumor, with a mean CT attenuation value of 68 HU (Figure 2E, arrow); (4) Enhancement: it showed almost no change on contrast-enhanced
CT images (Figure 2B-D, Figure 2F-H) compared with
pre-contrast images, as assessed with the CT attenuation
value; and (5) Neighborhood: the adjacent organs were
compressed, and no enlarged lymph nodes were found.
Based on these findings, mucinous cystadenoma or cystadenocarcinoma was initially considered.
The patient underwent an exploratory laparotomy.
During the operation, the mass was identified as a large
dark red mass located at the body and tail of the pancreas, slightly adhering to the gastric wall, posterior peritoneum and left kidney, with bloody fluid inside. Pancreatic body-tail resection combined with splenectomy was
performed. Microscopically, some dysplastic lymphatic
vessels and blood vessels were observed in the tumor
(Figure 3). The pathological diagnosis was hemolymphangioma. Her postoperative course was uneventful. She
is currently enjoying a normal life without signs of recurrence.

Figure 1 Ultrasonography. The tumor is located at the body and tail of the
pancreas and is irregularly shaped. The cystic part has a low-intensity echo
level, and the solid part (arrow) displays an isointense echo.

atic hemolymphangioma can be asymptomatic for a long
time. Abdominal pain and awareness of an abdominal
mass are the most common symptoms[7].
The imaging findings of pancreatic hemolymphangioma typically show a mass with heterogeneous enhancement[1,6,7]. In our case, the tumor showed different
imaging findings. It presented as a cystic-solid tumor (a
single large cyst and a small solid part), with no enhancement in the three-phase contrast scan. We believe that
the cystic part might be due to the rupture and fusion
of the vascular cavity and that the solid part represented
the residual and compressed vascular tissue. The lack of
enhancement in the three-phase contrast scan may be
related to the relatively small number of blood vessels in
the tumor and slow-moving blood flow in the dysplastic
blood vessels.
The differential imaging diagnosis for this case includes other cystic-solid or cystic lesions of the pancreas.
A mucinous cystadenoma typically shows a single large
cyst with a smooth contour, fine septa, even wall, and
potentially, small nodules. A thick wall and large nodules
might suggest the diagnosis of cystadenocarcinoma.
Both mucinous cystadenomas and cystadenocarcinomas
can present septa, walls, and nodule enhancement. A
solid pseudopapillary tumor of the pancreas is typically
found in young women presenting a cystic-solid mass
with enhancement of the solid part. A pancreatic pseudocyst typically shows a unilocular lesion with a history
of pancreatitis. However, the definitive diagnosis of this
tumor was made using histological evidence[1,3].
An operation is required to treat this tumor. Two
operative methods are available: tumor enucleation and
partial pancreatectomy[2]. Because the diagnosis is made
postoperatively, pancreatoduodenectomy is typically used
for the suspicion of malignancy or invasion[1,6].
Although rare, pancreatic hemolymphangioma should
be considered in the differential diagnosis when a cysticsolid tumor of the pancreas is found, particularly when
there is no sufficient evidence for diagnosing cystadenoma, cystadenocarcinoma or some other relatively common disease.

DISCUSSION
Hemolymphangioma is a congenital malformation of
the vascular system. The formation of this tumor may
be explained by obstruction of the venolymphatic communication between dysembryoplastic vascular tissue
and the systemic circulation[1-3]. Only seven cases have
been reported previously[1-7]. Most of these cases were
women (6 of 7), and most of the tumors were located at
the head of the pancreas (6 of 7). A patient with pancre-
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Figure 2 Computed tomography images. A-D: There is a septum (arrow) in the center of the cystic part. Neither the cystic part nor the septum shows enhancement
in the arterial phase (20 s after contrast injection) (B), pancreatic phase (45 s after contrast injection) (C), or portal phase (80 s after contrast injection) (D) compared
with the pre-enhanced phase (A); E-H: The solid part (arrow) shows no enhancement in the arterial phase (20 s after contrast injection) (F), pancreatic phase (45 s after
contrast injection) (G), or portal phase (80 s after contrast injection) (H) compared with the pre-enhanced phase (E).

A

B

Figure 3 Pathological sections. Some dysplastic lymphatic vessels (A) and blood vessels (B) can be observed in the tumor. Hematoxylin and eosin stain, × 100.
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Synchronous pancreatic solid pseudopapillary neoplasm
and intraductal papillary mucinous neoplasm
Kenichi Hirabayashi, Giuseppe Zamboni, Hiroyuki Ito, Masami Ogawa, Yoshiaki Kawaguchi,
Tomohiro Yamashita, Toshio Nakagohri, Naoya Nakamura
cystic lesions and dilatation of the main pancreatic
duct in the neck of the pancreas. Histological examination revealed a main-duct and branch-duct type IPMN,
of the gastric-type, involving the neck of the pancreas,
associated with a 0.5 cm SPN in the caudal side of the
IPMN. We diagnosed this case as synchronous SPN and
IPMN. As far as we know, only one other case of synchronous SPN and IPMN has been reported. Both the
present case and the previously reported case showed
abnormal nuclear expression of β-catenin in SPN,
whereas IPMN showed no abnormal nuclear expression. These results suggest that β-catenin abnormality
is not a common pathogenetic factor of synchronous
SPN and IPMN.
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Core tip: We report the second case of synchronous
solid pseudopapillary neoplasm (SPN) and intraductal
papillary mucinous neoplasm (IPMN) of the pancreas
in a 53-year-old Japanese man. IPMN was classified as
a “combined” type due to the involvement of both the
main and branch ducts, and it showed a gastric subtype with low-grade dysplasia. Adjacent to the caudal
side of IPMN, a 0.5-cm solid SPN was present. The
SPN showed abnormal nuclear expression of β-catenin
in SPN, whereas IPMN showed no abnormal nuclear
expression. This result suggested that β-catenin abnormality is not a common pathogenetic factor of synchronous SPN or IPMN.

Abstract
Solid pseudopapillary neoplasm (SPN) is a rare and
low-grade malignant pancreatic neoplasm composed
of poorly cohesive monomorphic neoplastic cells forming solid and pseudopapillary structures with frequent
hemorrhagic-cystic degeneration. Intraductal papillary
mucinous neoplasm (IPMN) is a pancreatic exocrine tumor composed of intraductal papillary growth of mucin
containing neoplastic cells in the main pancreatic duct
or its major branches. In the case presented here, a
53-year-old, Japanese man was found to have multiple
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A

INTRODUCTION
Solid pseudopapillary neoplasm (SPN) is a rare and lowgrade malignant pancreatic neoplasm composed of poorly cohesive, monomorphic cells forming solid and pseudopapillary structures with frequent hemorrhagic-cystic
degeneration, which predominantly occurs in young
women. Immunohistochemically, SPN usually expresses
vimentin, α-1-antitrypsin, CD56, progesterone receptor,
CD10, and nuclear/cytoplasmic β-catenin[1-3].
Intraductal papillary mucinous neoplasm (IPMN) is
a macroscopic pancreatic exocrine tumour that grows
primarily within the main pancreatic duct or its major
branches, and mainly occurs in older men. IPMNs are
composed of intraductal papillary growth of mucincontaining neoplastic cells that are classified into 4 major
subgroups: gastric, intestinal, pancreatobiliary, and oncocytic types[4,5]. Gastric-type IPMN consists of innocuous,
tall columnar cells that resemble gastric foveolar epithelium and express mucin (MUC) 5AC, but are negative
for MUC1, MUC2, and CDX2[4,5]. Intestinal-type IPMN
consists of neoplastic cells that resemble intestinal villous
neoplasms with MUC2, MUC5AC, and CDX2 expression, but without MUC1 expression[4,5]. Pancreatobiliarytype IPMN consists of thin, branching papillae with highgrade dysplasia and is at least focally positive for MUC1
and MUC5AC, but is negative for MUC2 or CDX2[4,5].
Oncocytic-type IPMN is characterised by complex and
arborizing papillae lined by cuboidal cells with granular
eosinophilic cytoplasm, which usually express MUC5AC
and MUC6, but are negative for MUC2 and CDX2[4,5].
Although IPMNs have been reported to occur
synchronously with a variety of primary pancreatic
neoplasms such as pancreatic ductal adenocarcinomas,
endocrine neoplasms, or serous cyst adenomas[6-9], the
synchronous occurrence of SPN with other pancreatic
neoplasms has only been reported in a single case report
associated with an IPMN[10]. In the current study, we
present the histological and clinical features of a second
case of synchronous “early” SPN and IPMN, with a review of the literature.

B

Figure 1 Computed tomography and magnetic resonance cholangiopancreatography imaging. A: Multiple cystic lesions measuring 23 mm are
indicated in the neck of the pancreas; B: Multiple cystic dilations of pancreatic
branch duct connecting to the dilated main pancreatic duct are indicated in the
neck of the pancreas.

lesions measuring 2.3 cm in the neck of the pancreas
(Figure 1A). Magnetic resonance cholangiopancreatography imaging showed multiple cystic dilations of the
pancreatic branch ducts connecting to the dilated main
pancreatic duct in the neck of the pancreas (Figure 1B).
Endoscopic retrograde pancreaticography showed a dilated main pancreatic duct in the neck of the pancreas,
measuring 6 mm in diameter, with multiple nodular
defects. Distal pancreatectomy and splenectomy were
performed. At present, the patient is alive and well 25 mo
after the operation.
Tissues
The resected specimen was fixed in 10% formalin, routinely embedded in paraffin, sectioned at 4- μm, and
stained with haematoxylin and eosin.
Immunohistochemistry
The sections were deparaffinised in xylene and rehydrated in a graded ethanol series. The primary antibodies and
their dilutions and sources are summarized in Table 1. If
necessary, antigen retrieval was performed by autoclaving
the samples for 15 min in a sodium citrate buffer at pH 6.0
(β-catenin, CD56, chromogranin A, E-cadherin, MUC1,
MUC2, MUC5AC, MUC6, vimentin, and Ki67) or by
treatment with 0.1% trypsin at 37 ℃ for 30 min (synaptophysin). The antibodies were detected using EnVision
Plus (Dako, Glostrup, Denmark; for β-catenin, CD56,
chromogranin A, E-cadherin, MUC1, MUC2, MUC5AC,
MUC6, vimentin, synaptophysin, and Ki67), or Horseradish Peroxidase-conjugated polyclonal goat anti-rabbit

CASE REPORT
A 53-year-old Japanese man with multiple pancreatic
cystic lesions, which were detected at a local hospital, was
referred to the Tokai University Hospital for further examination. Upon inspection, he had no complaints, and
no abnormal physical findings were reported. Laboratory
data, including tumour markers, carcinoembryonic antigen, or carbohydrate antigen 19-9, showed no abnormal
findings. Computed tomography showed multiple cystic

WCCR|www.wjgnet.com
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Table 1 Immunohistochemical findings
Clone

Source

Dilution

IPMN SPN

Pancytokeratin

AE1, AE3, and Ventana Prediluted (+)
(-)
PCK26
Alpha-1 anti-trypsin
Polyclonal
Dako
1:100
(-)
(+)
CD10
56C6
Leica
1:50
(-)
(+)
CD56
1B6
Leica
1:30
(-)
(+)
MUC1
Ma695
Leica
1:50
(-)
(-)
MUC2
Ccp58
Leica
1:100
(-)
(-)
MUC5AC
CLH2
Leica
1:100
(+)
(-)
MUC6
CLH5
Leica
1:100
(+)
(-)
Vimentin
V9
Dako
1:100
(-)
(+)
Synaptophysin
27G12
Leica
1:50
(-) (-/+)
Chromogranin A
DAK-A3
Dako
1:20
(-)
(-)
1
17C2
Leica
1:100
(-)
(+)
β-catenin
E-cadherin
36B5
Leica
1:20
(+)
(-)
Progesterone receptor
1E2
Ventana Prediluted (-)
(+)
Ki67
MIB1
Dako
1:50
< 1% < 1%

*

Figure 2 Microscopic findings (low-power view). A small and irregularly
shaped solid lesion of solid pseudopapillary neoplasm (asterisk) can be observed near the cystically dilated branch ducts of intraductal papillary mucinous
neoplasm (hematoxylin and eosin stain, × 10).
1

Nuclear labelling. Ventana Medical Systems, Tucson, AZ, United States;
Dako, Glostrup, Denmark; Leica Microsystems, Newcastle upon Tyne,
United Kingdom. +: Positive; -: Negative; -/+: Focal positive; MUC: Mucin; IPMN: Intraductal papillary mucinous neoplasm; SPN: Solid pseudopapillary neoplasm.

immunoglobulin (Dako; for alpha-1-antitryosin), with
3,3’-diaminobenzidine as the chromogen. Assays for
pancytokeratin, progesterone receptor (PR), and CD10
were performed using Ventana Benchmark XT (Ventana
Medical Systems, Tucson, AZ, United States) equipped
with the Ultra View Detection Kit. Antigen retrieval was
performed by treatment with CC1 (Ventana; for PR and
CD10) or protease 1 (Ventana; for pancytokeratin).
On gross examination, the distal pancreatectomy
specimen showed a dilatation of the main pancreatic duct,
with multiple cystic dilatations of the branch ducts, filled
with mucus and containing papillae, in the neck of the
pancreas. A whitish and solid lesion measuring 0.5 cm ×
0.3 cm in size, located adjacent to the caudal side of the
cystically dilated branch ducts, was identified.
Microscopically, 2 distinct primary pancreatic neoplasms were present (Figure 2): (1) a typical central and
branch-duct type IPMN, with the cyst lined by tall and
pale columnar cells with only low-grade dysplasia, and
pyloric-gland adenoma-like papillary projections (Figure 3A). Immunohistochemically, the neoplastic cells
showed gastric-type phenotype with MUC5AC (Figure
3B) and MUC6 positivity, and MUC1 and MUC2 negativity. β-catenin immunostaining showed membranous
expression, but did not show abnormal nuclear expression (Figure 3C). On the basis of current World Health
Organization (WHO) criteria[4], we diagnosed the patient
with gastric-type IPMN with low-grade dysplasia; and (2)
a small, SPN, adjacent to the IPMN, which showed an
ill-defined demarcation, with focal extension to the pancreatic parenchyma. The tumor showed a prevalent solid
pattern, with focal degenerative changes and rough pseudopapillary structures (Figure 3D). The neoplastic cells
had eosinophilic cytoplasm and small, round nuclei with
finely dispersed chromatin. We failed to find perineural infiltration, peripancreatic invasion, or calcification.
Immunohistochemically, the neoplastic cells expressed
CD56, vimentin, alpha-1-antitrypsin, CD10, progesterone
receptor (Figure 3E), nuclear/cytoplasmic β-catenin (Figure 3F), focal positivity for synaptophysin and negativity
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for chromogranin A, and E-cadherin and cytokeratin
AE1 and 3. The immunohistochemical profiles of the 2
neoplasms are summarized in Table 1.
As our results show, the SPN was located near the
IPMN. However, neither transition nor collision between
IPMN and SPN were identified. Therefore, we diagnosed
the present case as synchronous SPN and IPMN of the
pancreas.The surgical margins were free of both types of
tumors. No lymph node metastasis was identified.

DISCUSSION
We reported a case of synchronous small, radiologically
undetected SPN, in a patient operated on for a radiologically evident IPMN of the pancreas. To our knowledge,
this association has only been previously reported by
Imamura et al[10]. They reported a patient who presented
with a 3-cm, solid SPN in the head of the pancreas that
invaded the mesocolon with a synchronous IPMN constituted by 2 multilocular cystic lesions in the head of
the pancreas. In other words, the 2 cases showed mirror
clinicopathologic traits.
In general, SPN occurs predominantly in young women (91%) and is rare in men (9%)[11]. Interestingly, however, both our case and Imamura’s occurred in men[10].
Several authors have reported the clinicopathologic correlations between genders and SPN. Takahashi et al[12] reported that the cases of SPN in men tend to exhibit solid
components without prominent degenerative changes.
Tien et al[13] reported no significant differences in patient
age, size, neoplasm location, or malignancy rate between
the genders in SPN. By contrast, Machado et al[14] reported that cases of SPN in men are more aggressive
and that the patients are older. According to the literature
review of 1014 SPN patients (women, 877; men, 137)
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A

D

B

E

C

F

Figure 3 Microscopic and immunohistochemical findings. A: High-power view of intraductal papillary mucinous neoplasmintraductal papillary mucinous neoplasm (IPMN). The dilated main and branch pancreatic ducts show intraductal pyloric-gland papillary projections [hematoxylin and eosin (HE), × 100]; B: Mucin
5AC-positivity in the gastric-type papillary projections of IPMN (× 400); C: β-catenin shows membranous and cytoplasmic expression, but does not show abnormal
expression in the nuclei of IPMN (× 400); D: High-power view of solid pseudopapillary neoplasm (SPN). The neoplastic cells show sheet-like or pseudopapillary
proliferation and infiltrate among acinar cells (HE, × 200); E: Progesterone receptor nuclear labeling in the neoplastic cells of SPN (× 200); F: Abnormal nuclear and
cytoplasmic β-catenin expression in neoplastic cells of SPN (× 400).

by Lin et al[15], men were on average 5 years older, had a
twofold higher incidence of metastases (women, 4.3%;
men, 10.2%) and invasive malignancy (women, 12.4%;
men, 24.4%), and showed a threefold higher death rate
(women, 3.6%; men, 11.4%). There is no difference in
immunohistochemical profiles between the genders in
SPN cases[12,13].
The SPN reported by Imamura et al[10] showed a solid
appearance with calcification, but no cystic degeneration. Although our case showed a prevalent solid pattern,
cystic degeneration with haemorrhage was only observed
microscopically; whereas foci of calcification were not
present. The Imamura’s SPN case was considered malignant for the presence of perineural infiltration, the invasion of the anterior peripancreatic soft tissue, adipose
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tissue of the transverse mesocolon, and the duodenum[10].
By contrast, our case was limited to the pancreas, without
peripancreatic extension or perineural infiltration. However, since it was not proven to be a predictor of malignancy, the current WHO classification considers all SPNs
as low-grade malignant neoplasms[4].
SPNs usually form large masses, with mean diameter
of 6 cm and range of 0.5-34.5 cm[11]. Our case, measuring 0.5 cm in diameter, is one of the smallest reported
SPNs[11]. Small SPNs generally show less cystic change,
less sharp demarcation, and frequently no capsule[11]. Our
case, indicating a prevalent solid pattern and ill-demarcated margins, fits well with the concept of an “early” stage
of development. Nonetheless, it presents foci of cystic
degeneration with papillary formations.
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According to the current WHO classification[4], the
IPMN in the present case should be classified as lowgrade dysplasia. Imamura et al[10] diagnosed the IPMN
component in their case as intraductal papillary mucinous
adenoma (IPMA). Under the current WHO classification guidelines, IPMA is now designated as IPMN with
low-grade dysplasia[4]. Imamura et al[10] did not mention
the subtype of IPMN applicable to their case. We assume that it might have been a gastric type, based on the
features of their figures and the MUC5AC positivity, and
MUC1 and MUC2 negativity.
In both our case and Imamura’s case, the SPNs were
adjacent to the IPMNs, without any transition or collision
between the 2 neoplasms[10].
The occurrence of SPN and IPMN offers an interesting opportunity to investigate the role of β-catenin gene
mutation in the pathogenesis of both lesions. In fact,
almost all SPNs harbour somatic point mutations in exon
3 of CTNNB1, the gene that encodes β-catenin, which
results in abnormal nuclear expression of β-catenin on
immunohistochemistry[1]. The role of β-catenin gene mutations in IPMN is more controversial. β-catenin nuclear
protein accumulation has been reported in one patient
with familial adenomatous polyposis[16] and in a small series of IPMNs. In the latter study, 7 of 18 IPMNs indicated abnormal β-catenin nuclear protein accumulation (1 of
8 adenomas, 2 of 3 borderline, and 4 of 7 carcinomas)[17].
Both the present case and Imamura et al[10] showed abnormal nuclear expression of β-catenin in SPN, whereas
IPMN showed only membranous expression, but no
abnormal nuclear expression. These results suggest that,
at least in these 2 patients, there is no correlation between
the β-catenin abnormalities, exclusively found in SPNs,
and the development of synchronous IPMNs.
In conclusion, we present a second case of synchronous SPN and IPMN of the pancreas. Unlike SPNs that
usually occur in adolescent girls or young women, the
2 synchronous SPNs and IPMNs occurred in old, male
patients (53 and 66 years, respectively). It is still unknown
whether SPN or IPMN neoplasms occur independently
or are in some way linked. From the comparison of the
2 cases, it appears that the β-catenin gene abnormalities play a role exclusively in the development of SPN,
whereas a different molecular pathogenesis has to be
considered for the IPMN counterpart.
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among 22 patients operated with PV resection for pan
creatobiliary cancer without NACRT during the same
period. A relationship between PV stenosis and NACRT
is suspected, but further investigation is required to de
termine whether NACRT has relevance to PV stenosis.
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pandable metallic stent
Core tip: Intraoperative radiation therapy for pancre
atic cancer with/without portal vein (PV) resection is
reported to be associated with PV stenosis. However,
there has been no report of PV stenosis after pan
createctomy following neoadjuvant chemoradiation
therapy (NACRT). Here we report the cases of three
patients with PV stenosis after pancreatectomy and
PV resection following gemcitabine-based NACRT for
pancreatic cancer and their successful treatment with
stent placement. We have performed pancreatectomy
with PV resection following NACRT in 8 patients with
borderline resectable pancreatic cancer since 2005.
The ratio of post-operative PV stenosis is 37.5% in this
series.

Abstract
Extrahepatic portal vein (PV) stenosis has various causes,
such as tumor encasement, pancreatitis and as a postsurgical complication. With regard to post-pancreatico
duodenectomy, intraoperative radiation therapy with/
without PV resection is reported to be associated with
PV stenosis. However, there has been no report of PV
stenosis after pancreatectomy following neoadjuvant
chemoradiation therapy (NACRT). Here we report the
cases of three patients with PV stenosis after pancre
atectomy and PV resection following gemcitabine-based
NACRT for pancreatic cancer and their successful treat
ment with stent placement. We have performed NACRT
in 18 patients with borderline resectable pancreatic
cancer since 2005. Of the 15 patients who completed
NACRT, nine had undergone pancreatectomy. Combined
portal resection was performed in eight of the nine
patients. We report here three patients with PV steno
sis, and thus the ratio of post-operative PV stenosis in
patients with PV resection following NACRT is 37.5%
in this series. We encountered no case of PV stenosis
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INTRODUCTION
Extrahepatic portal vein (PV) stenosis can occur due to
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tumor encasement[1], pancreatitis[2] and as a post-surgical
complication-especially post-liver transplantation[3]. With
regard to post-pancreaticoduodenectomy (PD), intraoperative radiation therapy (IORT) with/without PV resection is reported to be associated with PV stenosis[4-6].
The incidence rate for PV stenosis is reported to be 11%
to 23%[5,6].
Portal hypertension secondary to PV stenosis causes
gastrointestinal bleeding from gastroesophageal or jejunal
varices, and refractory ascites[1]. Gastrointestinal bleeding is the most serious life-threatening complication.
Refractory ascites is not fatal but affects the patient’s
quality of life.
Here we provide the case reports of three patients
with PV stenosis after pancreatectomy and PV resection
following neoadjuvant chemoradiation therapy (NACRT)
for pancreatic cancer, and we discuss the relationship
between PV stenosis and NACRT and the indications
for stent placement. To the best of our knowledge, PV
stenosis after pancreatectomy following NACRT has not
been described in the literature.

A

R

L = 85, W = 240

B

R

CASE REPORT

L = 85, W = 240

Case 1
A 54-year-old man underwent PD and PV resection for
pancreatic cancer following NACRT. The protocol consisted of external-beam radiotherapy to the pancreatic
bed and regional lymphatics for a total dose of 50.4 Gy
in 28 fractions. Concomitant chemotherapy consisted of
gemcitabine at a dose of 150 mg/m2 once weekly. The
reconstruction between the PV and the superior mesenteric vein (SMV) was end-to-end anastomosis using a
continuous running suture of 6-0 prolene. The splenic
vein was not reconstructed.
Refractory ascites and malnutrition were recognized
at 9 postoperative months (POMs). Computed tomography (CT) showed short segmental stenosis of the PV in
the region of the anastomosis, severe ascites, and liver atrophy (Figure 1). Intraoperative portography through the
catheter via the ileocolic vein and balloon dilation were
performed but were not sufficiently effective because
the region had elastic stenosis. Therefore, an expandable metallic stent (EMS; 1 cm diameter, 3 cm length)
was inserted into the stenotic region. The portal venous
pressure decreased from 14.5 to 8.6 cm H2O, and the
pressure gradient of 6.5 cm H2O across the PV stenosis
disappeared. Anticoagulant therapy was initiated immediately after stent placement. Heparin was administered
at a dose of 10000 IU/d by intravenous infusion for 3
d initially, and then oral warfarin was administered. The
warfarin was switched to aspirin 3 mo later. After the
stent placement, a follow-up CT showed that the patient’s
ascites decreased and his liver atrophy improved (Figure 2).
Stent patency is maintained at present, 5 years after the
placement.

C
40
30
20 R
10
L

mm

L = 128, W = 256

Figure 1 Computed tomography showed short segmental stenosis of the
portal vein in the region of the anastomosis, severe ascites, and liver atrophy. A, B: Computed tomography (CT) scan shows severe ascites and liver
atrophy (arrow) (A), and stenosis of the portal vein (arrow) behind the superior
mesenteric artery (B); C: The image of the 3D reconstruction of the portal vein
shows short segmental stenosis in the region of the anastomosis (arrow).

PV resection simultaneously with splenectomy and total
gastrectomy for pancreatic cancer following NACRT using the same protocol as that described for Case 1. The
PV was preoperatively occluded by tumor thrombus, and
a cavernous transformation was identified. The reconstruction between the PV and the SMV was end-to-end
anastomosis using the same procedure as that described
for Case 1. Refractory diarrhea, ascites and malnutrition
were recognized at 5 POMs. Initially, malabsorption was
suspected, and thus total parenteral nutrition support
was initiated. There was no improvement in symptoms
after the improvement in nutrition status. CT showed
short segmental stenosis of the PV in the region of
the anastomosis, collateral circulation through the cavernous transformation of the pancreatic head, severe
ascites, and thickness of the intestinal wall (Figure 3).

Case 2
A 44-year-old man underwent distal pancreatectomy and
WCCR|www.wjgnet.com
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A

B

Figure 2 Computed tomography scan 3 mo after the expandable metallic stent placement. A: Shows that the ascites decreased and the liver atrophy improved;
B: The stent placed in the portal vein remained patent.

A

B

Figure 3 Computed tomography showed short segmental stenosis of the portal vein in the region of the anastomosis, collateral circulation through the
cavernous transformation of the pancreatic head, severe ascites, and thickness of the intestinal wall. A: Computed tomography scan showing severe portal
vein stenosis (arrow) in the region of the anastomosis; B: Multiplanar reconstruction revealed the collateral circulation through the cavernous transformation of the
pancreatic head (arrow), severe ascites and thickness of the intestinal wall.

We suspected portal hypertension secondary to PV stenosis, even though the portal venous flow seemed to be
sustained by the collateral circulation. Percutaneous transhepatic direct portography was performed (Figure 4A).
The portal venous pressure was 31.0 cm H2O, and the
pressure gradient across the PV stenosis was 21.0 cm
H2O. An EMS (1 cm diameter, 4 cm length) was inserted
into the stenotic region (Figure 4B). The portal venous
pressure decreased to 17.0 cm H2O, and the pressure
gradient decreased to 2.0 cm H2O. Anticoagulant therapy
was performed as that described for Case 1 After a stent
placement, the patient’s diarrhea and ascites improved.
Stent patency is maintained at present, 1.5 years after the
placement.

evidence of malignancy. CT showed short segmental
stenosis of the PV in the region of the anastomosis.
Percutaneous transhepatic direct portography was performed (Figure 4C). The portal venous pressure was 24.5
cm H2O, and the pressure gradient across the PV stenosis
was 12.0 cm H2O. An EMS (1 cm diameter, 3 cm length)
was inserted into the stenotic region (Figure 4D). The
portal venous pressure decreased to 11.5 cm H2O, and
the pressure gradient disappeared. Anticoagulant therapy
was performed as that described for Case 1. After the
stent placement, the patient’s ascites improved. Stent patency is maintained at present, 4 mo after the placement.

Case 3
A 68-year-old woman underwent PD and PV resection
for pancreatic cancer following NACRT using the same
protocol as that described for Case 1. The reconstruction
between the PV and the SMV was end-to-end anastomosis using the same procedure as that described for Case
1. Malnutrition and ascites were recognized at 5 POMs.
Total parenteral nutrition support and repeated drainage
of ascites were performed, but there was no improvement of the ascites. Cytology of the ascites showed no

Despite considerable research, the prognosis for pancreatic cancer remains poor. For all stages combined, the 1and 5-year relative survival rates are 25% and 6%, respectively[7]. Complete surgical resection is the only therapy
to afford a chance of cure[8], but patients with borderline
resectable pancreatic cancer are at high risk of having
positive surgical margins due to vascular involvement[9].
NACRT for borderline resectable pancreatic cancer is expected to increase the margin-negative resection rate and
improve survival[10].
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A

B

C

D

Figure 4 Percutaneous transhepatic direct portography showing short segmental stenosis of the portal vein in the region of the anastomosis. A: Collateral
circulation of the pancreatic head; B: After the expandable metallic stent (EMS) placement, the stenosis was improved, and the collateral circulation disappeared; C:
The blood flow of the umbilical portion of the left portal vein was unclear; D: The stenosis was improved, and the blood flow of the umbilical portion became clear after
the EMS placement.

Table 1 The clinical characteristics of three patients
Pt.
No.

Age
(yr)

Sex

Operative
procedure

Symptoms

Months
before onset

Procedure of stent placement

Pressure gradient
(cmH2O)
Before

1
2
3

54
44
68

M
M
F

PD
DP
PD

Ascites, malnutrition
Ascites, malnutrition, diarrhea
Ascites, malnutrition

9
5
5

Intraoperative, via ileocolic vein
Percutaneous transhepatic
Percutaneous transhepatic

6.5
21.0
12.0

Improvement in
symptoms

After
0
2.0
0

Yes
Yes
Yes

PD: Pancreaticoduodenectomy; DP: Distal pancreatectom; M: Male; F: Female.

who received IORT. Mitsunaga et al[5] suggested that
the mechanism of the development of extrahepatic PV
occlusion after IORT is associated with the periportal
changes induced by IORT and periportal fibrosis. We did
not find any reports of PV stenosis after pancreatectomy
following NACRT for pancreatic cancer because most
papers about NACRT for pancreatic cancer report only
perioperative complications[13,14]. However, it seems possible that the periportal changes are induced by neoadjuvant radiation, similar to those induced by IORT, and
they increase the risk of the development of PV stenosis.
The first choice of treatment for PV stenosis after
liver transplantation is balloon dilation[15]. The indication
of stent placement is limited to elastic stenosis and recurrent stenosis. Case 1 had an elastic stenosis, and thus
the EMS placement was done after the venoplasty. However, we placed the stents in Cases 2 and 3 before the

We have performed gemcitabine-based NACRT in
18 patients with borderline resectable pancreatic cancer
since 2005. Of 15 patients who completed the NACRT,
nine had pancreatectomy. Combined portal resection
was performed in 8 of the 9 patients. We report here the
cases of three patients with PV stenosis (Table 1), and
thus the ratio of post-operative PV stenosis in patients
with PV resection following NACRT increases to 37.5%
in our patient series.
There was no case of PV stenosis among 22 patients
who underwent PV resection for pancreatobiliary cancer
without NACRT in the same period in our department.
The incidence of PV obstruction after PD with PV resection has been reported as 1.5%[11] and 25%[12]. The
incidence of PV stenosis after PD with PV resection
is rarely reported. Leach et al[12] reported the incidence
18% (5 of 29 patients), but the 18% includes 14 patients
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venoplasty. Placing a stent for benign stenosis before a
venoplasty is controversial. Takaki et al[16] speculated that
stent placement is essential for the treatment of early
anastomotic stenosis because such stenosis is caused by
reactive edema or technical problems, and balloon angioplasty fails to dilate the vessel due to recoil. The onset
of the stenosis in the three cases presented here was
also early (5-9 POMs). Considering the poor prognosis
of pancreatic cancer, early improvement of a patient’s
symptoms and quality of life is important.
In Case 1, we placed the stent via ileocolic vein because
massive ascites interfered with transhepatic puncture.
However, in Cases 2 and 3, we could safely performed percutaneous transhepatic stent placement after draining the
ascites.
In conclusion, we have reported the cases of three
patients with PV stenosis after pancreatectomy and PV
resection following NACRT for pancreatic cancer. A relationship between PV stenosis and NACRT is suspected,
but further investigation is required to determine whether
NACRT has relevance to PV stenosis.
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DIGESTIVE SYSTEM DISEASES
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received systemic chemotherapy, but unfortunately, he
died 14 mo after the surgery.

Abstract

INTRODUCTION

Colonic metastasis from other organs is very rare. Here
we report the case of a 62-year-old man with a history
of pancreatoduodenectomy for stage IIB pancreatic
head cancer performed seven years back. He presented with abdominal distension and pain. Under the
preoperative diagnosis of bowel obstruction, surgical
treatment was performed, and a circumferential lesion
causing bowel obstruction of the ascending colon was
detected. A right hemicolectomy with lymph node dissection was performed. The specimen showed a 5-cm
wall thickening with a cobble-stone like appearance of
the ascending colon, which morphologically appeared
scirrhous. Histological examination revealed cancer
nests invading from the subserosa to the muscular and
submucosal layers of the colon. Immunohistochemical
analysis of the tumor cells demonstrated positive staining for cytokeratin 7, but negative for cytokeratin 20,
which was the same as the previous pancreatic cancer
specimen. These pathological and immunohistochemical features strongly supported the diagnosis of colonic
metastasis from the pancreas. Thereafter, the patient

Primary colon cancer is the most common malignancy
in the Western part of the world[1], but colonic metastasis from other solid organs such as the pancreas is extremely rare. Only two cases of colonic metastasis from
the pancreas have been previously reported in the English literature[2,3]. Here we report a case of metachronous
colonic metastasis from pancreatic cancer, seven years
post-pancreatoduodenectomy, marked by bowel obstruction.
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CASE REPORT
A 62-year-old man underwent a pancreatoduodenectomy
in May 2001 for pancreatic head cancer. The pathological diagnosis was a well-differentiated adenocarcinoma
with strong fibrosis, which was defined as a scirrhous
type. There was invasion into the pancreatic duct and
lymph node metastases. The stage of pancreatic cancer
was T2N1M0 stage ⅡB, as per the American Joint Committee on Cancer staging system 7th edition[4]. Follow-
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A

B

Figure 1 Examinations at seven years after pancreatoduodenectomy. A: An abdominal computed tomography showing thickening of the ascending colon wall
with enhancement and luminal narrowing (arrow); B: A contrast examination showing a 5-cm stricture of the ascending colon (arrow).

A

B

Figure 2 A pathological specimen showing a 5-cm wall thickening and a cobblestone-like appearance of the ascending colon.

up regimen of pancreatic cancer was examinations of
computed tomography (CT), ultrasonography and the
biological marker every 6 mo. During the seven years
of follow-up, he showed no signs of recurrence. In July
2008, he began complaining of abdominal distension
and pain. A CT of his abdomen revealed ascending
colon wall thickening with luminal narrowing (Figure
1A). There were no other obvious signs of recurrence
of pancreatic cancer or ascites. Both chest CT and abdominal ultrasonography also revealed no obvious sign
of recurrence. In addition, a contrast examination of
the patient’s alimentary tract revealed stricture of the
ascending colon (Figure 1B). The levels of the biological
marker carbohydrate antigen 19-9 (CA19-9) were within
the normal range for seven years post-pancreatoduodenectomy; this time, the levels were elevated to 1886.6 U/
mL. The carcinoembryonic antigen levels were normal.
At this time, a colonoscopy was not performed because
of fear of precipitating an overt obstruction. Conservative therapy did not improve the bowel obstruction,
thus surgical treatment was performed in August 2008,
under the presumptive diagnosis of either an adhesive
intestinal obstruction or colon cancer. Intraoperative
findings revealed a 5-cm mass in his ascending colon,
which was causing the bowel obstruction. Neither peritoneal dissemination nor any other lesions could be observed in the abdomen, including the residual pancreas

WCCR|www.wjgnet.com

or liver. With an intraoperative diagnosis of a tumor in
the ascending colon, a right hemicolectomy with adjacent lymphadenectomy was performed. The specimen
revealed a 5-cm wall thickening with a cobblestonelike appearance of the ascending colon (Figure 2). The
tumor was morphologically scirrhous and infiltrated the
colon wall, as seen in gastric linitis plastica. Histological
examination revealed cancer nests with glandular structures from the subserosa invading into the muscular and
submucosal layers of the colon (Figure 3).
Immunohistochemical staining of the colon tumor
as well as the previously resected pancreatic tumor was
positive for cytokeratin 7 and negative for cytokeratin 20
(Figure 4). These pathological and immunohistochemical
features strongly supported the diagnosis of a tumor in
the ascending colon originating from the pancreas and
was not a primary adenocarcinoma of the colon. In addition, infiltration of the lymphatic vessels and metastases
were observed in two of the 28 dissected lymph nodes.
However, the patient had an uneventful postoperative
course and was discharged on the 12th post-surgical day.
The CA19-9 levels decreased to 840 U/mL after surgery;
however, the levels elevated to 8200 U/mL two months
later. He was treated with seven cycles of gemcitabine
(1000 mg/m2) after pancreatoduodenectomy; nevertheless, his condition deteriorated and he died 14 mo after
surgery.
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B

A

Figure 3 Histological findings revealed the cancer nests invading from the subserosa to the muscular and submucosal layers of the colon. A: × 4; B: × 10.

A

B

C

D

Figure 4 Photomicrographs (× 10). A: Immunostaining showing cytokeratin 7 positivity in colonic metastasis; B: Immunostaining showing cytokeratin 20 negativity in
colonic metastasis; C: Immunostaining showing cytokeratin 7 positivity in primary pancreatic cancer; D: Immunostaining showing cytokeratin 20 negativity in primary
pancreatic cancer.

other organs typically present scirrhous morphology[6]
and the tumors infiltrate the colon wall in a manner
similar to gastric linitis plastica. Specific immunohistochemical staining is useful to diagnose primary tumor
sites. Cytokeratin is an intermediate filament protein; cytokeratin 7 is expressed in epithelial cells of the kidney,
prostate, pancreas, ovary, lung, and breast, but not in the
colon or gastrointestinal tract. However, cytokeratin 20
is expressed in all cases of colorectal carcinomas, 62%
of pancreatic carcinoma cases, and 50% of gastric adenocarcinomas[7]. Thus, a combination of cytokeratins 7
and 20 is very useful to distinguish metastatic colon cancer from ovarian[8], breast[9], and primary colon cancers.
In two cases, cytokeratin 7 positivity and cytokeratin 20
negativity strongly indicated metastases.

DISCUSSION
Pancreatic cancers are very aggressive. Less than 10%15% of cases present with tumors those are localized
to the pancreas at the time of diagnosis. The overall
survival rate of advanced pancreatic cancer cases is <
5% at five years with most patients dying within the first
year[5]. Pancreatic cancer commonly spreads to the liver,
lungs, abdomen, regional lymph nodes and peritoneum.
Postoperative colonic metastasis from pancreatic cancer
is extremely rare, as only two cases have been reported
previously in the English literature[2,3].
Colonic metastases from other organs are rare. However, with regard to treatment and prognosis, a correct
diagnosis is very important. Colonic metastases from
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However, in the present case, it was unclear as to how
the pancreatic cancer metastasized to the colon. Invasive
cancer nests in the muscular layer were conspicuous and
the lymph vessels were filled with tumor cells. Only 2 of
28 lymph nodes were positive for metastatic carcinoma.
On the basis of these observations, not lymphatic spread
but peritoneal (drop-down) metastasis from the pancreas
to the colon was assumed as the most likely pathway.
In conclusion, the present report describes a case of
colonic metastasis from pancreatic cancer after a pancreatoduodenectomy. Immunohistochemical staining
by cytokeratins 7 and 20 were very useful to distinguish
metastatic tumors from primary tumors. To our knowledge, this is the third report documenting pancreatic
adenocarcinoma metastasizing to the colon by probable
lymphatic spread.
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Reconstruction of the hepatic artery with the middle colic
artery is feasible in distal pancreatectomy with celiac axis
resection: A case report
Hideki Suzuki, Yasuo Hosouchi, Shigeru Sasaki, Kenichiro Araki, Norio Kubo, Akira Watanabe,
Hiroyuki Kuwano
tery. We modified the procedure by reanastomosis between the proper hepatic artery and middle colic artery
without vascular graft. The postoperative course was
uneventful, and the patient was discharged on postoperative day 19. The patient was immediately free of
epigastric and back pain.
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Core tip: The present case report shows a patient with
a pancreatic body cancer in whom the splenic, celiac,
and common hepatic arteries were involved with the
tumor, which extended almost to the root of the gastroduodenal artery. We modified the procedure by reanastomosis between the proper hepatic artery and middle
colic artery without vascular graft.

Abstract
Despite the advance of diagnostic modalities, carcinoma in the body and tail of the pancreas are commonly
presented at a late stage. With unresectable lesions,
long-term survival is extremely rare, and surgery remains the only curative option for pancreatic cancer.
An aggressive approach by applying extended distal
pancreatectomy with the resection of the celiac axis
may increase the resectability and analgesic effect but
great care must be taken with the arterial blood supply
to the liver and stomach. Sometimes, accidental injury
to the pancreatoduodenal artery compromises collateral
blood flow and leads to fatal complications. Therefore,
knowledge of any alternative restoration of the compromised collateral flow before surgery is essential. The
present case report shows a patient with a pancreatic
body cancer in whom the splenic, celiac, and common
hepatic arteries were involved with the tumor, which
extended almost to the root of the gastroduodenal ar-
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N, Watanabe A, Kuwano H. Reconstruction of the hepatic artery
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2013; 5(7): 224-228 Available from: URL: http://www.wjgnet.
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wjgs.v5.i7.224

INTRODUCTION
Carcinoma of the body of the pancreas is often discovered
at an advanced stage by reason of lack of symptoms. Because the only long-term survivors of cancer of the pancreatic body have been those who have undergone resection,
complete surgical resection is the only treatment that may
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A

B
Tumor
MPD

MPD

lead to a prolonged survival[1]. However, the resection rate is
low, and chances for resection are often lost to distant metastasis, regional invasion into adjacent organs, or the involvement of major vessels. Tumor involvement of the common
hepatic artery (CHA) and/or celiac axis (CA) is a primary
reason for this. Several high-volume pancreatic centers have
reported that advanced pancreatic body/tail carcinoma can
be safely treated by left-sided pancreatectomy with en bloc
resection of infiltrated major vascular structures[2]. These
methods were supported by the reported prognosis of the
patients, which seems to be similar to that in patients without resection of major vascular structures[3].
Hirano et al[4] reported that, in patients who underwent distal pancreatectomy with en bloc celiac axis resection (DP-CAR), the surgical margins were histologically
clear in 95% of patients and the postoperative mortality
rate was 0%, despite a high morbidity rate (48%). The
estimated overall 1- and 5-year survival rates were 72%
and 17%, respectively, and the median survival was 21
mo. Moreover, radical distal pancreatectomy with en bloc
resection of the celiac artery, celiac plexus, and celiac
ganglions is reported to provide patients with locally
advanced cancer of the pancreatic body with complete
and enduring pain relief[5]. Therefore, radical surgery is
justifiable in patients with advanced cancer of the pancreatic body, even when it has invaded adjacent major
vessels, such as the celiac artery and/or the portal vein.
When performing DP-CAR surgery, it is essential to
preserve the arterial blood supply to the stomach and
liver. The arterial blood supply during this procedure is
maintained by the collateral pathways via the pancreatoduodenal arcades from the superior mesenteric artery to
the gastroduodenal and hepatic arteries, which develop
immediately after ligation of the celiac artery[6]. However,
there are some cases in which the gastroduodenal artery
arises from the area close to the CA. In such a situation,
it would be difficult to preserve the gastroduodenal artery
during DP-CAR surgery. In addition, the effort to preserve the gastroduodenal artery during surgery introduces
risk of injury. In this case, we performed DP-CAR with
reconstruction of the common hepatic artery by use of
the middle colic artery in the patient with gastroduodenal
artery (GDA) arising from the area close to the CA. We
here report a technique used for reconstruction that was
feasible in the case of shutoff of the arterial blood sup-
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Figure 1 Computed tomography scan demonstrating the dilatation of the main pancreatic
duct (A) and a tumor of the pancreatic body
which invaded the celiac artery after the abdominal aortic aneurysm operation (B). MPD: Main
pancreatic duct.

ply to the liver in DP-CAR.

CASE REPORT
A 78-year-old male was referred to the emergency ward
of the Gunma Prefectural Cardiovascular Center with
acute onset abdominal pain. A computed tomography
(CT) scan of the thorax and abdomen confirmed an infrarenal abdominal aortic aneurysm (AAA) and evidence
of a contained acute rupture to the left retroperitoneum.
Therefore, emergency surgery for AAA was performed.
A follow-up CT revealed dilatation of the main pancreatic duct from the body to the tail. However, a tumor at
the body of the pancreas was not identified (Figure 1A).
Four months after the operation, the patient had severe
epigastric and back pain, and his serum level of carbohydrate antigen 19-9 (CA19-9) was elevated to 652 U/mL.
Therefore, he was referred to the Department of General
Surgical Science, Graduate School of Medicine, Gunma
University 6 mo after the AAA surgery. Dilatation of the
main pancreatic duct was evident in CT, and the tumor,
identified at the body of the pancreas, had invaded the
CA and CHA (Figure 1B). Endoscopic retrograde cholangiopancreatography (ERCP) demonstrated a stricture
of the main pancreatic duct in the body of the pancreas
(Figure 2). Abdominal angiography showed that the CA
and splenic artery (SA) were involved with a tumor of
the pancreatic body (Figure 3). These findings were consistent with a diagnosis of locally advanced cancer of
the body of the pancreas that invaded the CA and SA.
Preoperative evaluation of angiography showed that the
GDA arose near the CA (Figure 3).
The patient then underwent a DP-CAR. An extended
Kocher maneuver was performed. Because of the previous surgery, there was severe adhesion at the retroperitoneum. The origin of the superior mesenteric artery (SMA)
and CA was palpated and confirmed to be uninvolved.
The greater sac was then entered adjacent to the colon,
and the splenocolic ligament was divided, allowing the
inferior border of the body and the tail of the pancreas
to be incised. The tumor originated from the body of
the pancreas, and the celiac and common hepatic arteries
were involved. Following the common hepatic artery, it
was found to be densely encased by a tumor extending
almost to the root of GDA. The GDA was exposed and
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PHA
Disruption

MHA

MPD

B

Figure 2 Endoscopic retrograde cholangiopancreatography showing a
stricture of the main pancreatic duct in the body of the pancreas. MPD:
Main pancreatic duct.

CHA
GDA

Figure 4 Operative photograph showing that reconstruction was completed. End-to-end anastomosis was performed between the proper hepatic artery
(PHA) and the middle colic artery (MCA) (yellow circle). A: Before anastomosis;
B: After anastomosis.

CA
SA

PHA recovered after completion of the anastomosis and
was also identified by Doppler ultrasonography. The neck
of the pancreas was transected over the right side of the
portal vein (PV). The left side of the SMA was dissected
with the surrounding lymph node. Care was taken to
preserve the inferior pancreaticoduodenal artery (IPDA)
arising from the SMA or the first jejunal artery. The left
gastric artery was then divided, and, thereafter, the short
gastric vessels along the greater curvature were ligated.
Finally, the celiac trunk was divided at its origin with a
transfixing suture, and the specimen was removed.
Histopathological examination of surgical specimens
revealed mucinous carcinoma of the pancreas. There
was prominent formation of mucinous nodules and a
mucinous carcinoma including a large quantity of mucus
(Figure 5). The peak aspartate/alanine aminotransferase
(AST/ALT) was 1844/1265 U/L on the first postoperative day and gradually returned to a normal level over two
weeks. The postoperative course was uneventful, and the
patient was discharged on postoperative day 19. Postoperative 3D-CT angiography revealed that patency was
maintained in the anastomosis between the GDA and the
MCA (Figure 6). The patient was free from epigastric and
back pain immediately and doing well after the operation.
Five months after the operation, metastatic lesions were
noted in the hilar of the liver by CT scan but without local recurrence. The patient was diagnosed with cholangitis
and died of hepatic failure about 6 mo after the surgery.

Figure 3 Abdominal angiography showing splenic and celiac arteries involved with a solid tumor in the pancreatic body and the gastroduodenal
artery arising from the area close to the celiac. SA: Splenic CA: Celiac axis;
CHA: Common hepatic artery; GDA: Gastroduodenal artery.

encircled with a proximal vessel loop. By dissecting the
right celiac ganglion and celiac nerve plexus, the origin
of the CA was exposed. The body and the tail of the
pancreas were freed from the posterior abdomen in this
inflamed adhesion retroperitoneal plane. The dissection was continued from the hilum of the spleen to the
superior mesenteric vein. The spleen was released from
its attachment to the diaphragm, allowing it to be lifted
and retracted medially. A portion of Gerota’s fascia was
lifted with the specimen to expose the left kidney and
renal vessels. Gerota’s fascia was then excised in continuity. The inferior mesenteric vein was ligated inferiorly. At
that time, we completely excised the GDA, which was
involved with the tumor under the pancreas. Despite the
presence of tumor involvement at the GDA, curative
pancreatic resection with arterial resection was considered to be possible. Therefore, the GDA was ligated and
divided proximal to the artery. After cutting the proper
hepatic artery at the root of the GDA, the stump of the
proper hepatic artery (PHA) and the middle colic artery
(MCA) were anastomosed using an end-to-end technique
with 7-0 prolene interrupted sutures and surgical loupes
at × 2.5 magnification (Figure 4). The pulsation of the
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PHA
Anastomosis
MCA

Figure 5 In the pathological findings, there was a prominent formation of
mucinous nodules and mucinous carcinoma including large quantities
of mucus. Final histolopathological diagnosis of the resected specimen shows
mucinous carcinoma (with an intraductal papillary-mucinous tumor, Hematoxylin
eosin staining, ×100).

Figure 6 Postoperative evaluation of the proper hepatic artery by 3Dcomputer tomography angiography. The arrows indicate the anastomosis
between the proper hepatic artery (PHA) and the middle colic artery (MCA).

gastric artery, and right gastroepiploic arteries (GEA).
However, vascular anomalies in the peripancreatic region,
including the hepatic artery and SMA as well as the CA,
have been reported elsewhere[8]. Because collateral circulation is significantly important in DP-CAR, a careful
preoperative work-up is necessary. Even with vascular
anomalies, it is justifiable to perform extended surgery
with arterial resection for pancreatic cancer, given that
surgery is the only curative option. Sometimes the dorsal
pancreatic artery, which arises from the SMA, leads to the
GDA. At times, an SMA dorsal artery plays an important
role in the collateral circulation in patients with celiac axis
stenosis[9]. In such cases, considerable attention must be
paid when dissecting around the GDA. However, definitive assessment or recognition of the risk of ischemia of
the liver and the stomach can only be made intraoperatively. In our case, the GDA was intact in the preoperative examination but arose from the area close to the CA
and was involved with a tumor under the pancreas. In
that situation, it is difficult to preserve the GDA for curative surgery. We decided to anastomose the PHA with the
MCA during the curative operation. A specimen of the
pancreas revealed that microscopic curative resection was
possible. In addition, there were no serious complications
following surgery. Therefore we believe that the techniques used for this reconstruction, which was a feasible
and safe procedure, required shutoff of the arterial blood
supply to the liver in DP-CAR.
DP-CAR surgery may facilitate resection in patients
with tumors that are classified as T4 and require total
clearance of the pancreatic and celiac lymph nodes[2-4].
The clinical benefit of extended pancreatic resections
must, however, be balanced with the risk of the procedure. Therefore, knowledge of the reconstruction artery
during DP-CAR surgery is essential. Konishi et al[10] reported that they reconstructed the hepatic artery using a
graft of the splenic artery from the resected specimen because of weak pulsation of the proper hepatic artery after
occlusion of the celiac axis. No complications related to
hepatic ischemia were observed. Kondo et al[11] reported
that, in compromised collateral flow via the pancreatoduo-

DISCUSSION
Adenocarcinoma of the body and tail of the pancreas
often presents in the advanced stage and is considered
unresectable in the majority of patients. The traditional
determinants of unresectability with such cancers are the
presence of hepatic metastases, peritoneal dissemination
of the tumor, and local invasion of major vascular structures, even in the absence of distant disease. With unresectable lesions, long-term survival is extremely rare. Surgery is the only curative option for pancreatic cancer[1].
Improved operative techniques have led to improved
results and long-term survival outcomes for patients with
pancreatic cancer following surgery[7]. Through cumulated experience in the operative and perioperative management of patients undergoing pancreatic surgery, the
criteria for resectability have gradually expanded.
Hirano et al[4] reported that they performed DP-CAR
on 37 patients to treat locally advanced cancer of the
pancreatic body involving the common hepatic artery
and/or celiac axis. The estimated 1- and 5-year survival
rates were 72% and 17%, respectively, and the median
survival was 21 mo. Moreover, radical distal pancreatectomy with en bloc resection of the celiac artery, celiac plexus, and celiac ganglions is reported to provide patients
with locally advanced cancer of the pancreatic body with
complete and enduring pain relief[5]. Since the perineural
and neural invasion of the nerve plexus is one reason for
the high recurrence rate of pancreatic cancer, dissection
of the surrounding neural plexus is necessary in curative
surgery. Concomitant resection of the celiac artery with
a distal pancreatectomy facilitates lymph node and neural
plexus dissection around the celiac artery.
Great care was taken to maintain the arterial blood
supply to the liver and stomach during the surgery before
the transection of the CA. It is essential to protect the
blood flow from the SMA via the pancreaticoduodenal arcades to the GDA. Arterial blood flow through the GDA
can nourish the liver and stomach via the PHA, right
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denal arcades, the MCA and GEA bypass is one of the
procedures of choice to reestablish collateral flow.
Immediately after the AAA operation, dilatation of
the main pancreatic duct from the body to the tail of the
pancreas is the most likely indicator of a main duct type
intraductal papillary mucinous tumor (IPMN). However,
in this case the tumor grew rapidly after the AAA operation. The final pathological diagnosis showed mucinous
carcinoma. Mucinous carcinoma of the pancreas is a rare
type of tumor that is sometimes difficult to diagnose.
Sakamoto et al[12] reported that endoscopic ultrasonography (EUS) and contrast-enhanced harmonic EUS
are useful for the correct diagnosis of small pancreatic
tumors, including synchronous and metachronous occurrence of IPMN and ductal adenocarcinoma. If EUS is
performed at the earliest possible time, an accurate differential diagnosis between main pancreatic duct type IPMN
and mucinous carcinoma can be made.
In the case reported here, the results remain unsatisfactory, although the patient is doing well and the resection resulted in the elimination of epigastric and back
pain immediately after surgery. To improve the possibility
of survival, a search for effective systemic chemotherapeutic agents and their testing in trials with neoadjuvant
and/or adjuvant therapy with radiotherapy is essential to
complement the oncologic benefit achieved after a complete surgical resection.
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Core tip: The cemento-ossifying fibroma is a central
neoplasm of bone as well as periodontium. The pathogenesis of this tumor is uncertain. Due to their clinical
and histopathological similarities, some peripheral cemento ossifying fibromas (PCOFs) are believed to show
fibrous maturation and subsequent calcification. The
diagnosis of PCOF based only on clinical observation is
difficult, hence radiographs and histopathological examination are essential for accurate diagnosis. In addition,
a complete excision of the lesion is required to prevent
reoccurrence.
Original sources: Mishra AK, Maru R, Dhodapkar SV, Jaiswal
G, Kumar R, Punjabi H. Peripheral cemento-ossifying fibroma: A
case report with review of literature. World J Clin Cases 2013; 1(3):
128-133 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i3/128.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.128

Abstract
Peripheral cemento-ossifying fibroma (PCOF) is a rare
osteogenic neoplasm that ordinarily presents as an
epulis-like growth. This is of a reactive rather than neoplastic nature and its pathogenesis is uncertain. PCOF
predominantly affects adolescent and young adults with
greatest prevalence around 28 years. We report here a
rare clinical case of PCOF of the mandible, 1 cm mesiodistally and 1.5 cm occluso-gingivally in diameter, which
caused difficulty in eating and speech, in a 42-year-old
female patient. She was asymptomatic for 1 year and
on follow-up for 6 mo post surgically showed gingival
health and normal radioopacity of bone without any
recurrence. Clinical, radiographic and histological characteristics are discussed and recommendations regarding differential diagnosis, treatment and follow up are
provided. The controversial varied nomenclature and
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INTRODUCTION
Many types of localized reactive lesions may occur on
the gingiva, including focal fibrous hyperplasia, pyogenic
granuloma, peripheral giant cell granuloma and peripheralcemento-ossifying fibroma[1]. These lesions may arise as a
result of irritants such as trauma, microorganisms, plaque,
calculus, dental restorations and dental appliances[2,3]
The 1992 World Health Organization classification
groups under a single designation (cemento-ossifying
fibroma) two histologic types (cementifying fibroma and
ossifying fibroma) that may be clinically and radiographically indistinguishable[4].
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A

B

Figure 1 Lingual view of the lesion with smooth non-ulcerated surface and broad attachment base. A: The lesion with smooth non-ulcerated surface; B: Broad
attachment base.

Peripheral cemento-ossifying fibroma (PCOF) is a
relatively rare lesion with variable forms. It is defined
as a well demarcated and occasionally encapsulated lesion consisting of fibrous tissue which contains variable
amounts of mineralized material resembling bone (ossifying fibroma), cementum (cementofying fibroma) or
both[5,6].
PCOF usually follows a salient clinical course, except
in the case of lesions affecting gingiva which present as
an enlarging mass that grows progressively, finally producing a facial deformity. The pathogenesis of this lesion
is uncertain and it is thought to arise from the periosteal
and periodontal membrane[7]. Because of the close proximity and similarity to the periodontal tissue, the term
periodontoma sometimes is applied[8]. There is however
no proof to support this connection and their occurrence in areas distant from periodontal ligament remains
unexplained[9].
PCOF accounts for 3.1% of all oral tumors and
9.6% of gingival lesions[10]. It may occur at any age but
exhibits a peak incidence between the second and third
decades. The average age is around 28 years with females
being affected more than males[11]. Female predilection
has been reported to be as high as 5:112[12,13]. Clinically
PCOFs are sessile or pedunculated, usually ulcerated and
erythematous or exhibit a color similar to that of surrounding gingiva[14,15]. These lesions are generally < 2 cm
in size although lesions larger than 10 cm are occasionally
observed. About 60% of the tumors occur in the maxilla
and more than 50% of all cases affect the region of the
incisors and canines. A potential for tooth migration due
to the presence of PCOF has been reported[15-17]. In the
vast majority of cases, there is no apparent underlying
bone involvement visible on roentgenograms. However
on rare occasions, there appears to be superficial erosion
of bone[16,17].
PCOF should be surgically excised and submitted to
microscopic examination for confirmation of diagnosis.
The extraction of adjacent teeth is seldom necessary or
justified. Recurrences are uncommon but have been described[2]. There have, however, been few reports on this
rare lesion. A case of PCOF in the mandibular gingiva of
a 42-year-old female patient is described here. In this age
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group and in the mandibular anterior quadrant, PCOF is
rare and has not previously been reported in the literature.

CASE REPORT
A 42-year-old female patient presented at the outpatient
Department of Periodontics, Sri Aurobindo Institute of
Dentistry and Post Graduate Institute Indore, Madhya
Pradesh, India with the chief complaint of gum swelling
in the lower right back tooth region (Figure 1). The swelling had been present for 1 year and had been slowly increasing in volume over that time. Occasionally bleeding
occurred when the patient brushed her teeth and was associated with slight pain. She denied tobacco and alcohol
use. The patient’s past dental and medical histories were
unremarkable.
Clinical examination
Extraoral examination showed facial symmetry and the
overlying skin showed no signs of inflammation. The regional lymph nodes were palpable but were not enlarged
or tender.
Intraoral examination revealed a solitary, diffuse, nontender pinkish-red growth of approximately 1 cm × 1.5
cm, confined to the lingual gingiva in the mandibular II
premolar region. The lesion was neither fluctuant nor did
it blanch with digital pressure, and had firm consistency.
The labial gingiva was not involved. The local irritants,
plaque and calculus were abundant in the 44, 45 region.
Radiographic examination
Intraoral periapical, occlusal and ortho pantomo roentgenograms were obtained. The radiographic examination
showed no signs of involvement of the alveolar ridge
(Figure 2).
Blood investigations
The patient underwent complete blood investigation
prior to the surgery and all readings, including hemoglobin, bleeding time, clotting time, total and differential
leukocyte counts were within normal limits. The patient
was negative for human immunodeficiency virus and
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Figure 3 Excised tissue measuring 1.5 cm × 1 cm. A: Length 1.5 cm; B:
Width 1 cm.

Right

it met the first internal bevel incision. To split the labial
and palatal, a third interdental incision was made with a
11 No. BP blade in the adjacent interproximal areas tissue. Only the lingual mucoperiosteal flap was reflected
with periosteal elevators until the apical end of internal
bevel incision was visible. The three incisions completely
removed the gingival growth which measured 1 cm × 1.5
cm (Figure 3). The tissue removed was submitted for histopathological examination. Adjacent teeth were scaled
to remove local irritants. Underlying bone was curetted
to remove periodontal ligaments and periosteum. The
flap was inspected for any tissue tags and sutured with
interdental interrupted non-resorbable 3-0 silk sutures
(Figure 4). Non-eugenol coe-pack was applied both lingualy and labially. The patient was discharged with postoperative instructions and told to come-back after 7 d for
suture removal. The patient was given cap. amoxicillin
500 mg every 8 h, beginning 1 d before the operation and
continued for a 5-d postoperative period, and 500 mg
of acetaminophen three times daily for 5 d along with
0.2% chlorhexidine gluconate for rinsing twice daily until
proper plaque control technique could be resumed.

Left

Figure 2 Non involvement of bone. A: Intra oral periapical radiograph; B:
Maxillary occlusal radiograph; C: Ortho pantomo radiograph.

Australian antigen (hepatitis B surface antigen).
Diagnosis
Provisional diagnosis of PCOF was made. Clinically,
the differential diagnosis included pyogenic granuloma,
fibrous hyperplasia, peripheral ossifying fibroma and peripheralgiant cell granuloma.
Treatment
Since the gingival growth was diffuse, surgical removal
by internal bevel gingivectomy was chosen. Under local
anaesthesia containing xylocaine with adrenaline 1:80000
concentration, the initial scalloped internal bevel incision
was made with a 15 No. BP blade at a point far apical to
the growth. While making this incision, care was taken to
preserve as much attached gingiva as possible apical to
the lesion. A second crevicular incision was made with a
12 No. BP blade at the base of the pseudopocket, until
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Microscopic examination
The microscopic examination of the excised tissue revealed a parakeratinized stratified squamous epithelium
with long and slender rete ridges. Underlying connective
tissue was fibrocellular, comprising collagen fibers. The
connective tissue contained a few round to ovoid cementum-like calcified blood vessels, fibroblasts and dense in-
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Figure 4 Interrupted sutures placed with 3-0 black braided silk.

C

Figure 6 Post operative photograph of surgical site showing satisfactory
healing 30 d after surgery.

flammatory cell infiltrate. Deeper areas showed highly cellular connective tissue comprising plump cells with oval
nuclei surrounding small globular areas of calcification,
resembling cementoids. In some areas bone trabeculae
with osteocytes and osteoblastic rimming was also seen.
The features were suggestive of “PCOF” (Figure 5).

Figure 5 The features were suggestive of “peripheral cemento-ossifying
fibroma”. A: Histological picture showing long slender rete ridges and parakeratinized stratified squamous epithelium; B: Round to ovoid basophilic cementum-like calcifications [hematoxylin-eosin (HE) staining, × 10]; C: Basophilic
globules of calcified mass along with osteoid tissue, round to ovoid basophilic
cementum-like calcifications (HE staining, × 40).

Follow-up
The patient presented for follow-up examination 7 d post
operatively. The coe-pack and the sutures were removed
and the operated area was irrigated with normal saline.
The surgical site appeared to be healing well and there
was no need to repack the site. At one month postoperatively the surgical site had healed completely, the flap was
well adapted to the underlying bone with physiologically
scalloped contours and thin knife-edge margins (Figure 6).
There was no evidence of recurrence of the lesion at 6
mo and the patient was asymptomatic.

ossifying firoma[20]. The sheer number of names used for
fibroblastic calcifying gingival lesions indicates that there
is much controversy surrounding their classification[19].
The basis of benign fibro-osseus lesions was established by Wladron[5]. They are divided into three main
categories: fibrous dysplasia, reactive lesions (periapial
cemento-osseus dysplasia, focal cemento-osseus dysplasia
and florid cementoosseus dysplasia) and fibro-osseus neoplasms. PCOF is actually considered as a fibro-osseus dysplasia and has been included in the group of non odontogenic tumours since the 1992 WHO classification[5,6]
Alt hough the etiopathogenesis of PCOF is uncertain,
an origin from cells of the periodontal ligament has been
suggested[20]. The reasons for considering a periodontal
origin for PCOF include the exclusive occurrence of

DISCUSSION
PCOFs have been described in the literature since the
1940s. Many names have been given to similar lesions
such as epulis[1], peripheral fibroma with calcifications[2],
peripheral ossifying fibroma[2,3] calcifying fibroblastic
granuloma[18], peripheral cemetifying fibroma[3], peripheral
fibroma with cementogenesis[19], and peripheral cemento
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PCOF in the gingiva, the proximity of gingiva to the
periodontal ligament and the presence of oxytalan fibers
within the mineralized matrix of same lesions[19]. Excessive proliferation of mature fibrous connective tissue is a
response to gingival injury, gingival irritation, subgingival
calculus or a foreign body in the gingival sulcus. Chronic
irritation of the periosteal and periodontal membrane
causes metaplasia of the connective tissue and resultant
irritation of bone formation or dystrophic calcification.
It has been suggested that the lesion may be caused by
fibrosis of the granulation tissue[7]. The clinical evolution
of tumors is usually as follows. Initially asymptomatic,
the tumor progressively grows to the point where its size
causes pain as well as functional alteration and cosmetic
deformities[1,6]. This was observed in our patient who
presented with an enlarged mass accompanied by slight
pain and cosmetic deformity. Cases of tooth migration
and bone destruction have been reported, but these are
not common[15,21]. In the present case the lesion was pink,
firm, slightly tender on palpation with a smooth nonulcerated surface and a broad attachment base. The dimensions were 1 cm × 1.5 cm, well within the expected
range. Although the majority of lesions occur in the second decade of life[12], this female patient was 42-year-old
with the lesion occurring in mandibular right premolar
region[11,14,22].
Hormonal influences may play a role, given the higher
incidence of PCOF among females, the increasing occurrence in the second decade and declining incidence after
the third decade[16]. In an isolated case of multicentric
PCOF, Kumar et al[19] noted the presence of a lesion at an
edentulous site in a 49-year-old women which gives rise to
further questions regarding the pathogenesis of this types
of lesion. The same type of lesion at a dentulous site in a
50-year-old female was documented by Mishra et al[23].
Radiographically, PCOF may follow different patterns depending on the amount of mineralized tissue[4-6].
Radio-opaque foci of calcification have been reported to
be scattered throughthe central area of the lesion but not
all lesions demonstrate radiographic calcifications[7].
Underlying bone involvement is usually not visible on
radiographs. In rare instances superficial erosion of bone
is noted[7]. In the present case no radiographic changes
were found, indicating that this could be an early stage
lesion. Frequently, PCOF shows similar clinical features
to other extraosseous lesions. It may be misdiagnosed
as pyogenic ganuloma, fibrous dysplasia, peripheral giant cell granuloma, osteoid osteoma, osteoblastoma,
low grade osteosarcoma, cementoblastoma, chronic
osteomyelitis and sclerosing osteomyelitis of Garre[4-6].
In general the pyogenic granuloma presents as a red soft
friable nodule that bleeds with minimal manipulation but
tooth displacement and resorption of alveolar bone are
not observed. Although peripheral giant cell granuloma
has features similar to those of PCOF, the latter lacks the
blue discoloration commonly associated with peripheral
giant cell granuloma and shows flakes of calcification,
radiographically as well histologically. Thus, the diagnosis
of PCOF based only on clinical observations can be dif-
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ficult and histopathological examination of the surgical
specimen obtained by excisional biopsy is essential for an
accurate diagnosis. All the classic histopathological features of PCOF were present in this case. The preferred
treatment is surgical, consisting of resection of the lesion
as well as curettage of its osseous floor (Periodontal ligament and Periosteum) and scaling of adjacent teeth, as
was performed in this case. Recovery was uneventful and
the patient has remained tumor free for 24 wk. Because
this lesion is poorly vascularized and well circumscribed,
it is easily removed from the surrounding bone. This is
one of the main differences with fibrous dysplasia[5,6].
Prognosis is excellent and recurrence is rare if correctly managed[4,5]. The recurrence rate of PCOF is high
for reactive lesions[11,16] and recurrence is probably due
to incomplete removal of the lesion, repeated injury or
persistence of local irritants[16]. The rate of recurrence
has been reported at 8.9%[1], 9%[21], 14%[16], 16%[11] and
20%[2]. Therefore the patient is still on a regular schedule
of follow up.
In conclusion, PCOF is a slowly progressive lesion
generally with limited growth. Many cases will progress
for long periods before the patient seeks treatment because of the lack of symptoms associated with the lesion.
A slowly growing pink soft tissue nodule in the anterior
maxilla of an adolescent should raise suspicion of PCOF.
Since the diagnosis of PCOF based only on clinical features is very difficult, radiographs and histopathological
examination are essential for accurate diagnosis.
Treatment consists of surgical excision including
periodontal ligament periosteum and scaling of adjacent
teeth. Close postoperative follow-up is required because
of the growth potential for incompletely removed lesions
and the 8%-20% recurrence rate.
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Core tip: This article highlights a technique to fabricate
a surgical obturator that duplicates patient’s original tissue form including teeth, alveolus and palatal tissues.
Make patient feel unaware of surgical deformity. The
obturator prosthesis fabricated with this technique supports soft tissues and minimizes the scar contracture.
We have clinically tried this technique in 11 patients.
Patients’ satisfaction level was recorded on visual analogue scale (VAS) and it ranges between 74% and 94%
(with average of 87%). Four different prosthodontists
have visually evaluated facial asymmetry of patients at
6 months recall and their average perception on VAS
varies between 71% and 93% (with average of 84%).

Abstract
Oral cancer treatment primarily focused on the surgical removal of cancer tissues followed by surgical/
prosthetic reconstruction. Restoration of the missing
structures immediately after surgery shortens recovery time and allows patient to return to community
as a functioning member. The most practiced surgical
obturators are simple resin prosthetic bases without
incorporation of the teeth. This article highlights a
technique to fabricate a surgical obturator that duplicates patient’s original tissue form including teeth,
alveolus and palatal tissues. The obturator is placed
immediately after surgery and make patient feel unaware of surgical deformity. The obturator prosthesis
fabricated with this technique supports soft tissues
and minimizes the scar contracture. We have clinically
tried this technique in 11 patients. Patients’ satisfaction level was recorded on visual analogue scale (VAS)
and it ranges between 74% and 94% (with average
of 87%). Four different prosthodontists have visually
evaluated facial asymmetry of patients at 6 mo recall
and their average perception on VAS varies between
71% and 93% (with average of 84%).

Original sources: Patil PG. Surgical obturator duplicating original tissue-form restores esthetics and function in oral cancer.
World J Stomatol 2013; 2(4): 97-102 Available from: URL:
http://www.wjgnet.com/2218-6263/full/v2/i4/97.htm DOI: http://
dx.doi.org/10.5321/wjs.v2.i4.97

INTRODUCTION
Treatment of oral cancer necessitates surgical removal
of the affected maxillofacial hard and soft tissues[1]. Loss
of structural continuity affects esthetic appearance and
functional performance like mastication and swallowing[2].
Esthetic disfigurement significantly affects patients’ social
and psychological wellbeing[3]. In addition to local and
general health psychological, social and economic aspects
determine final treatment outcome of the prosthetic rehabilitation[2]. Patient may get disease free after resection of
the cancer tissues but can become a permanent handicap
if not rehabilitated in a proper manner. Plastic surgeons
face great challenges to reconstruct oral and maxillofacial
defects to maintain the functional integrity and esthetic
appearance especially in large sized defects and trismus. In

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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case of malignancies, radiotherapy is a vital parameter in
controlling neck metastasis. Though surgical reconstruction restores the defect, replacement of teeth and facial
tissue support can only be achieved by prosthodontic reconstruction. Obturators are given to maintain an artificial
barrier between nasopharynx and oropharynx so that oral
intake of food should not be regurgitated from the nose
and sufficient negative pressure develops in the oral cavity to facilitate deglutition[1]. Depending upon the time of
prosthesis given they are classified as immediate surgical
(immediate), delayed surgical (7-10 d), interim (4-6 wk)
and definitive (After 4-6 mo) obturators[1,4].
Immediate or delayed surgical obturator minimizes
scar contracture and disfigurement thereby making a positive effect on the patients’ psychology. Various designs
have been proposed for fabrication of the surgical obturator. The design ranges from acrylic resin record base
bearing no teeth[5]. With or without wrought-wire clasps[6],
to a clasped acrylic resin prosthesis that restores the dental arch form[7]. Dentate patients are relatively easier to
treat than edentulous patients as maximum retention and
stability can be achieved from remaining teeth. The most
practiced surgical obturator is a simple resin prosthetic
base without incorporation of teeth. Addition of teeth
in initial healing phase may cause constant source of irritation and hamper healing process according to many
authors. However only anterior teeth can be restored until surgical wound is healed in some clinical situations[1,8].
In case of radiotherapy, the tissues become more friable
and vulnerable hence the simplest form of prosthesis is
advocated in most of the clinical situations[3].
This article highlights a treatment concept which restores resected maxillofacial tissues with a surgical obturator that duplicates patient’s original tissue form[9,10]. The
technique is developed in our hospital and total 11 cancer
patients were treated in last 2 years. Patients were evaluated for patients’ satisfaction level and clinicians’ perception for bilateral facial symmetry on visual analogue scale
(VAS) at 6 mo recall visit.

arms. A processed prosthetic base is fabricated in heat
polymerizing acrylic resin by incorporating the clasps
(Figure 1C).
The processed prosthetic base is reseated on the maxillary cast and an over-impression of the whole cast (along
with the seated processed prosthetic base) is made with
polyvinyl-siloxane putty in perforated stock metal tray to
form putty impression index (PⅡ) (Figure 1D). Facial
surface on the defect side of the cast should be completely recorded in the over-impression till border areas.
The PⅡ and the cast are separated from each other.
The prosthetic base is reseated on the PⅡ (Figure 1E).
The separated cast is sectioned according to the anticipated line of resection. The planned defect section of
the cast is separated from the remaining normal portion
(Figure 1F). This remaining portion (of normal structures) of the cast is used to fabricate the prosthesis.
The PⅡ (along with the processed prosthetic base) is
reseated onto the remaining portion of the cast (Figure
1G).
Prosthetic teeth are created with sprinkle-on technique by incrementally adding tooth-colored autopolymerizing acrylic resin into the impression areas of teeth
in the PⅡ. The facial flange can also be created by adding
the pink colored autopolymerizing acrylic resin uniformly
2-3 mm in width (Figure 1H).
After setting the PⅡ along with the prosthesis is separated from the cast (Figure 1I) and then PⅡ is separated
from the prosthesis carefully. The excess resin is removed
and the flange and teeth areas are finished and polished
in a conventional manner (Figure 2)[11,12] Note that the
smooth borders and polished surfaces are critical parameters to avoid any tissue injury. Occlusal surfaces of the
posterior teeth can be trimmed off by approximately 2
mm to make them out of occlusion[1,8].
The prosthesis must be disinfected before using it in
the mouth with any suitable disinfectant like 2% glutaraldehyde solution.
Routine minor adjustments are carried out and the
prosthesis can be seated in position immediately after
surgery. A surgical pack can be placed in the defect area
before placement of the obturator if necessary.

Technique
Prior to surgery maxillofacial prosthodontist should
examine patient and discuss the plan of treatment with
surgeons about a proposed line of incision and amount
of resection (Figure 1A).
A pre-surgical impression of the maxillary arch is
made with irreversible hydrocolloid and poured to obtain
a working cast. An anticipated line of resection is drawn
with a marking pencil on the cast following discussion
with maxillofacial and plastic surgeons.
The area (of the legion) on the cast is modified to
obtain normal anatomical contours (Figure 1B). For
example, swollen areas of the lesion on the cast can be
scraped-out and defect (ulcer/breach) areas can be builtup with dental stone in order to create the normal anatomical tissue form on the cast.
Labial/lingual infrabulge retentive areas of the remaining healthy teeth are engaged with the retentive clasp

WCCR|www.wjgnet.com

CASE REPORT
We have treated 11 patients undergone maxillary partial
or subtotal resection with the immediate surgical obturator in last 2 years (Table 1). Out of 11 patients, 6 had
Armany’s ClassⅠdefect, 4 had class Ⅱ defect (Figure 3)
and 1 had Class Ⅳ defect[13]. All 11 patients were assessed
at the interval of 1, 2, 6 and 12 mo follow up visits for
evaluation of healing process and evaluated for patients’
own satisfaction level and clinicians’ perception level for
bilateral facial symmetry on VAS. Patients’ satisfaction level
was recorded on VAS (with 0 indicating no satisfaction and
100 indicating complete satisfaction) and it ranges between
74% and 94% (with average of 87%) (Table 1). Four different prosthodontists have visually evaluated facial asym-
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A

B
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G

H

I

Figure 1 Technique to fabricate surgical obturator duplicating original tissue-form. A: Working cast; B: Modification of cast; C: Prosthetic base; D: Putty impression index; E: Prosthetic base transferred onto putty index; F: Maxillary cast sectioned; G: Reseating of putty index onto sectioned cast; H: Creation of the prosthetic
teeth in tooth-colored and facial surface in pink-colored resin; I: Removal of cast from index.

A

B

Figure 2 Completed obturator. A: Palatal view; B: Obturator in relation with remaining normal structures on cast.

metry of patients at 6 mo recall visit and indicated their
visual perception for symmetry of the face on VAS (with
0 indicating completely asymmetric face and 100 indicating completely symmetric face). The average VAS scores
of 4 clinicians’ readings were calculated and presented in
Table 1. Clinician perception VAS scores vary between
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71% and 93% (with average of 84%).

DISCUSSION
Neglecting timely prosthodontic rehabilitation may lead to
inappropriate facial contour which is difficult to correct[14-16].
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Table 1 Details of the patients enrolled and visual analogue scale scores for patients’ satisfaction level and clinicians’ observation
for facial asymmetry at 6 mo recall visits
Sr.
No

Patient’s surgical
defect-type (Armany
Classification)

Age
(yr)

Sex
(M/F)

1

Class Ⅱ

47

F

2

Class Ⅰ

45

M

3

Class Ⅱ

50

F

4
5

Class Ⅳ
Class Ⅰ

63
50

M
F

6

Class Ⅰ

65

F

7

Class Ⅰ

65

F

8

Class Ⅱ

40

F

9

Class Ⅰ

36

M

10

Class Ⅰ

35

F

11

Class Ⅱ

48

M

Post-surgical
radiotherapy
(Y/N)

Diagnosis
Squamous cell carcinoma
of right maxilla
Adenocarcinoma of left
maxillary sinus
Squamous cell carcinoma
of maxillary sinus
Ameloblastoma of palate
Squamous cell carcinoma
of right maxilla
Squamous cell carcinoma
of left maxilla
Squamous cell carcinoma
of right maxilla
Squamous cell carcinoma
of hard palate
Squamous cell carcinoma
of Maxillary sinus
Squamous cell carcinoma
of right maxilla
Ameloblastoma of left
maxilla

Patient’s satisfaction Clinicians’ observation for facial
asymmetry (Average VAS scores of
level
4 clinicians at 6 mo)
(VAS at 6 mo)

Y

86%

84%

Y

78%

86%

Y

92%

80%

N
Y

93%
88%

88%
74%

Y

94%

93%

Y

83%

71%

Y

94%

93%

Y

81%

86%

Y

74%

73%

N

94%

92%

M: Male; F: Female; VAS: Visual analogue scale.

The significance of immediate surgical obturators has been
well documented. Immediate obturators resist tissue contracture of the soft tissues that are not supported by the underlying osseous structures. During healing phase, surgical
wound is protected from external irritants, contaminants,
food debris and trauma[17,18].

This gives patient positive psychological boost during
the initial vulnerable period of healing. According to
many authors, the posterior teeth should not be added to
surgical obturator as they may exert unnecessary stress
on the open wound and delay the healing process[3].
This technique describes replacement of dentition that
would be missing followed by grinding occlusal contacts
of posterior teeth (at least 2 mm) to position them out
of occlusion. The facial surfaces must be kept intact to
serve the purpose of facial soft tissue support as well as
esthetics without disturbing the healing process. Anterior
teeth should not be altered unless the incisal contacts
hinder the healing tissues. The purpose of adding missing teeth (anteriors or posteriors) may prevent significant
psychological trauma to the patient and helps to prevent
scar contracture and subsequent disfigurement. The developed facial flange also helps to support the facial soft
tissues which can maintain the patient’s original facial esthetic appearance.

Advantages of adding flange and teeth
The borders of the defect are more prone to collapse
due to lack of underlying support. Addition of teeth
and labial/buccal flanges provide maximum support to
the borders. Facial contours of the immediate obturator described in this article support overlying skin and
skin grafts with optimum pressure providing their close
adaptation to the cavity walls without getting contracted.
After the operation, patients are able to swallow food
more readily and to resume a normal diet at an earlier
stage which leads to shorter recovery period[4]. Addition
of teeth to the obturator allows mastication of semisolid
food in initial phase and solid food several days later[4,14].
Speech is minimally altered and in many instances remains nearly unchanged[19,20]. Also the awareness of the
surgical defect by the tongue is prevented and the patient
remains unaware of the size of the defect giving the patient a positive psychological boost. By maintaining facial
contour and aesthetics, patients are psychologically better
equipped to face rehabilitation[21].

Catch at early healing stage
Contracture of the wound and scar formation leave very
serious facial deformities after cancer surgeries[22]. Even
slight depression in either side will also cause major
deformity due to face value and patient’s vulnerability
towards esthetic appearance. If the radiotherapy follows
the surgery the tissues become even more friable and are
difficult to manage due to loss of natural laxity. Maximum wound contracture happens in initial stages within
4-6 wk. This is the period in which the losses of intraoral
structures also cause difficulty in mastication and deglutition. Thus in initial stages of healing, patients may

Purpose of replacing teeth immediately
Immediate restoration of the resected tissues by means
the obturator that restores every missing portion of the
tissues helps patients undergo unnoticed to the surgery.
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surfaces thus it saves time and cost.

A

Housing for placement of surgical pack
The space automatically formed between intaglio surfaces
of facial flange and palatal plate can easily be utilized
for placement of the surgical pack immediately after the
surgery. Thus the obturator can provide supporting and
stabilizing medium for the surgical pack.
Future dental implant planning
The same surgical obturator can be an effective tool for
implant retained definitive fixed or removable prosthesis.
Most of the acquired defects are surgically covered with
thin mucosa which is not able to support denture bases.
In such situations dental implants are indicated, leaving
the vulnerable and/or non keratinized mucosa unloaded[26]. The use of dental implants is an alternative option
to achieve better function and self confidence due to
improved retention and stability[27]. Edentulous patients
undergoing partial maxillectomy must be treated with
implant supported ball and socket attachments to achieve
retention to the surgical obturator. Same obturator can be
used to prepare the diagnostic as well as surgical template
for dental implant placement.

B

C

D

Limitations
As the teeth and facial flanges of the obturator are created in auto polymerizing acrylic resin, the free residual
monomer may irritate the supporting tissues and hamper
the healing process. The light polymerizing acrylic resin
can be used alternatively to solve this problem provided the combinations of the light polymerizing acrylic
resins and the methylmethacrylate based denture base
resins were selected carefully to ensure sufficient bond
strength[11,23,24,28].
Future scope
Future prospective clinical trials with large sample size
should be promoted to treat cancer patients with better
esthetics and function.

Figure 3 Post-treatment view immediate and after 6 mo. A: Immediate postsurgical view; B: Obturator in place; C: Immediate post treatment extraoral
view; D: Six month post treatment extraoral view.
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Abstract
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Core tip: We report an unusual case of giant hypopharyngeal polyp in a patient with anemia by chronic oozing. Giant esophageal and hypopharyngeal polyps are
benign tumors rarely encountered in clinical practice;
in fact, there are approximately 250 cases reported in
the literature. The interesting fact is the patient regurgitated the polyp during the extraction of the echoendoscope (photo), fortunately without experiencing
respiratory distress. It is rare to diagnose these polyps
and it is even rarer to perform emergency surgery due
to the presence of a large, regurgitated polyp that occupies most of the oral cavity.

Giant esophageal and hypopharyngeal polyps are benign tumors rarely encountered in clinical practice. In
most cases, they are completely asymptomatic; however, despite the rarity of these tumors, interest in giant
esophageal polyps derives from their degree of growth
(characterized by slow growth into the esophageal lumen) and their mobility. In fact, if regurgitation occurs,
they can ascend into the oral cavity and be aspirated
into the airways, with potentially lethal consequences.
The removal of these giant polyps is recommended. An
adequate preoperative evaluation to identify the correct
origin of the stalk is mandatory for a successful endoscopic or surgical treatment. A 60-year-old man was
admitted to our hospital for anemia. The patient underwent gastroscopy, contrast computed tomography
and endoscopic ultrasound. At the conclusion of the
procedure, during the extraction of the echoendoscope,
the patient began retching and regurgitated the polyp,
without experiencing respiratory distress. The patient
underwent a left cervicotomy and polyp dissection via a
pharyngotomy.

INTRODUCTION
Giant esophageal and hypopharyngeal polyps are benign
tumors rarely encountered in clinical practice; they represent approximately 0.03% of all esophageal/hypopharyngeal neoplasms[1]. The majority originate from the upper
third of the esophagus, rarely from the hypopharynx, and
extremely rarely from the oropharynx. They may vary
greatly in size; however, they can extend along the entire
length of the esophagus until reaching the gastric cavity.
In most cases, they are completely asymptomatic; however, they rarely can cause anemia by chronic oozing. In
addition, they can cause asphyxiation by regurgitation of
the polyp into the oral cavity. The world literature contains about 110 cases of giant oropharyngeal or esopha-
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geal polyps (> 5 cm); they are most often successfully
treated by peroral, cervicotomic, or thoracotomy surgery;
they also can be managed by endoscopy[2].

CASE REPORT
A 60-year-old man, with a negative medical history, was
admitted to another hospital eight months ago for anemia and underwent colonoscopy (findings: negative),
gastroscopy (findings: esophageal neoformation of the
lower third of the esophagus), and computed tomography (CT) (findings: submucosal esophageal neoformation
capturing contrast medium, extending from the cervical
to the cardiac esophagus). After transfusion therapy, the
patient refused any surgical treatment. He enjoyed good
health until another episode of anemia occurred (hemoglobin 8.6 g/dL) and he presented at our facility. The
patient underwent a gastroscopy (findings: esophageal
stenosis for submucosal neoformation arising from the
cervical esophagus, occupying approximately 50% of the
esophageal lumen, with mucosal integrity, and protrusion of a neoformation with erosion of its apex into the
gastric cavity). He also underwent a contrast CT (findings:
bulky neoformation jutting into the esophageal lumen
extending from the cervical to the distal esophagus with
a maximum diameter of 35 mm × 46 mm, associated
with increased esophageal diameter) (Figure 1). The patient then underwent an endoscopic ultrasound (EUS)
(findings: thickening of the esophageal wall due to a
solid, hypoechoic, neoformation, with hyperechoic areas
and a vascular network, originating from the submucosa
of the cervical esophagus, which affected the esophagus
from cardiac portion to the upper esophageal sphincter)
(Figure 2). At the conclusion of the procedure, during
the extraction of the echoendoscope, the patient began
retching and regurgitated the polyp, without experiencing respiratory distress (Figure 3). The patient was taken
to the operating room and, under general anesthesia,
a gastroscopy was repeated. It revealed that the origin
of the polyp was not at the upper esophageal sphincter
(UES), as previously diagnosed by CT, EUS, and the first
gastroscopy; rather, it originated in the hypopharynx
below the left arytenoid cartilage, with a stalk of about 3
cm in length. The patient underwent a left cervicotomy
and polyp dissection via a pharyngotomy. The removal
of the polyp was performed with a stapler (Endogia 45,
Ethicon®). At the conclusion of the procedure, a dual
lumen nasogastric tube was placed. On the seventh postoperative day the patient underwent a radiological evaluation with water-soluble contrast medium, which imaged
good transit in the absence of extraluminal spillage. The
patient began a semi-liquid diet and was discharged on
the 10th postoperative day. A gastroscopic evaluation 45
d postoperatively was normal.

Figure 1 Computed tomography (mediastinal window setting) shows
bulky neoformation jutting into the esophageal lumen.

Figure 2 Endoscopic ultrasound shows a solid, hypoechoic, neoformation, with hyperechoic areas and a vascular network.

Figure 3 Giant, regurgitated hypopharyngeal polyp.

represent less than 1% of esophageal/hypopharyngeal
neoplasms, e.g., Moersch and Harrington[3] discovered 44
(0.59%) benign esophageal tumors in 7459 consecutive
autopsies at the Mayo Clinic. Most of these tumors are
intramural, represented by leiomyomas, neurofibromas,
and hemangiomas; the intraluminal lesions are represented by fibrolipomas, fibromixomas, hamartomas, fibromas, and lipomas[4]. These tumors are globally ranked by
the World Health Organization as fibrovascular polyps.
Histologically, giant esophageal polyps are covered by

DISCUSSION
Benign esophageal/hypopharyngeal tumors are rare and
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squamous epithelium with a fibrovascular axis, consisting of adipose and connective tissue to varying degrees,
and a well-developed vascular network. Despite the rarity
of these tumors, interest in giant esophageal polyps derives from their degree of growth (characterized by slow
growth into the esophageal lumen) and their mobility. In
fact, if regurgitation occurs, they can ascend into the oral
cavity and be aspirated into the airways, with potentially
lethal consequences. They are more frequent in males
(male:female ratio = 3:1)[4], and are usually diagnosed in
the sixth or seventh decade of life; however, fibrovascular
polyps have been reported in childhood[5]. About 85% are
located in the upper third of the esophagus, close to the
UES, and originate as small mucosal tumors, extending
into the esophageal lumen due to the constant downward
thrust by food ingestion and peristalsis. In the present
case, the polyp was attached in an unusual site, at the level
of the left anterolateral hypopharyngeal wall immediately
below the ipsilateral arytenoid cartilage, with dimensions
of 18 cm × 5.4 cm × 4 cm. Fibrovascular polyps usually
occur as solitary lesions; however, some authors have
reported synchronous polyps[6]. Due to progressive tumor growth, most patients report progressive dysphagia,
initially with solid food and then with liquids. The second
most frequent symptom is the regurgitation of the polyp
into the hypopharynx or oral cavity with the risk of aspiration into the airways, resulting in asphyxia[7-10]. In a small
percentage of patients, aspiration of the polyp may be
the presenting symptom. Other symptoms include pharyngeal globus, weight loss, odynophagia, pharyngodynia,
vomiting, abdominal pain, gastroesophageal reflux, hiccups, melena, and anemia[4,11]. The latter two symptoms
are a result of ulceration of the apical part of the polyps
due to gastric acidity or reflux of gastric contents into
the esophagus. Malignant degeneration of these polyps is
rare.
Fibrovascular polyps can be detected by either a
barium esophagogram or gastroscopy. The former may
reveal a dilated esophagus, with a gross intraluminal defect usually arising in proximity to the UES. However
the examination may be entirely negative especially if the
polyp remains in contact with the esophageal wall. The
diagnosis, however, by gastroscopy, sometimes may be
difficult or impossible because the fibrovascular polyp
can completely or partially occupy the esophageal lumen, move against the esophageal wall and thus present
a similar appearance to the mucosa. Diagnostic suspicion
can be confirmed with a rear view, because if the terminal part of the polyp protrudes into the gastric cavity, it
may image as a “clapper of a bell”; thus illustrating the
circumferential space between the two walls. EUS may be
useful for diagnosis because it clearly highlights the fibrovascular axis of the polyp, the echogenic aspect of adipose tissue, and the presence of anechoic areas due to its
vascular network. Finally, this imaging procedure can help
in a diagnosis via a needle aspiration. CT and magnetic
resonance (MR) can be useful in confirming diagnostic
suspicion and in deciding the proper surgical approach.
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In particular, MR with axial coronal and sagittal scans,
allows a precise identification of the stalk, an essential
requirement for proper treatment. Despite a careful diagnostic process, fibrovascular polyps can be confused with
intramural lesions; thus, identification of the stalk can be
difficult and incorrect. In a review by Caceres et al[2], 22%
of barium esophagograms and 33% of gastroscopies
yielded false negative results. Due to the potentially disastrous complications, removal of benign esophageal and
hypopharyngeal polyps is strongly recommended. This
can be achieved using a transoral, transcervical, transthoracic, or endoscopic approach, depending on the location
and size of the polyp.
Two field approaches (abdominal and cervical) have
also been described in patients with unusually large polyps[12]. It is clear that the correct diagnosis is essential to
avoid unnecessary intervention and especially to choose
the type of the intervention: surgical or endoscopic. For
example, Oh et al[13] reported some difficulty in removing a cervical esophageal fibrovascular polyp through a
right thoracotomy. Most polyps are surgically removed,
especially those with a large, vascularized stalk; however,
it has been performed endoscopically by dissection of
the peduncle by ligature, electrocoagulation, or laser[14,15].
Generally, the removal of the polyp is curative and recurrence after resection is rare; however, some authors have
reported a recurrence[16,17].
In conclusion, giant esophageal polyps are extremely
rare, benign tumors, whose removal is recommended
because of the possibility of fatal consequences, bleeding
and malignant transformation (rare). An adequate preoperative evaluation to identify the correct origin of the
stalk is mandatory for a successful endoscopic or surgical
treatment. In addition to the removal of the giant polyp,
all mucosal redundancy must be evaluated and possibly
removed to avoid recurrences, which are rare but possible.
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Core tip: Dysphagia lusoria is a term used to describe
dysphagia as a consequence of vascular compression
of the oesophagus. Our case describes a rare anatomical variant of a right-sided aortic arch with aberrant
left subclavian artery with late onset dysphagia. Manometric studies were abnormal with solid bolus, likely
contributing to the worsening of the patient’s symptoms over time. The patient is managing to maintain
weight and nutrition through dietary modification and
no operative intervention is currently planned.
Original sources: Bennett AL, Cock C, Heddle R, Morcom RK.
Dysphagia lusoria: A late onset presentation. World J Gastroenterol 2013; 19(15): 2433-2436 Available from: URL: http://www.
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Abstract
INTRODUCTION

Dysphagia lusoria is a term used to describe dysphagia
secondary to vascular compression of the oesophagus. The various embryologic anomalies of the arterial
brachial arch system often remain unrecognised and
asymptomatic, but in 30%-40% of cases can result in
tracheo-oesophageal symptoms, which in the majority
of cases manifest as dysphagia. Diagnosis of dysphagia
lusoria is via barium swallow and chest Computed tomography scan. Manometric abnormalities are variable,
but age-related manometric changes may contribute
to clinically relevant dysphagia lusoria in patients who
present later in life. Our report describes a case of lateonset dysphagia secondary to a right aortic arch with
an aberrant left subclavian artery, which represents a
rare variant of dysphagia lusoria. The patient had proven additional oesophageal dysmotility with solid bolus
only and a clinical response to dietary modification.

WCCR|www.wjgnet.com

Dysphagia lusoria is a term used to describe dysphagia as
a consequence of vascular compression of the oesophagus. Bayford coined the term itself meaning “freak or jest
of nature” in 1761 in describing a case of longstanding
dysphagia leading to emaciation and eventual death of a
62-year old female patient. On autopsy the patient was
found to have an aberrant right subclavian artery (ARSA)
running anterior to and causing compression of her oesophagus[1]. The majority of cases of dysphagia lusoria
are due to ARSA causing posterior oesophageal compression; yet only 20%-40% of aberrant arteries are thought
to cause tracheo-oesophageal symptoms including dysphagia[2,3]. In patients who present at an advanced age,
decreased vascular compliance is thought to be the most
predominant factor; however the additional contribution
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Figure 1 Manometry study demonstrating a high pressure band in the
lower oesophagus (at the 360 mm mark/36 cm) consistent with arterial
pulsations. This pressure band does not manometrically cause obstruction
with a clear relaxation across the region of interest during the swallow.

Figure 2 Barium oesophogram demonstrating the extrinsic impression
on the oesophagus secondary to the aberrant left subclavian artery superiorly and right aortic arch distally.

of age-related oesophageal dysmotility to their symptoms
needs to be considered. Our report describes a case of
late-onset dysphagia secondary to a right aortic arch with
an aberrant left subclavian artery, which represents a rare
variant of dysphagia lusoria.

CASE REPORT
A 68-year-old male presented to the Gastroenterology
Outpatient Department with a five-year history of dysphagia. The initial presenting symptom was that of intermittent dysphagia to solids, which had recently worsened
and become more progressive in nature. The patient also
reported a sensation of food sticking in the left side of
his chest. There was no weight loss reported. Past medical history was noteworthy for well-controlled gastroesophageal reflux and cardiovascular disease including
both ischaemic heart disease and peripheral vascular disease. Physical examination was unremarkable.
Initial investigations some 5 years ago included routine laboratory blood tests and chest X-ray, which were
within normal limits. A barium swallow and modified
barium swallow (MBS) were obtained suggestive of
oesophageal dysmotility, which was treated with several
empirical oesophageal dilatations over the subsequent
years with transient improvement. Throughout the MBS
assessment the patient repeatedly cleared his throat and
complained of perceived left-sided food residue in the
absence of the actual presence of pharyngeal or oesophageal residue. Oesophageal manometry was normal for
liquid swallows by Chicago criteria. Solid bolus swallows
demonstrated shortened distal latency and a rapid contractile front velocity. The lower oesophageal sphincter
relaxed appropriately with all swallows during manometry (Figure 1). A non-contrast computed tomography
(CT) scan of the abdomen and chest was not reported
as showing any abnormal pathology. A therapeutic trial
of a proton pump inhibitor and domperidone was commenced, but failed to improve his symptoms.
Due to the progression of his symptoms, a repeat
video-fluoroscopic barium swallow was performed. This

WCCR|www.wjgnet.com

Figure 3 Computed tomography chest demonstrating the right aortic arch
and dilatation at the origin of the aberrant left subclavian artery (Komerrell’s
diverticulum).

demonstrated passage of barium freely through the pharynx and upper oesophagus (Figure 2). An extrinsic impression running obliquely across the upper oesophagus
just below the level of the aortic arch and a right-sided
aortic arch was noted. A contrast CT scan of the chest
demonstrated an aberrant subclavian artery running posteriorly to the oesophagus, as well as a Kommerell’s diverticulum at the origin of the attenuated vessel (Figure 3).
Given the patient’s co-morbidities, age and considering
the ability to maintain weight and nutrition, it was decided
that the patient would not be a suitable candidate for vascular revision of his aberrant vessel and he was managed
conservatively. Lifestyle and diet issues were addressed in
conjunction with modification of atherosclerotic risk factors.. It was thought that the progressive symptoms were
likely due to a combination of the oesophageal dysmotility
demonstrated with solids and artherosclerotic progression
with vascular non-compliance.

DISCUSSION
ARSA is a common variant of embryonic aortic arch
involution within the general population[3]. This occurs
as a consequence of a persistent 7th intersegmental artery
with involution of the 4th vascular arch with the right
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dorsal aorta[4,5]. In the majority of cases the aberrant artery has a course posterior to the oesophagus, but in a
small percentage may run anterior to the oesophagus, as
in the original description of the syndrome by Bayford[1].
At times a broad base, known as Kommerell’s diverticulum, accompanies ARSA[3]. In rare cases Kommerell’s
diverticulum may become aneurysmal with subsequent
oesophageal compression and dysphagia[6,7].
The prevalence in the general population of an aberrant subclavian artery is estimated at 0.4% to 0.7% in the
majority of the published literature. A study by Haesemeyer et al[8] found 29 cases in 7174 chest CT scans performed in trauma patients. Abhaichand et al[9] found 14 in
3730 patients undergoing transradial coronary angiography. Fockens et al[10] found 6 cases out of 1629 examined
via endoscopic ultrasound. Kelly[11] found a single case in
223 patients undergoing upper gastrointestinal endoscopy
for dysphagia. Molz et al[12] described a prevalence of 0.7%
during autopsies. Aberrant subclavian arteries are present
on routine endoscopy as a pulsatile posterior indentation
in the upper oesophagus. However, endoscopic diagnosis
is rare.
The majority of lesions are a right subclavian artery
originating from the left-sided aortic arch. A similar
abnormality can occur as a consequence of a left-sided
aberrant subclavian artery with a right-sided aortic arch,
although this arterial abnormality is much rarer[13,14]. This
anomaly develops when the right dorsal artery remains
patent and either the left 4th arch or left dorsal aorta
regress abnormally. A complete vascular ring is formed
when the anomaly is associated with a left sided ductus
arteriousus passing from the left subclavian artery to the
proximal left pulmonary artery. 30%-40% of patients
with vascular anomalies have dysphagia as a consequence,
with the majority presenting with solid bolus dysphagia[3].
Patients may at times report the dysphagia to be one-sided, such as in our case. However, these anomalies largely
remain asymptomatic and are often an incidental finding
on imaging.
Dynamic barium swallow studies, including assessment of solid bolus swallow, serve as diagnostic
screening for dysphagia lusoria. CT chest or magnetic
resonance imaging with vascular reconstruction are used
to define the vascular lesion and plan surgical interventions. Manometry may show variable abnormalities and
is not helpful in diagnosis. Manometric studies on six
patients with dysphagia lusoria by Janssen et al[2]. showed
abnormalities in five out of six patients with two studies
showing diminished amplitude contractions, two showing a high pressure zone (increase in intrabolus pressure)
above the aberrant artery and one a hypocontractile zone
proximal to the aberrant artery. When dysphagia occurs
with ageing it seems probable that non-specific agerelated manometric abnormalities (such as an increased
prevalence of peristaltic failure)[2,15,16] may be contributory
to dysphagia in these patients.
Several explanations exist for patients who present
with late onset of symptoms. Motility abnormalities and
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oesophageal stiffening, which occur as a consequence
of ageing represent one possibility[2]. Several additional
mechanisms have been proposed, including atherosclerosis induced vascular changes leading to stiffening of the
obstructing artery, aortic elongation with increased traction on the obstructing artery or aneurysmal dilatation in
the presence of Kommerell’s diverticulum[2].
The management of patients with dysphagia lusoria is
dependent on the degree of symptoms and impact on the
ability of the patients to maintain their weight and nutrition. It would appear approximately half of patients can
be managed through dietary modification and through
eating slower and chewing well. Severe symptoms, not
amenable to interventional dietary and swallowing strategies may warrant surgical treatment.
Gross[17] first reported surgical management of this
condition, describing the division and ligation of an aberrant right subclavian artery in a 4-mo old infant via left
thoracotomy. Lichter[18] described surgery on an adult
patient. The most common approach to repair of a right
sided aortic arch and aberrant left subclavian artery is a
left postero-lateral thoracotomy followed by division of
the liagamentum with dissection. This allows the mediastinal structures to be freed in order to assume a less constricting position[19]. The decision to ligate or re-implant
the aberrant vessel to avoid steal syndrome remains an
intra-operative one.
Our case describes a rare anatomical variant of a rightsided aortic arch with aberrant left subclavian artery with
late onset dysphagia. Manometric studies were abnormal
with solid bolus, likely contributing to the worsening of
the patient’s symptoms over time. The patient is managing
to maintain weight and nutrition through dietary modification and no operative intervention is currently planned.
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Core tip: A case of soft tissue aneurysmal bone cyst
(STABC) of the mandible is presented in a male teenag‑
er. STABC is a rare entity with histological and radiologi‑
cal features that are identical to those of aneurysmal
bone cyst, except for that STABC is of extra osseous
location. The differential diagnosis of STABC in this lo‑
cation, includes giant cell tumor of soft tissue and extra
skeletal osteosarcoma making it quite a challenge in
the process of diagnosis.
Original sources: Jahanbani J, Sadri D, Hassani A, Kavandi
F. Soft tissue aneurysmal bone cyst of the mandible: Report of
a case. World J Stomatol 2013; 2(4): 103-107 Available from:
URL: http://www.wjgnet.com/2218-6263/full/v2/i4/103.htm
DOI: http://dx.doi.org/10.5321/wjs.v2.i4.103

Abstract
We report the case of a 17‑year‑old boy with a soft
tissue aneurysmal bone cyst (STABC) located in the
posterior aspect of the right mandible. Conventional
radiography revealed no positive findings. On the com‑
puted tomography scan, the lesion appeared to have a
non-uniform intralesional density. Magnetic resonance
imaging revealed an abnormal soft tissue masses with
cystic component in the superficial part of right man‑
dibular body and angle with intact cortex. Following
histopathological examination, fibro-histiocytic prolifera‑
tion, blood-filled spaces and multinucleated giant cells
were seen and the lesion was diagnosed as a STABC.
The mass together with underlying bone and perios‑
teum on its periphery was surgically resected under
general anesthesia. Thirty-six months after surgery the
patient was assessed at outpatient clinic and found no
sign of recurrence This may be only the first reported
case of the mandible in the English literature of this ex‑
tremely rare benign tumor occurring in soft tissue.

WCCR|www.wjgnet.com

INTRODUCTION
Aneurysmal bone cyst (ABC) is a benign cystic lesion
of bone, composed of blood filled spaces separated
by connective tissue septa containing fibroblasts,
osteoclast-type giant cells and reactive woven bone[1].
Previously, ABC was believed to occur exclusively in
bone[1,2], but in recent years a few cases of soft tissue
ABC (STABC) have been reported[3,4]. The first cases
of soft tissue ABC were reported by Salm et al[5]. These
cases were categorized as “vascular cystic tumors of
soft tissues’’. Recent literature review of well-documented cases shows that STABC is a recognized lesion
and extremely rare[6]. To the best of our knowledge the
reported cases of STABC have been located in thigh,
cervical spine, shoulder and upper extremities[7,8] and
STABCs in the jaws have not been reported in the
English language literature.
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Figure 1 Clinical view. Facial asymmetry was apparent with, a firm, non fluctuant and non tender mass covered by
normal skin on the right mandibular angle.

A

B

C

D

Figure 2 Computed tomography, magnetic resonance imaging and angiography. A: Coronal-axial computed tomography scan showed a lesion appeared to
have a non-uniform intra lesional; B: Magnetic resonance imaging (MRI), T1 post contrast view demonstrated a well defined lesion with high signal intensity in the
superficial part of right mandibular body and angle; C: MRI, T2 post contrast view demonstrated a well defined lesion with high signal intensity in the superficial part of
right mandibular body and angle; D: Angiography of right carotid artery showed a lesion with only mild to moderate vascularity and ruled out arteriovenous malformation and hemangioma.

the antibiotic use for one month but the size of the lesion
did not change and began to increase. The patient was
referred to Oral and Maxillofacial Surgery, Department
of Buali Hospital in Tehran. On physical extra oral examination, facial asymmetry was apparent with, a firm, non
fluctuant and non tender mass covered by normal skin
on the right mandibular angle (Figure 1). On intra oral
examination a firm swelling was found on the right mandibular angle without any fistula or suppuration. There
were no positive findings in panoramic radiography. On
magnetic resonance imaging (MRI), an abnormal soft tissue mass with cystic component in the superficial part of
right mandibular body and angle with intact cortex (Figure
2A-C). In fine-needle aspiration, blood was detected and
angiography was requested to rule out vascular lesions.

To increase our understanding of ABC arising in
soft tissue, we report here a very rare case of soft tissue
aneurysmal bone cyst of mandible. This case report was
conducted in accordance with the principles of the Declaration of Helsinki.

CASE REPORT
In August 2009, a 17-year-old man was referred to a dentist complaining of a small swelling in his lower right angle
of mandible beginning 4 mo ago. The patient was otherwise healthy, with no significant past medical history. He
also did not have any previous history of trauma to head
and neck region. The dentist suspected an inflammatory
lesion and prescribed antibiotics. The patient continued

WCCR|www.wjgnet.com
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Figure 4 Pathological findings. A: Blood-filled space, fibro histiocytic stroma
and multinucleated giant cells (HE × 100); B: Blood-filled space and multinucleated giant cells (HE × 400).

Figure 3 Clinical features at the surgery time. A: The mass was seen without involving adjacent bones; B: Periosteal reaction was seen in underlying
bone; C: Gross view of excised lesion showed a solid lesion with eggshell-like
rim of bone on its periphery and hemorrhagic cystic space.

The angiography report showed a lesion with only mild
to moderate vascularity and ruled out arteriovenous malformation and hemangioma (Figure 2D). An incisional biopsy through an intraoral approach was performed under
general anesthesia. The specimen consisted of 5 pieces of
brownish-creamy fragmented tissues with rubbery consistency and solid on cut surface totally mesurring 3.0 cm ×
2.0 cm × 0.4 cm, sent for histopathological examination.
The microscopic evaluation showed spindle cell proliferation, many multi-nucleated giant cells, osteoid formation
and pools of blood without any epithelium linings. Three
weeks after the incisional biopsy, the patient was hospitalized and decortication of the lesion was surgically carried
out under general anesthesia (Figure 3A and B). During
the operation, frozen sections were requested and revealed
no malignancy. Grossly, the mass was totally measured

WCCR|www.wjgnet.com

Figure 5 Coronal-axial computed tomography scan showed the patient is
free of any lesion, 12 mo after surgery.

6.5 cm × 4.2 cm × 1.2 cm and showed a soft tissue lesion
with hemorrhagic cystic spaces (Figure 3C).
Histopathological examination of the main lesion and
the underlying bone and periosteum revealed fibro-histiocytic proliferation, blood-filled spaces and multinucleated giant
cells (Figure 4). On reviewing all histopathological sections
and paraclinical tests, the definitive diagnosis of STABC
was confirmed. After 36 mo of follow up examination, the
patient is well and free of any lesion (Figure 5).

DISCUSSION
STABC is a rare entity with histological and radiological
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etiological factors[1,2]. However recent cytogenetic studies
have provided evidence that STABC may be neoplastic
in origin[13,14].
Follow-up showed that the patient has been free of
any lesion 36 mo after the surgery, a good point to indicate that this lesion can be treated by simple excision and
this treatment modality was in agreement with the report
of Nielsen et al[3].
In conclusion, based on our experience STABC is
an extremely rare type of benign soft tissue tumor especially in the head and neck area. Morphologically, it may
be confused with a variety of soft tissue tumors. STABC
infrequently recurs and complete excision is an appropriate treatment.

features that are identical to those of ABC, except for
that STABC is of extra osseous location[4,5,7,8].
To the best of our knowledge the reported cases of
STABC have been located in thigh, cervical spine, shoulder and upper extremities[3,8] and STABCs in the jaws have
not been reported in the English language literature.
Our reported patient was male and a teenager, the
age of the patient is in agreement with Nielsen et al[3]
reporting five cases of soft tissue aneurysmal bone cyst
in three females and two males who ranged from 8 to
37 years (median 28 years). Their reported cases arose
in the soft tissues of upper extremities, tight and groin
region as a rapidly growing mass. Clinical evaluation of
our patient revealed rapidly growing non fluctuant and
non tender mass on the right angle of mandible. Rapidly
growing feature of ABC is a result of pathogenesis of
this lesion and abnormal hemodynamics that leads to enlarging and hemorrhagic extravasation[3,6]. The maximal
diameter of the lesion was 6 cm and macroscopically,
the soft tissue mass was consisted of blood-filled cavities
separated by septa of various thickness which is similar
to the findings in other reported STABC[3,6,7].
Radiographically, the lesion had no positive findings
in panoramic radiography. On the computed tomography
scan, the lesion appeared to have a non-uniform intra lesional density.
MRI revealed an abnormal soft tissue mass with cystic component in the superficial part of right mandibular
body and angle with intact cortex which is similar to the
findings in other soft tissue ABC reports[7,8].
The changes seen in MRI appearance of aneurysmal
cyst of soft tissue depends on its stage ranging from a
primarily solid tumor to a predominantly multicystic lesion [9].
Histologically our reported case revealed fibro-histiocytic proliferation, blood-filled spaces and multinucleated
giant cells, which is similar to other reports[3,4,6].
The differential diagnosis of STABC in this location,
includes giant cell tumor of soft tissue and extra skeletal
osteosarcoma[10].
Soft tissue giant cell tumor can be confused with
STABC because of the presence of osteoclast- type giant
cells in both lesions, but cystic change is the prominent
view of STABC in histopathological evaluation[11,12].
Follow up information of our reported patient after
36 mo revealed no tumor recurrence, a similar finding
compared to other reported cases[3,8]. On the contrary,
local recurrence in soft tissue giant cell tumors are very
common[12] and it may be considered as another factor
differentiating STABC from soft tissue giant cell tumor.
Extraskeletal telangiectatic osteosarcomas, which
are very rare, have gross features similar to those of
STABC [10]. However, histologic examination of the
STABC shows cells without cytologic atypia that are seen
in extra skeletal telangectatic osteosarcoma[3,10].
The etiology of STABC is unclear. Several investigators have proposed trauma and vascular malformation as
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metastasis, particularly when the histology differs from
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Core tip: A tumor in the femur was identified genetically as a lung cancer metastasis. This case suggests that
a matching epidermal growth factor receptor (EGFR)
mutation in a distant lesion can validate a diagnosis of
lung cancer metastasis, even if it differs histologically
from the primary lesion. To the best of our knowledge,
this is the first report showing the use of EGFR genetic
analysis to identify a distant lesion as a lung cancer metastasis. In the era of molecularly-targeted treatments
for non-small cell lung cancer, combined pathological
diagnosis and genetic analysis could lead to more precise diagnoses and better understanding of histogenesis and more appropriate therapeutic selections.
Original sources: Kanaji N, Bandoh S, Hayashi T, Haba R,
Watanabe N, Ishii T, Kunitomo A, Takahama T, Tadokoro A,
Imataki O, Dobashi H, Matsunaga T. EGFR mutation identifies
distant squamous cell carcinoma as metastasis from lung adenocarcinoma. World J Respirol 2013; 3(2): 38-43 Available from:
URL: http://www.wjgnet.com/2218-6255/full/v3/i2/38.htm DOI:
http://dx.doi.org/10.5320/wjr.v3.i2.38

Abstract
Lung cancer metastasis is typically determined by histologic similarity between distant and primary lesions.
Herein, we present a 70-year-old Japanese woman
with an adenocarcinoma in her lung and a squamous
cell carcinoma in her femur; both tumors had an identical epidermal growth factor receptor mutation, G719S.
This indicated that both tumors had a common origin,
despite their histologic dissimilarity. The tumor in the
femur was thus identified genetically as a lung cancer
metastasis. This case suggests that genetic analysis
can determine whether a distant lesion is a lung cancer
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INTRODUCTION
Non-small cell lung cancer (NSCLC) can be classified
into several histologic subtypes, including adenocarcinoma and squamous cell carcinoma. Rarely, two histologic
subtypes exist within one tumor, such as adenosquamous
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Figure 1 Images of the patient on admission. A: An X-ray of the left femur showed an osteolytic change (arrow); B: Chest X-ray showed a tumor shadow; C: Chest
computed tomography showed a 4-cm tumor, which was considered to be the primary lesion.

carcinoma. Metastasis of NSCLC is typically clinically diagnosed based on symptoms, a physical examination, and
imaging, such as X-rays and computed tomography (CT).
For tissue samples obtained from distant lesions, the diagnosis of metastasis is typically determined by histologic
similarity between the distant lesion and the primary lung
lesion. Mutations of the epidermal growth factor receptor (EGFR) vary among histologic NSCLC subgroups,
and among Asian patients, the incidence is approximately
40%-60% in adenocarcinoma and 3% in squamous cell
carcinoma[1-6]. To the best of our knowledge, this is the
first report showing the use of an EGFR genetic analysis
to identify a distant lesion as a lung cancer metastasis.

on these findings, the tumor in the femur was diagnosed
as a poorly differentiated squamous cell carcinoma; we
observed no pathological findings that suggested adenocarcinoma.
Because squamous cell lung cancer in never-smokers
is relatively rare, a transbronchial tumor biopsy was also
performed. The pathologic findings showed poorly differentiated adenocarcinoma including glandular formation (Figure 3A). These cancer cells were positive for
D-periodic acid-Schiff, suggesting mucin production
(Figure 3B), and negative for CK5/6 and p63 (Figure 3C
and D). No findings suggestive of squamous cell carcinoma were observed in the lung biopsy sample. Therefore, the pathologic diagnosis of the lung tumor was
completely different from that of the femur. No primary
lesions other than the lesion found in the lung were detected in any other part of her body.
We analyzed the EGFR mutation status in tumor
samples from the lung and the femur as described previously[4]. Briefly, RNA was extracted from cell samples,
and cDNA was synthesized. Reverse transcriptase-polymerase chain reaction (PCR) for EGFR was performed,
and the PCR products were sequenced. The G719S mutation in exon 18 was detected in both samples (Figure 4).
This mutation was not detected in circulating white blood
cells (data not shown). Based on this genetic analysis, we
determined that the lung and femur tumors had the same
origin. She was thus diagnosed as having lung cancer with
metastasis to the femur (cT2aN2M1b, stage Ⅳ). Chemotherapy with carboplatin (area under the curve 5, day 1)
and docetaxel (60 mg/m2, day 1) was administered, and
the fractured left femur was irradiated (total 30 Gy). After
four cycles of chemotherapy, the primary lesion markedly
regressed, and all tumor markers, including CEA, CYFRA, and SCC, decreased to within the normal ranges.
She exhibited a partial response to chemotherapy.

CASE REPORT
A 70-year-old Japanese woman was admitted to our hospital in July 2012 for further evaluation of pain in her left
femur, which had gradually progressed over 6 mo. She
had never smoked, and had no past history of illness.
A physical examination disclosed tenderness on her left
femur. Lymphadenopathy and clubbing were not present.
SpO2 was 97%. Her vesicular sound was normal, and no
crackles were auscultated. A left femur X-ray showed an
osteolytic lesion, suggestive of metastasis (Figure 1A). A
chest X-ray showed a mass shadow in the left lung field;
CT showed a 4-cm tumor in the left upper lobe, suggesting that the primary lesion was lung cancer (Figure
1B and C). Among tumor markers, carcinoembryonic
antigen (CEA; 23.4 ng/mL; normal range: < 5.0 ng/mL),
cytokeratin 19 fragment (CYFRA; 11.6 ng/mL; normal
range: < 3.5 ng/mL), and squamous cell carcinoma antigen (SCC; 1.9 ng/mL; normal range: < 1.5 ng/mL)
showed values consistent with NSCLC. Shortly after a
diagnostic bronchoscopic examination was planned, the
patient’s left femur fractured. Under general anesthesia,
a biopsy was taken from under the osteosynthesis. The
pathological findings included carcinoma, with single cell
keratosis, tadpole cells, and intercellular bridges (Figure
2A and B). The cancer cells were positive for cytokeratin
(CK) 5/6 and p63 (Figure 2C and D) and negative for
thyroid transcription factor-1 (data not shown). Based

WCCR|www.wjgnet.com

DISCUSSION
In general, EGFR mutations have been reported to be
almost exclusively found in carcinomas of the lung, although they are observed with a low frequency in other
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A

B

C

D

Figure 2 Histology of squamous cell carcinoma in the femur tumor. A: Single cell keratosis (arrows); tadpole cells (arrowhead; HE staining, × 40); B: Intercellular
bridges (arrows; HE staining, × 40); C: Cytokeratin 5/6 immunostaining (× 4) (monoclonal mouse anti-human cytokeratin 5/6 antibody from clone D5/16 B4; DakoCytomation, Copenhagen, Denmark); D: p63 immunostaining (× 4) (Monoclonal mouse anti-human p63 antibody from Clone 4A4; Nichirei Biosciences Inc., Tokyo, Japan).

A

B

C

D

Figure 3 Histology of adenocarcinoma in the lung tumor. A: Glandular formations (arrows; HE staining × 40); B: D-periodic acid–Schiff suggests mucin production
(arrows; × 40); C: Cytokeratin 5/6 immunostaining (× 4); D: p63 immunostaining (× 4).

WCCR|www.wjgnet.com

1320

February 8, 2014|First Edition|

Kanaji N et al . Genetic analysis for diagnosing metastases

A

B

GGC

AGC

GGC

AGC

Figure 4 Sequencing of epidermal growth factor receptor showing G719S in both the lung and femur samples. A: Tumor of the lung; B: Tumor of the femur.
Nucleotides: Green; A: Black; G: Blue; C: Red.

solid tumors[7]. In the present case, (1) primary lung
cancer did exist; and (2) the EGFR mutation G719S was
identified in both the primary and distant lesions, despite
their different histology, adenocarcinoma and squamous
cell carcinoma, respectively. This finding proved that
these histologically different tumors had the same origin,
facilitating a diagnosis of lung cancer and its metastasis.
Adenosquamous carcinoma has components of both
adenocarcinoma and squamous cell carcinoma in one
tumor and is a rare NSCLC subtype detected in 0.4%-4%
of lung cancers[8,9]. A study of Korean patients found
EGFR mutations in 11 (44%) of 25 adenosquamous carcinomas[9], which is in agreement with their frequency in
Asian patients with adenocarcinoma[1-4,6]. Interestingly, in
all 11 adenosquamous carcinomas, when the two tissue
types were manually microdissected from each tumor,
the adenocarcinoma and squamous cell carcinoma components had the same EGFR mutation[9]. This finding
indicates that adenosquamous carcinoma components
are more likely to originate from common monoclonal
progenitor cells than from a polyclonal pathway[9].
In the present case, the lung biopsy sample showed
adenocarcinoma with no squamous cell carcinoma. However, the lung tumor might have contained a squamous
cell component because the tissue sample obtained by
bronchoscopy was a small part of the total tumor. Possible lung tumor histology includes adenocarcinoma,
adenosquamous carcinoma, and adenocarcinoma with
squamous differentiation. However, the femur tumor
was a squamous cell carcinoma with no adenocarcinoma
component. The most likely course is that a squamous
cell component of the lung tumor spread to the femur;
alternatively, this specific bone environment might favor squamous cell differentiation from undifferentiated
progenitor cells. Regarding the mechanisms of histological differentiation, some interesting studies have been
reported. Lung adenocarcinoma phenotypes have been
reproduced by introducing an active form of PIK3CA,
cyclin-D1, or a dominant-negative form of liver kinase
B1 in combination with genetic alterations including hu-
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man telomerase overexpression, inactivation of the pRB
and p53 pathways, and KRAS activation[10]. p63 regulates
cell proliferation and differentiation[11] and is a well-known
marker of squamous differentiation[12]. Although the
actual factors involved in squamous and adenomatous
differentiation in the current case are unknown, these
molecular mechanisms may have been involved.
Currently, the clinical diagnosis of lung cancer metastasis is typically based on symptoms, a physical examination, and imaging such as X-ray and CT; pathologists’
assessments of tissue samples are fundamental to this
process, as they can confirm histological similarities between distant and primary lesions, using, for example, immunostains specific to tissue types. However, a distant tumor with a histology that differs from the primary lesion
can be difficult to diagnose as a metastasis. In the present
case, the presence of an identical EGFR mutation facilitated the identification of a distant lesion as a metastasis,
despite its completely different histology.
We previously reported the significance of detecting
an EGFR mutation in the cerebrospinal fluid of a patient
with carcinomatous meningitis, whose primary lung lesion
was not approached because of his poor performance
status; detection of an EGFR mutation contributed to
the diagnosis of lung cancer and facilitated the determination of an appropriate therapeutic protocol[13]. We found
several previous reports showing the usefulness of p53
analysis in primary and metastatic lesions. In one study, a
p53 mutation analysis determined that the ovarian tumor
was a metastasis from the sigmoid colon[14]. Similarly, an
identical p53 mutation confirmed that a neck nodal metastasis originated from oral squamous cell carcinoma that
had been treated over five years prior[15]. The present case
supports the use of genetic analysis in diagnosing distant
lesions and suggests that it could be expanded to include
mutations other than those in EGFR and p53, such as
anaplastic lymphoma kinase[16], ret proto-oncogene[17,18],
and c-ros oncogene 1, receptor tyrosine kinase[18]. Moreover, genetic analyses could help determine the origin of
tumors of so-called unknown origin.
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A short deletion in exon 19 and L858R in exon 21
are two major EGFR mutations that constitute approximately 80% of total EGFR mutations[3]. A mutation on
codon G719 is an uncommon EGFR mutation that was
detected only in 15 (2.4%) of 627 cases with EGFR mutations[3]. This amino acid substitution mutation includes
G719A, G719C, G719D, and G719S, the last of which
was detected in the present case. The efficacy of EGFRtyrosine kinase inhibitor (TKI) treatment for tumors with
G719 mutations was previously evaluated, and the response rate was 50% (4 of 8 cases without complex mutations)[3]. Although few cases were evaluated, progressive
disease was observed in 3 cases (38%), suggesting a relatively lower effectiveness of EGFR-TKIs[3].
The frequency of EGFR mutations in squamous cell
carcinoma is reportedly approximately 3%, which is much
lower compared to adenocarcinoma or adenosquamous
carcinoma[5]. Therefore, pulmonologists might wonder
whether testing for an EGFR mutation found in only
3% of samples is cost-effective. In this regard, smoking
history could be considered. The frequency of EGFR
mutations is lower in smokers than in never-smokers (approximately 14% vs 60%)[19]. However, in one study of 87
patients with squamous cell carcinoma, all 3 patients with
EGFR mutations were smokers[5]. We have been analyzed
EGFR mutation status in all squamous cell carcinomas as
well as adenocarcinomas.
In conclusion, a matching EGFR mutation in a distant lesion can validate a diagnosis of lung cancer metastasis, even if it differs histologically from the primary
lesion. In the era of molecularly-targeted treatments for
NSCLC, a combined pathological diagnosis and genetic
analysis could lead to more appropriate therapeutic selections, more precise diagnoses, and a better understanding
of histogenesis.
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Core tip: This case highlights the chest X-ray features
of scimitar syndrome are not diagnostic and a meandering right pulmonary vein (MRPV) should be considered in the differential diagnosis. The nomenclature
used in the literature to describe these pulmonary vascular anomalies is inconsistent. We therefore propose
a revision to the nomenclature to avoid confusion. Differentiation between pulmonary vascular anomalies is
required to help decide whether treatment is necessary.
Modern multislice computed tomography technology
allows clear depiction of the vascular connections and
associated anatomy, and has superseded invasive pulmonary angiography and cardiac catheterization as the
investigation of choice for MRPV.

Abstract

Original sources: Rodrigues MA, Ritchie G, Murchison JT. Incidental meandering right pulmonary vein, literature review and proposed nomenclature revision. World J Radiol 2013; 5(5): 215-219
Available from: URL: http://www.wjgnet.com/1949-8470/full/v5/
i5/215.htm DOI: http://dx.doi.org/10.4329/wjr.v5.i5.215

We report a case of an anomalous pulmonary vein on
chest X-ray resembling a scimitar sign in an 80-year-old
female undergoing investigation of syncope. Multislice
computed tomography (CT) with multiplanar reformatting and maximum intensity projections demonstrated
an aberrant right inferior pulmonary vein coursing
inferomedially towards the diaphragm before turning
superiorly and draining normally into the left atrium.
The diagnosis of an incidental meandering right pulmonary vein was established. The case is used to review
the literature on this rare pulmonary anomaly, including
pathogenesis, its relationship with scimitar syndrome
and scimitar variant, and diagnosis, with an emphasis
on the role modern CT techniques can play in noninvasive diagnosis. A revision to the nomenclature of
pulmonary vascular anomalies is proposed to help reduce confusion in the literature.

INTRODUCTION
Meandering right pulmonary vein (MRPV) is a rare pulmonary vascular anomaly. Cases are often confused with
the more common scimitar syndrome as both conditions
consist of an anomalous right pulmonary vein, taking a
circuitous route through the lung, which usually results
in a scimitar sign on chest X-ray. However in contrast to
scimitar syndrome, the MRPV terminates normally in
the left atrium, rather than the inferior vena cava (IVC).
We report a case of an 80-year-old female in which a
MRPV coincided with other features of scimitar syndrome. Only a few cases of its type have been reported
in the English literature.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Incidental findings; Pulmonary veins/abnor-
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CASE REPORT
An 80-year-old female was referred to the geriatric clinic
for investigation of recurrent syncope. Her past medical
history included mild postural hypotension, temporal
arteritis, osteoarthritis and osteoporosis. Clinical examination revealed a small postural drop in blood pressure
and an ejection systolic murmur, but was otherwise unremarkable.
A routine chest X-ray demonstrated a curvilinear structure running from the right mid zone towards the right
cardiophrenic recess before curving superiorly (Figure 1),
resembling a scimitar sign. In addition there was volume
loss in the right hemithorax with mediastinal shift to the
right suggesting cardiac dextroposition. An anomalous
pulmonary vein, such as that seen in scimitar syndrome,
was suspected. Contrast-enhanced computed tomography (CT) revealed a dilated right inferior pulmonary vein
with an aberrant circuitous route, coursing inferomedially towards the diaphragm before turning upwards and
draining normally into the left atrium (Figure 2). There
was no connection to the IVC. It also confirmed the
X-ray findings of right lung hypoplasia (right lung volume 1.17 L, left lung 1.66 L) and cardiac dextroposition.
The right main pulmonary artery was smaller than the
left in keeping with mild pulmonary artery hypoplasia.
There was no evidence of anomalous systemic arterial
supply to the lung. The diagnosis of an incidental MRPV
was established and no further investigation or treatment
of this was required.
Other investigations did not reveal any significant
abnormality; routine blood tests showed an isolated mild
hyponatremia (133 mmol/L). Twenty-four-hour electrocardiography monitoring demonstrated sinus rhythm
throughout. Echocardiography was limited due to the
abnormal positioning of the heart, but revealed mild
aortic stenosis and good left ventricular function.
Neurally mediated syncope was deemed the most
likely diagnosis and she was managed conservatively with
advice on increasing fluid intake and taking care with
postural changes.
Interestingly on questioning, the patient explained
she had had an abnormal chest X-ray at the age of 5
years that showed “partial collapse” of the right lung.
Having worked in the mining industry, she underwent
several chest X-rays during her adult life but was told to
stop having them because the appearances “always worried the doctors!”

Figure 1 Posteroanterior chest X-ray demonstrating an anomalous
curvilinear vessel (white arrows) running from the right mid zone inferomedially before turning superiorly. There is loss of volume within the right
hemithorax and mediastinal shift to the right suggesting cardiac dextroposition.
L: Left; R: Right.

Figure 2 Contrast-enhanced maximum intensity projection multiplanar
reformatted coronal image of the computed tomography chest demonstrating the path of the anomalous pulmonary vein (white arrows) and its
connection to the left atrium (black arrow). R: Right.

sign), anomalous systemic arterial supply of the right
lower lobe from either the thoracic or abdominal aorta,
hypoplasia of the right lung, with resultant cardiac dextroposition and right pulmonary artery hypoplasia[1]. The
scimitar sign was originally thought to be diagnostic of
scimitar syndrome[2,3], however, a false positive scimitar
sign is a rare possibility. Morgan et al[4] described the first
case in which the scimitar sign and features of scimitar
syndrome were present but the aberrant pulmonary vein
ultimately drained normally into the left atrium. Other reported causes of the scimitar sign include an anomalous
intrapulmonary venous connection to superior vena cava,
obstruction of a major pulmonary vein with development
of a distended intrapulmonary collateral and an anomalous IVC with normal pulmonary venous drainage[5,6].
The term “meandering right pulmonary vein” was
subsequently coined by Goodman et al[7] to describe the
presence of the scimitar sign and an anomalous right
pulmonary vein that drains normally into the left atrium.
In contrast to scimitar syndrome, there have only been
a handful of cases of MRPV reported in the literature
(Table 1). MRPV can occur with or without other fea-

DISCUSSION
The scimitar sign describes a curved vascular shadow on
a chest X-ray, which courses along the right cardiac border towards the right cardiophrenic angle. It is so-called
because the appearance resembles a Turkish sword or
scimitar.
Scimitar syndrome is a rare pulmonary anomaly which
consists of anomalous pulmonary venous drainage of
the right lung to the IVC (giving rise to the scimitar
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Table 1 Published cases of meandering pulmonary vein
Ref.

Gender Age
(yr)

Symptoms

Scimitar
sign

Features of scimitar
syndrome
Thoracic aorta supply,
right lung hypoplasia,
dextroposition

Morgan
et al[4]

M

22

Incidental

Y

Goodman
et al[7]

F

51

Haemoptysis

Y

Kanemoto
et al[15]

F

48

Y

Cukier
et al[21]

F

27

Orthopnea and
productive
cough
Haemoptysis

Holt
et al[22]

M

2

Y

Tsitouridis
et al[19]

M

41

Murmur and
failure to
thrive
Incidental

Yoo
et al[20]

F

1

Respiratory
distress

Y

Siu
et al[23]

F

43

Incidental

Y

Current
case

F

80

Incidental

Y

Collins
et al[8]

M

20

Incidental

Y

Takeda
et al[11]
Kriss
et al[9]

F

28

Incidental

Y

F

12

Incidental

Y

SalazarMena
et al[14]

F

15

Incidental

Y

Al-Naami
et al[24]

M

2/
12

Failure to
thrive, ASD,
VSD

N2

Y

Y

Investigations (in
addition to CXR)

Anomalous pulmonary
venous drainage

Pulmonary
Single right
angiography
pulmonary vein to
and cardiac
left atrium
catheterization
Dextroposition, right
Pulmonary
Single right
pulmonary artery
angiography
pulmonary vein to
hypoplasia
and cardiac
left atrium
catheterization
Right lung
Lung perfusion, CT,
Single right
hypoplasia,
ECHO, Pulmonary
pulmonary vein to
dextroposition
angiography
left atrium
Abdominal aorta
Pulmonary
Inferior right
supply, right lung
angiography
pulmonary vein to
hypoplasia
and cardiac
left atrium
catheterization
Systemic supply,
ECHO, cardiac
Superior and inferior
right lung hypoplasia,
catheterization
right pulmonary
dextroposition
veins to left atrium
Right lung
CT
Single right
hypoplasia,
pulmonary vein to
dextroposition
left atrium
Right lung
CT
Single right
hypoplasia,
pulmonary vein to
dextroposition
left atrium
Dextroposition
ECHO, CT
Single right
pulmonary vein to
left atrium
Right lung
CT
Inferior right
hypoplasia,
pulmonary vein to
dextroposition,
left atrium
Hypoplasia right
pulmonary artery
ECHO, cardiac
All 4 pulmonary
catheterization,
veins to left atrium
pulmonary
angiography
Pulmonary
NS
angiography
CT, cardiac
Right superior and
catheterization,
inferior and left
pulmonary
inferior pulmonary
angiography
veins to left atrium
Pulmonary
Right inferior
angiography
pulmonary vein to
and cardiac
left atrium
catheterization
ECHO, CT, cardiac
Right inferior
catheterization
pulmonary vein to
left atrium

Original
diagnosis

Proposed
diagnosis

Scimitar syndrome AUSPV
with normal
pulmonary venous
drainage
MRPV
AUSPV

Pseudo-scimitar
sign

AUSPV

Scimitar syndrome

MRPV

Scimitar syndrome
variant

MPVs

MPV

AUSPV

MRPV

AUSPV

Scimitar variant

AUSPV

MRPV

MRPV

Idiopathic
prominence of
pulmonary veins

MPVs

Scimitar variant

-1

MPV

MPVs

MRPV

MRPV

MPV

MRPV

1

Unable to name due to lack of details in article. 2Chest X-ray demonstrated cardiomegaly and congested lung fields which may have masked the scimitar
sign. M: Male; F: Female; NS: Not stated in article; ASD: Atrial septal defect; AUSPV: Anomalous unilateral single pulmonary vein; CT: Computed tomography; CXR: Chest X-ray; ECHO: Echocardiogram; MPV: Meandering pulmonary vein; MRPV: Meandering right pulmonary vein; VSD: Ventricular septal
defect; N: No; Y: Yes.

tures of the classic scimitar syndrome. Whilst most cases
involve the right pulmonary veins, cases of anomalous
right and left pulmonary veins have been described[8,9].
The scimitar sign is not always present[10].
A further anomaly, termed scimitar variant, describes
the connection of an anomalous right pulmonary vein to
both the IVC and left atrium[10-13].
A lack of consistency in the literature regarding no-

WCCR|www.wjgnet.com

menclature can lead to confusion. Some authors have
treated MRPV and scimitar variant as synonymous[14].
Pseudo-scimitar sign has also been used to describe appearances of MRPV[15]. Anomalous unilateral single pulmonary vein (AUSPV) has been used to describe a single
anomalous pulmonary vein draining the entire ipsilateral,
lung regardless of whether it terminates normally in the
left atrium[16,17] or elsewhere[18].
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To avoid confusion we advocate using the term
MRPV to describe cases in which the anomalous vein
draining part of right lung terminates normally into the
left atrium, reserving the scimitar variant for those with
a dual connection to IVC and the left atrium. Meandering pulmonary veins (MPV) is suggested for cases that
have more than one anomalous pulmonary vein draining
into the left atrium. AUSPV should be used to describe
cases where there is a single anomalous vein draining the
entire ipsilateral lung to the left atrium or IVC.
Table 1 compares reported cases of MRPV, scimitar
variant and pseudo-scimitar sign. Employing our proposed nomenclature, 2 of these cases would be classified as MRPV with features of scimitar syndrome, 1 as
MPVs with features of scimitar syndrome, 2 as MRPV
without features of scimitar syndrome, 2 as MPVs without features of scimitar syndrome, with 6 being reclassified as AUSPV.
Scimitar syndrome, scimitar variant and MRPV can be
considered as a spectrum of pulmonary anomalies having
a common embryological basis, with scimitar syndrome
at one extreme, MRPV at the other, and scimitar variant
somewhere in between[12,19,20]. It is likely that the stage of
embryogenesis at which the anomaly occurs determines
which condition develops. For example, persistence of
the primitive communications between the pulmonary
and systemic vascular supplies may lead to scimitar syndrome if the connection between the right pulmonary
vein and left atrium is obstructed, or scimitar variant if
this connection is patent[11,14,19]. Abnormally delayed obliteration of the pulmonary and systemic connections may
result in a MRPV with an anomalous route in the lungs
but ultimately draining normally into the left atrium.
It is important to distinguish between scimitar syndrome and MRPV. Scimitar syndrome results in a left-toright shunt, which can lead to cyanosis and may require
surgical correction. Consequently the patients are often
symptomatic and present at a young age. In contrast, there
is no left-to-right shunt in MRPV. As in this case, patients
are usually asymptomatic, with the diagnosis made incidentally. Treatment has not been required in any reported
case of MRPV.
The diagnosis of MRPV has changed drastically thanks
to advances in CT technology. Several of the reported cases
of MRPV are from the pre-CT era and were investigated
with pulmonary angiography and cardiac catheterization,
potentially hazardous invasive investigations, particularly
considering MRPV is a benign condition requiring no
treatment. Of those cases which underwent CT, the older
CT technology at the time often did not allow detailed
multiplanar reformatting (MPR), limiting the assessment
of the anatomy, and therefore necessitating invasive imaging to confirm the diagnosis. This case highlights that
non-invasive diagnosis is possible with modern multislice
CT technology through the use of detailed MPR and
maximum intensity projections, which clearly demonstrate vessel anatomy (Figure 2). Additionally, accurate
assessment of lung volumes is possible with modern CT
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software, allowing assessment of associated lung hypoplasia.
In conclusion, this case highlights that the chest X-ray
features of scimitar syndrome are not diagnostic and a
MRPV should be considered in their presence. Differentiation between these conditions is required to help
decide whether treatment is necessary. Modern multislice
CT technology allows clear depiction of the vascular
connections and associated anatomy, and has superseded
invasive pulmonary angiography and cardiac catheterization as the investigation of choice for MRPV.
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STOMATOGNATHIC DISEASES

Surgically resected gastric metastasis of pulmonary
squamous cell carcinoma
Yong Il Kim, Byung Chul Kang, Sun Hee Sung
outcomes, a longer survival or more favorable outcome
has been demonstrated in patients undergoing palliative surgical resection of the metastatic site. Considerable improvements in the understanding of metastatic
diseases and therapeutic strategies are needed to improve the clinical outcome.
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Core tip: The common gastrointestinal metastatic site
of lung cancer is the small bowel, with sporadic case
reports involving the stomach. Most patients with gastric metastasis are asymptomatic. The survival and
standard treatment of gastric metastasis from the
lung are not satisfactory. Although gastric metastasis
from lung cancer is associated with dismal outcomes,
a longer survival or more favorable outcome has been
demonstrated in patients undergoing palliative surgical
resection of the metastatic site.

Abstract
Gastric metastasis of pulmonary carcinoma has been
reported to range from 0.19%-5.1%. An autopsy review of cancer disclosed 1.7%-29.6% of gastric metastases, primarily from breast cancer, lung cancer
and melanoma. A 71-year-old man was referred to our
department because of persistent cough, sputum and
sweating for 20 d. Chest posteroanterior view and chest
computed tomography scan demonstrated an irregular
tumor mass measuring 5.8 cm with central necrosis
at the right lower lung. Bronchoscopic biopsy revealed
pulmonary squamous carcinoma. Esophagogastroduodenoscopy revealed a huge bleeding ulcer at the body
of the stomach and a biopsy diagnosed a metastatic
lesion. We performed a palliative total gastrectomy,
splenectomy and distal pancreatectomy. The patient
did not receive any adjuvant chemotherapy due to his
refusal. He was controlled conservatively and survived
for 11 mo after surgery. Surgical resection may provide
an option for safe palliative treatment. Although gastric
metastasis from lung cancer is associated with dismal

WCCR|www.wjgnet.com

Original sources: Kim YI, Kang BC, Sung SH. Surgically resected gastric metastasis of pulmonary squamous cell carcinoma.
World J Gastrointest Surg 2013; 5(10): 278-281 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v5/i10/278.htm
DOI: http://dx.doi.org/10.4240/wjgs.v5.i10.278

INTRODUCTION
Gastrointestinal tract involvement by lung cancer is
considered a late stage of the disease because of diffuse
hematogenous tumor spread. It is generally detected in
patients with a documented previous history of a primary
lung malignancy. In contrast, the finding of lung cancer
initially manifesting as gastrointestinal tract involvement is exceedingly rare and has been cited in isolated
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A

Figure 1 Chest posteroanterior view, computed tomography scan and [18F] fluoro-2-deoxy-D-glucose positron
emission tomography-computed tomography. A: A solitary
mass with solid opacity in the right lower lung (RLL) (arrow);
B: Chest computed tomography (CT) scan demonstrated an irregular mass measuring 5.8 cm in size with central necrosis at
RLL (arrow); C: [18F] fluoro-2-deoxy-D-glucose-positron emission tomography (FDG-PET)/CT showed a FDG-avid mass on
the right lower lobe, mediastinum, stomach and splenic hilum;
D: Abdominal CT showed an encircling mass at the body of the
stomach with multiple enlarged perigastric lymph nodes and
splenic hilar invasion.

B

C

D

case reports. Gastric metastasis from lung carcinoma is
rare and its incidence has been reported to range from
0.19%-5.1%[1-5]. Metastatic disease involving the stomach
is an unusual and difficult clinical problem. An autopsy
review of cancer disclosed 1.7%-29.6% of gastric metastases related to breast cancer, lung cancer and melanoma
as the most frequent primaries[1,6]. It is rarely found in
clinical situations because only a few patients are symptomatic. The common clinical presentations of gastrointestinal metastases are abdominal pain, gastrointestinal
bleeding, obstruction and perforation associated with
small bowel metastasis[7].
The survival and standard treatment of gastric metastasis from the lung are not satisfactory. Therefore, gastric
metastasis from lung cancer is associated with dismal outcomes. The aim of this study was to report the clinical
characteristics and outcomes of our patient with special
emphasis on treatment after a review of the literature.

1B, arrow). The biopsy showed syncytial growth of polygonal shaped poorly differentiated cells which were
strongly positive for p63 and consistent with squamous
cell carcinoma (Figure 2). A complete blood cell count
revealed hemoglobin 8.6 g/dL, hematocrit 25.3%, platelets 341000/μL and white blood corpuscles 6000/μL.
Tumor marker study revealed that alpha fetoprotein was
1.8 ng/mL, carcinoembryonic antigen was 4.9 ng/mL,
and carbohydrate antigen 19-9 was 5.5 U/mL. A gastroduodenoscopy was performed for evaluation of anemia.
On gastroduodenoscopy, there was a huge ulcer with easy
bleeding from the mid to lower body of the stomach and
a biopsy was performed. The patient had no symptoms
associated with an ulcer and no history of Helicobacter pylori infection.
Initial gastric ulcer biopsy specimen revealed multiple
lymphatic invasion of carcinoma and chronic gastritis
(Figure 2D). In additional immunohistochemical stains,
cells were positive for p63, CK5/6 and carcinoembryonic antigen, which were indicative of metastasis of
pulmonary carcinoma. Therefore, the gastric lesion was
diagnosed as a squamous cell carcinoma consistent with
metastasis from primary lung carcinoma.
Simultaneously performed abdominal CT showed
an encircling mass at the body of the stomach with multiple enlarged perigastric lymph nodes, exophytic mass
of the pancreatic tail, and splenic hilar invasion (Figure
1D). Positron emission tomography using [18F]-fluoro2-deoxy-D-glucose (FDG-PET)/CT showed a FDG-avid
mass on the right lower lobe, mediastinum, stomach and
splenic hilum (Figure 1C).
We performed a palliative total gastrectomy, splenectomy and distal pancreatectomy due to bleeding and
dysphagia. Macroscopically, there was an ulcerovegeta-

CASE REPORT
A 71-year-old man was referred to our department because of a 20 d history of persistent cough, sputum and
sweating. The patient was diagnosed with pneumonia and
suspicious lung cancer of the right lower lobe at a community hospital. He had a history of smoking 50 packs
a year and stable pulmonary tuberculosis on both upper
lung fields. Recently, the patient had experienced easy
fatigue and had a weight loss of about 7 kg/mo. Chest
radiography showed a solitary mass with solid opacity
in the right lower lung (RLL) (Figure 1A, arrow). Chest
computed tomography (CT) scan demonstrated an irregular tumor mass measuring 5.8 cm in size with central
necrosis at RLL and a biopsy was performed (Figure
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Figure 2 The biopsy showed syncytial growth of polygonal shaped poorly differentiated cells. A: Macroscopically, there was an ulcerofungating 4.0 cm × 3.5
cm lesion on the body; B, C: The bronchoscopic biopsy showed growth of polygonal shaped cells which were strongly positive for p63 and consistent with squamous
cell carcinoma; D: Gastric ulcer specimen revealed multiple lymphatic invasion of carcinoma and chronic gastritis.

tive 4.0 cm × 3.5 cm lesion on the body and its side (Figure 2A). In 22 lymph nodes, carcinoma metastases were
detected in seven nodes. Metastatic carcinoma invasion
was noted in the spleen as well as the pancreas. The patient made an uneventful postoperative recovery and did
not receive any adjuvant chemotherapy due to his refusal.
The patient was controlled conservatively and survived
for 11 mo after surgery.

in the number of endoscopic examinations performed in
general hospitals; and (3) the use of immunostains by pathologists in neoplasms showing an undifferentiated morphology[17]. Furthermore, gastrointestinal metastasis has
probably been underdiagnosed in living patients because
it is frequently regarded as part of generalized metastatic
disease or the lesions are considered side effects of chemotherapy, such as ulcers, enteritis or colitis[17].
Most patients with gastric metastasis are asymptomatic. Only a few symptomatic cases have presented with
non-specific symptoms of epigastralgia, chronic bleeding,
anemia and hematemesis after a considerable growth of
the metastatic tumor. Therefore, we should pay more attention to gastrointestinal signs since they are commonly
related to an advanced metastatic tumor.
The bull’s eye sign (volcano-like or umbilicated on
the tip) is a well known characteristic of the radiographic
findings of metastatic lesions[6]. However, it is not always
the typical configuration. Therefore, some cases resemble
early or advanced gastric cancer. Also, the differential diagnosis of lymphoma, ectopic pancreas, carcinoid tumor,
eosinophilic granuloma, Kaposi’s sarcoma and gastric
ulcer should be considered[2].
Although gastric metastasis from lung cancer is associated with dismal outcomes, a longer survival or more
favorable outcome has been demonstrated in patients
undergoing palliative surgical resection of the metastatic
site[17-20]. Our patient also made an uneventful postopera-

DISCUSSION
Lung carcinoma is the leading cause of cancer death and
about 50% have distant metastasis at the time of diagnosis. The brain, liver, adrenal glands and bone are the most
likely sites of extra-thoracic metastasis[8]. The common
metastatic site of the gastrointestinal tract is the small
bowel with sporadic case reports involving the stomach[9-16]. Gastrointestinal metastases were detected in 10
(0.19%) of 5239 lung cancer patients. The prognosis of
gastrointestinal metastasis was poor, with a median survival of 96.5 d after diagnosis[3]. Hematogenous metastasis to the stomach is a rarer event. The most frequent
tumors involved in secondary gastric sites are melanoma,
breast and lung cancer, with its incidence being reported
as 1.7%-29.6%[6,8]. However, the actual incidence of lung
cancers metastasizing to the gastrointestinal tract is expected to be higher. The reasons are: (1) the increased incidence of lung cancer in women; (2) the recent increase
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tive recovery and survived for 11 mo after surgery without any adjuvant chemotherapy.
In conclusion, surgical resection may provide an option of safe palliative treatment and gives longer survival
with improved quality of life. However, considerable
improvements in the understanding and therapeutic strategies for metastatic disease are needed to improve the
clinical outcome.
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STOMATOGNATHIC DISEASES

Noninfectious interstitial lung disease during infliximab
therapy: Case report and literature review
Roberta Caccaro, Edoardo Savarino, Renata D’Incà, Giacomo Carlo Sturniolo
and the increasing reports of pulmonary abnormalities
in patients with inflammatory bowel diseases, this case
underlines the importance of a careful evaluation of
respiratory symptoms in patients undergoing infliximab
therapy.
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Key words: Interstitial lung disease; Crohn’s disease;
Infliximab; Mesalamine; Drug-induced toxicity
Core tip: Safety during anti-tumor necrosis factor
(TNF)-α therapy is a major concern. Paradoxical inflammatory and autoimmune phenomena can be induced
by this treatment and should always be considered. Interstitial lung disease is an emerging complication often
observed early after the beginning of treatment, particularly when combination immunosuppressive regimens
are employed. This case demonstrates that interstitial
lung disease can also occur later during anti-TNF-α
treatment and during monotherapy. Thus, great vigilance is recommended when patients start complaining
of any respiratory symptom.

Abstract
Pulmonary abnormalities are not frequently encountered
in patients with inflammatory bowel diseases. However,
lung toxicity can be induced by conventional medications used to maintain remission, and similar evidence
is also emerging for biologics. We present the case of
a young woman affected by colonic Crohn’s disease
who was treated with oral mesalamine and became
steroid-dependent and refractory to azathioprine and
adalimumab. She was referred to our clinic with a severe relapse and was treated with infliximab, an antitumor necrosis factor α (TNF-α) antibody, to induce
remission. After an initial benefit, with decreases in
bowel movements, rectal bleeding and C-reactive protein levels, she experienced shortness of breath after
th
the 5 infusion. Noninfectious interstitial lung disease
was diagnosed. Both mesalamine and infliximab were
discontinued, and steroids were introduced with slow
but progressive improvement of symptoms, radiology
and functional tests. This represents a rare case of interstitial lung disease associated with infliximab therapy
and the effect of drug withdrawal on these lung alterations. Given the increasing use of anti-TNF-α therapies
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INTRODUCTION
The occurrence of pulmonary involvement in patients
with inflammatory bowel disease (IBD) was first described in 1976 and has been explained either as a potential extra-intestinal manifestation of the disease itself or
as a secondary effect of medications employed to control
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inflammation[1-4]. The common embryological origin of
both the gastrointestinal tract and the respiratory system
could be responsible for the shared antigenicity leading
to the pulmonary manifestations. However, noninfectious
drug-induced lung disease has been described using sulfasalazine, mesalamine, methotrexate and azathioprine[2,4].
Anti-tumor necrosis factor (TNF)-α agents have also
been implicated as a cause of drug-induced interstitial
lung disease and account for most of the cases reported
in the rheumatology literature[5,6].
We report the case of a noninfectious interstitial pneumonia that occurred during infliximab (IFX) treatment in
a young woman with colonic Crohn’s disease (CD).

A

B

CASE REPORT
A 25-year-old female was diagnosed with left-sided ulcerative colitis (UC) in 2004 (16-year-old) and treated with
oral and rectal mesalamine. She required several courses
of oral prednisone during the subsequent 4-year follow
up. Azathioprine was introduced in 2008 because of steroid dependency; however, despite the optimization of
the dosage up to 2.5 mg/kg, the patient never experienced
a full clinical remission. Colonoscopy demonstrated a segmental distribution of the ulcerative lesions, and histology
confirmed CD. According to these findings, in December 2010, the patient discontinued azathioprine and was
screened for biologics. Adalimumab (ADA) was started
with an induction regimen followed by maintenance. After 4 mo, the patient was referred for a new disease flare
and did not respond to concomitant therapy with 25 mg
of prednisone. Biochemical parameters demonstrated
thrombocytosis (810 × 103/μL) and elevated C-reactive
protein (25 mg/L) and fecal lactoferrin (538 μg/mL). The
new endoscopic assessment showed moderate activity in
the left colon and mild lesions in the cecum and terminal
ileum (Simple Endoscopic Score for CD 13). The interval
between ADA administrations was then reduced to every
week for one month, without any significant clinical or
biochemical improvement. ADA was stopped, and IFX
was started (5 mg/kg) with concomitant steroid tapering.
She improved clinically, and her C-reactive protein levels
normalized. After the 5th infusion, the patient reported
the onset of shortness of breath and fatigue, without
concomitant cough or fever. The patient had no history
of asthma, atopy or allergy to medications. Chest X-ray
did not demonstrate any significant lesion, and thorax
auscultation was normal. In accordance with the lung
specialist who preliminarily suspected pulmonary sarcoidosis, the 6th dose of IFX was administered, and the
patient was admitted to the Pneumology Unit for monitoring. High-resolution computed tomography (HRCT)
of the thorax revealed bilateral shadowing nodules and
adjacent interstitial thickening with a predominant distribution in the middle and basal regions and relative sparing of the apices (Figure 1). Pulmonary function tests
were compatible with a moderately restrictive pattern,
without any oximetric deficiency. Bronchoscopy did not
demonstrate any endobronchial abnormality, and a bron-
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Figure 1 High-resolution computed tomography at hospital admission in
the Pneumology Unit. High-resolution computed tomography of the thorax revealed bilateral shadowing nodules and adjacent interstitial (A) thickening with
a predominant distribution in the middle and basal regions and relative sparing
of the apices (B). R: Right; L: Left.

Table 1 Analysis of the bronchoalveolar lavage fluid
6

Cells (10 /L) Macrophages Lymphocytes Neutrophils Eosinophils
Patient
Ref. values

213
120-190

66%
85%-93%1

13%
5%-12%1

1%
2%1

20%
< 1%1

1

According to Meyer[16].

choalveolar lavage fluid analysis was negative for Pneumocystis carinii, fungi and alcohol-acid resistant bacilli. Cytoimmunological analysis revealed increased cellularity (213
× 106/L) with a decreased percentage of macrophages
(66%) and a well-represented component of eosinophils
(20%) (Table 1). Transbronchial biopsy showed a mild
chronic, nonspecific, non-granulomatous infiltrate and
thickening of the basal membrane. A QuantiFERON-TB
Gold test, auto-antibodies, serum angiotensin-converting
enzyme, serum precipitins and blood cultures were unremarkable. Mesalamine and infliximab were discontinued,
and prednisone was started at a dose of 50 mg/d for 7 d
and subsequently tapered to 25 mg/d in association with
inhalations of budesonide and a long-acting beta2-agonist. Clinical improvement occurred over the following
6 wk, with mild symptoms still present at 8 wk. HRCT
performed after 10 wk showed minimal peripheral irregularities in both apices. All the symptoms had subsided by
week 14. The spirometric values during the follow up are
reported in Table 2.
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often present, and the resolution of symptoms (dyspnea,
fever, chest pain, cough) with the discontinuation of the
drug was prompt[2]. When our patient first developed
shortness of breath, she had been under mesalamine
treatment for 8 years. The possibility of mesalamineinduced pneumonia seems unlikely. However, reports
of lung toxicity associated with TNF-α antagonists have
recently appeared, particularly in the rheumatology literature[5,6]. Our patient was exposed to two different biologics: ADA for 1 year and subsequently IFX for 6 mo. The
pulmonary toxicity of ADA is controversial: there are reported cases of induced interstitial pneumonia[21,22] as well
as reports of efficacy in the treatment of rheumatoid arthritis- and dermatomyositis-associated lung disease[21,23].
Our patient did not experience any respiratory symptoms
during treatment with ADA, and she started complaining
of dyspnea on exertion after the 5th dose of IFX. This
timing is delayed compared with the previously reported
experiences that occurred in the majority of rheumatology cases after the 2nd-3rd infusion[24-28]. Similarly, in the
CD patient described by Weatherhead et al, symptoms appeared after the first infusion and were exacerbated after
the 2nd[27]. In the most recently reported case of nonspecific interstitial pneumonia in a young female with UC,
symptoms appeared after the 2nd infusion of IFX[30]. The
timing of respiratory symptoms after the 5th infusion of
IFX observed in our patient is similar to that reported by
Wiener and colleagues in a 63-year-old woman affected
by UC[31]. Most of the reported cases received anti-TNF α
associated with other immunomodulators[6]; additionally,
in the reports by Weatherhead and Wiener, the patients
were taking other medications for IBD (azathioprine and
balsalazide, respectively)[29,31]. Thus, it was hypothesized
that TNF-α blocking agents might provide a favorable
environment for the induction and/or the progression
of iatrogenic lung disease through modulation of the immune system[32].
In the present case, it is reasonable to suspect druginduced interstitial lung disease attributable to IFX for
several reasons: (1) the onset of respiratory symptoms
shortly after IFX introduction; (2) the 8-year treatment
with mesalamine without any symptoms; and (3) the slow
improvement after mesalamine discontinuation (despite
its rapid wash-out period) and after IFX discontinuation
(consistent with its long wash-out period). Given the seriousness of the adverse event, definite proof is unrealistic
because a re-challenge with the drug would be unethical and dangerous; however, the lack of an anatomical
diagnosis using open-lung biopsy limited the differential
diagnosis.
In conclusion, there is emerging evidence that antiTNF-α agents might induce lung toxicity even in the long
term. High vigilance is recommended for the occurrence
of respiratory symptoms in patients undergoing biological treatment.

Table 2 Spirometric values during the follow up

FEV1, L
FVC, L
TLC, L
RV, L
FRC, L
DLCO, mL/mmHg per minute

4-wk
follow up

8-wk
follow up

12-wk
follow up

2.03 (58%)
2.08 (52%)
3.04 (56%)
0.91 (62%)
1.62 (57%)
NA

2.24 (64%)
2.33 (58%)
3.63 (67%)
1.30 (88%)
2.47 (87%)
17.3 (58%)

2.56 (73%)
2.62 (66%)
3.73 (69%)
0.97 (66%)
2.44 (86%)
19.0 (64%)

FEV1: Forced expiratory volume in one second; FVC: Forced vital capacity;
TLC: Total lung capacity; RV: Residual volume; FRC: Functional residual
capacity; DLCO: Diffusion capacity of carbon monoxide; NA: Not available.

DISCUSSION
Although IBDs are pathologic conditions of the gastrointestinal tract, they should be considered as systemic diseases because almost all organs can be involved, although
the most frequent extra-intestinal manifestations are
articular, dermatologic, ophthalmologic and hepatobiliary[7,8].
Pulmonary involvement can manifest with different
patterns[9]. A significant proportion of IBD patients show
abnormal functional tests compared to healthy matched
controls, suggesting the potential presence of subclinical pulmonary dysfunctions[2,10-13]. In addition and more
importantly, HRCT scans performed in 2 series of consecutive IBD patients were pathological in 53.00% and
64.10% of patients, respectively[14,15]. Interestingly, these
findings were unrelated to the presence of respiratory
symptoms.
Our patient had never previously experienced respiratory symptoms; she did not smoke and did not suffer
from asthma or atopy. The previous existence of subclinical respiratory defects cannot be excluded because
the patient did not perform a functional respiratory test
before the onset of pulmonary symptoms. Nonetheless,
it is reasonable to predict the absence of abnormalities
because the baseline chest-X ray performed before starting anti-TNF-α therapy was unremarkable.
In addition to IBD-associated pulmonary manifestations, the occurrence of drug-induced effects has to be
considered, particularly according to the cyto-immunological analysis of bronchoalveolar lavage fluid, which in
our case, was consistent with subacute respiratory illness
compatible with either nonspecific interstitial pneumonia
or cryptogenic pneumonia[16-18]. Several cases of pulmonary toxicity induced by sulfasalazine and mesalamine
have been reported, particularly eosinophilic pneumonia,
which is characterized by eosinophilic infiltration of the
lungs with or without peripheral eosinophilia[2]. In our
patient, we detected normal levels of peripheral eosinophils, and transbronchial biopsy did not reveal an abnormal number of these cells; however, the examination of
specimens obtained by fiberoptic bronchoscopy is suboptimal for the diagnosis of interstitial lung diseases.
Most of the reported reactions occurred between 2 and 6
mo after the introduction of the drug, with rare cases occurring later on (44 mo)[2,19,20]. Peripheral eosinophilia was
WCCR|www.wjgnet.com
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Core tip: Tumour induced osteomalacia (TIO) is a rare
and often unrecognized cause of hypophosphatemia. We
report on a case of TIO due to a hemangiopericytoma
originating from the left nasal sinus. The patient was a
55-year-old male with a 3-year history of left hip pain
and an undisplaced left hip fracture. Our case highlights
the importance of considering TIO when assessing patients with low serum phosphate.
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Abstract

INTRODUCTION

Tumour induced osteomalacia (TIO) is a rare and often
unrecognized cause of hypophosphatemia. We report
on a case of TIO due to a hemangiopericytoma originating from the left nasal sinus. The patient was a
55-year-old male with a 3-year history of left hip pain
and an undisplaced left hip fracture. Biochemical testing demonstrated low levels of serum phosphate and
serum 1,25-dihydroxyvitamin D, and an elevated level
of fibroblast growth factor 23. Octreotide scanning
demonstrated uptake in the left nasal sinus area and a
computed tomography scan revealed a left nasal sinus
mass. The patient underwent surgical resection of the
mass and histology was consistent with a sinonasal
hemangiopericytoma. His serum phosphate levels normalized almost immediately after surgery and he had
complete resolution of hip pain. Our case highlights
the importance of considering TIO when assessing patients with low serum phosphate.

Tumour induced osteomalacia (TIO) is a rare paraneoplastic
syndrome characterized by hypophosphatemia and abnormal vitamin D metabolism. TIO is typically caused by small
endocrine tumours that secrete the phosphaturic hormone
fibroblast growth factor 23 (FGF23)[1,2]. A lack of awareness
among clinicians about the existence of TIO, combined
with the fact that once TIO is recognized as a possible
diagnosis the instigating tumour may be difficult to locate,
means that most patients with TIO can have symptoms
for up to 10 years before a definitive diagnosis is made[3,4].

CASE REPORT
We report here on a 55-year-old Caucasian male who was
referred to our osteoporosis clinic in February 2010 due
to concerns of ongoing fractures despite bisphosphonate
therapy. The patient reported that he was in good
health until 2007 when he suffered a left “undisplaced
hip fracture” after falling in the bathtub. His primary
care practitioner made a diagnosis of osteoporosis and
prescribed alendronate 70 mg weekly, vitamin D 800 IU

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Table 1 Laboratory investigations
Calcium (2.20 to 2.60)1 (mmol/L)
Phosphate (0.8 to 1.45) (mmol/L)
Magnesium (0.70 to 1.05) (mmol/L)
Creatinine
25(OH)D (nmol/L)
Alkaline phosphatase (40-120) (IU/L)
PTH (1.4 to 7.6) (pmol/L)
1,25(OH)D (39-193) (pmol/L)
Fractional absorption of phosphate (%)
FGF23 (8-54) (pg/mL)

2.26
0.44
0.88
70
76
315
7.2
32
14
194

1

Indicates normal range. PTH: Parathyroid hormone; FGF23: Fibroblast
growth factor 23.

Figure 1 Bilateral radiographs of femurs. Arrows indicate Looser’s zones.

once daily and calcium citrate 650 mg twice daily. He
continued to take these agents up to the time of assessment
in our clinic. The patient stated that after his initial fall in
2007 he had at least three more falls, all on the left side, and
repeat radiographs demonstrated a persistent undisplaced
left hip fracture. After his initial fall in 2007, he developed
left sided groin/hip pain aggravated by walking and in
2008 he started using a cane to assist with ambulation. He
denied generalized fatigue, weakness, and weight loss, and
had no active medical problems. He did not smoke or take
glucocorticoids. He did not drink alcohol, but reported
that he was a prior binge drinker, consuming 24 drinks per
day for 10 years; his last drink was 15 years ago. There was
no family history of any bone disease. Physical examination was normal. Specifically, he was a well looking man
with normal muscle strength in the upper and lower proximal muscle groups. Bone mineral density (BMD) testing
by dual energy X-ray absorptiometry showed a lumbar
spine T score of -0.6 (1.147 g/cm2); a right femoral neck
T score of -3.4 (0.624 g/cm2) and a right total hip T score
of -3.5 (0.638 g/cm2). Laboratory testing revealed persistently low levels of serum phosphate, elevated levels of
serum alkaline phosphatase, and serum levels of calcium,
creatinine, parathyroid hormone (PTH) and 25(OH) vitamin D that were in the normal range. Further laboratory
testing demonstrated low serum 1,25(OH)D levels and an
increase in serum FGF23, also unchanged with repeated
testing. Tubular reabsorption of phosphate was calculated
and found to be decreased (Table 1). Prostate specific
antigen testing was negative, serum bicarbonate and urine
electrolytes were normal. Radiographs of the right and
left femurs revealed Looser’s zones (Figure 1).
The patient was advised to stop the alendronate, and
was started on phosphate Sandoz 500 mg bid, rocaltrol
1 mg/d and underwent octreotide scanning which demonstrated nonspecific uptake in the sinus area consistent
with sinusitis (Figure 2). On further questioning, the
patient reported that he had a longstanding history of
“chronic sinusitis” but had not had any specific testing or
treatments for this condition.
Computed tomography (CT) scan of the sinuses demonstrated a left posterior nasal cavity mass associated with
bony remodelling. An open biopsy of the mass revealed a
subepithelial neoplasm composed of spindle cells with a
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Figure 2 Octreotide scan demonstrating uptake in the sinus area.

Figure 3 Photomicrograph demonstrating spindle cell neoplasm with
prominent thin-walled branching vasculature. The tumour is comprised of
short fascicles of cells with pale eosinophilic cytoplasm and bland ovoid nuclei.
There is conspicuous extravasation of erythrocytes (haematoxylin and eosin,
× 200).

fascicular pattern. The cytoplasm was ample and eosinophilic. The nuclei were ovoid with mild atypia and the mitotic activity was not readily identified. Occasional hyalinised blood vessels, some of which contained “stag-horn”like branching, were noted. Interstitial haemorrhage and
hemosiderin deposition were present. There was no evidence of necrosis or significant pleomorphism (Figure 3).
Immunohistochemistry revealed expression of BCL-2;
however, the tumour was negative for smooth muscle
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actin, desmin, CD34, S-100, and keratin (AE1/AE3). The
patient received neoadjuvant radiation therapy (50 Gy in
25 fractions from September 21 to October 26, 2011) and
had the mass surgically resected in December 2011. The
resection specimen contained reactive changes compatible
with the neoadjuvant therapy effect, but it was otherwise
similar to the initial biopsy. There was no evidence of
myxochondroid matrix or dystrophic calcification to suggest phosphaturic mesenchymal tumour, mixed connective
tissue variant; hence, the findings were most in keeping
with a variant of a sinonasal hemangiopericytoma-like tumour. Phosphate Sandoz and rocaltrol were discontinued
postoperatively.
The patient was reassessed in our osteoporosis clinic in
March 2012. At that time he reported feeling well with no
hip/groin pain. He had stopped using a cane for ambulation a month prior to the clinic visit. Compared to values
in 2010, serum phosphate was in the normal range and
BMD testing demonstrated a lumbar spine T score of 2.5
(1.523 g/cm2; increased by 29%), a femoral neck T score
of -1.7 (0.844 g/cm2; increased by 25%) and total hip T
score of -1.7 (0.855 g/cm2; increased by 35%).

kidney. Low levels of phosphate stimulate calcitriol production which increases gut reabsorption of calcium and
phosphate and causes the release of calcium and phosphate from the bone. The increase in serum calcium, together with the increase in calcitriol, inhibits PTH secretion which allows an increase in the tubular reabsorption
of phosphate and an increase urinary calcium excretion[6].
Causes of low phosphate levels can be categorized
into three major groups: intracellular shifts (the redistribution of phosphorous from extracellular fluid into cells),
decreased intestinal absorption and increased urinary
excretion. Each of these causes is associated with a long
differential diagnosis that has been reviewed in other
publications in detail[7-9]. Briefly, intracellular shifts include
treatment of diabetic ketoacidosis, refeeding of malnourished patients with anorexia, tumour consumption, sepsis
and hungry bone syndrome. Decreased intestinal absorption is most commonly due to vitamin D deficiency or vitamin D resistance. Increased urinary excretion can be due
to primary renal transport defects (Faconi syndrome), excess PTH (primary and secondary hyperparathyroidism),
excess FGF23 production (from bone or from tumour),
production of other phosphaturic proteins from tumours,
or overproduction of klotho which is a cofactor required
for FGF23 signaling.

DISCUSSION
Epidemiology of TIO
TIO was first recognized as a disease by Prader et al[5] in
1959. Prader et al[5] reported on an 11.5-year-old girl who
developed severe rickets over 1 year. Studies of kidney
function were normal with the exception of decreased
tubular phosphate absorption. Subsequently, a giant cell
granuloma was identified on a rib which, when removed,
resulted in healing of her rickets. Prader et al[5] suggested
that there was likely an unidentified “substance” secreted
by the granuloma that resulted in the development of the
patient’s rickets and when the tumour was removed the
“substance” was also removed, and her rickets resolved.
The unidentified substance was most likely a phosphaturic agent - specifically FGF23. Since Prader’s publication, there have been over three hundred cases of TIO
reported in the literature, mainly in association with small
endocrine tumours that secrete FGF23.

FGF23
FGF23 is an essential regulator of phosphate homeostasis. FGF23 binds to FGF receptor 1c and its coreceptor
klotho, and activation of this receptor complex inhibits
reabsorption of phosphate by reducing expression of sodium-phosphate transporters in the proximal tubule[10,11].
FGF23 also decreases the synthesis of 1,25-dihydroxyvitamin D [1,25(OH)2D] in the renal proximal tubules. Both
of these effects serve to lower serum phosphate levels.
Hyperphosphatemia leads to an increase in the secretion
of FGF23 by osteocytes while hypophosphatemia decreases FGF23 secretion. This explains why most cases of
hypophosphatemia are associated with an increase in synthesis of 1,25(OH)2D unless they are FGF23 dependent.
Causes of FGF23-dependent hypophosphatemia include a small number of inherited conditions, most of
which develop in childhood or adolescence, such as: X-linked
hypophosphatemia, autosomal dominant hypophosphatemia, and autosomal recessive hypophosphatemia. The
other cause of FGF23-dependent hypophosphatemia is
TIO. Over the past 10 years assays for FGF23 have become widely available and this has resulted in an increase
in the recognition and diagnosis of FGF23-related hypophosphatemia[12].

Phosphate homeostasis
Serum phosphate plays a key role in cell membrane composition, energy metabolism, and bone mineralization.
Not surprisingly then, the symptoms of hypophosphatemia in adults can include fatigue, weakness, bone pain and
fractures.
About 2/3 of dietary phosphate is absorbed in the
intestine (duodenum and ileum). The absorbed phosphate is primarily stored in the bone with a small amount
in the circulation. The circulating phosphate is filtered
by the glomerulus and 85%-95% of filtered phosphate
is reabsorbed in the proximal tubule of the kidney. It is
noteworthy that renal phosphate reabsorption can only
increase up to a threshold and thereafter phosphate is
excreted in the urine. Phosphate levels are maintained by
an ongoing interaction between the intestine, bone and
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Diagnosis
The laboratory evaluation of TIO includes serum measurements for phosphate, calcium, alkaline phosphatase,
creatinine, PTH and 1,25(OH)D and a fasting 2-h urine
for measurement of phosphate, creatinine, calcium, amino
acids and glucose. In addition, the tubular reabsorption
of phosphate (TmP/GFR) should be calculated: 1 - urine
phosphorous × serum creatinine/urine creatinine × se-
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rum phosphorus (all measured in milligrams per deciliter).
Note that when the serum phosphate is low the tubular
reabsorption of phosphate should be relatively high, and
in renal phosphate wasting the tubular reabsorption of
phosphate is lower than expected given the serum value.
Because complete surgical resection can cure TIO,
localizing the tumour is critical. These tumours are often
found in the craniofacial region or extremities. Thus, a
careful physical examination should be focused in these
areas. Conventional imaging with magnetic resonance
imaging (MRI) or CT scans can be used to image areas
of clinical suspicion. Some tumours associated with TIO
express somatostatin receptors and can be detected using
a radiolabeled somatostatin analog (octreotide scan)[3,13].
Other imaging techniques that have been used in locating these tumours include: whole body MRI, positron
emission tomography, and selective venous sampling for
FGF23 in a patient with a groin mass[14-16].

clude x-linked hypophosphatemia, autosomal dominant
hypophosphatemia and autosomal recessive hypophosphatemia. Typically, these conditions present in childhood
or adolescence and may be associated with a family history of hypophosphatemia. The fact that our patient was
well until age 52 with no family history of bone disease or
hypophosphatemia made these conditions unlikely. Total
body octreotide scanning demonstrated nonspecific uptake in the sinus region consistent with sinusitis and a CT
of the sinus confirmed a tumour in the left nasal sinus.
The mass was biopsied and histopathology demonstrated
a probable variant of sinonasal hemangiopericytoma-like
tumour. The patient underwent surgical resection of this
lesion and after surgery there was a resolution of laboratory abnormalities, clinical symptoms and a dramatic
improvement in BMD. Our patient’s clinical course highlights both the difficulty in diagnosing TIO and the rapid
clinical improvement when the tumour is removed.

Histopathology
Historically, TIO-associated mesenchymal tumours were
considered a heterogenous population. Recently, however, it has been suggested that roughly 90% represent
phosphaturic mesenchymal tumours of mixed connective
tissue type[17-19]. Other tumours, albeit much less common, associated with TIO include: hemangiopericytoma,
sinonasal-type hemangiopericytoma, chondroblastoma,
enchondroma, chondromyxoid fibroma[19,20]. Rarely, TIO
has been reported with other tumour types, including carcinoma and hematolymphoid neoplasms[20].
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Core tip: Characteristic radiologic findings such as calcifications on computed tomography scan and a ringand-arc pattern on enhanced T1 weighted image were
useful in the preoperative diagnosis of low grade chondrosarcoma of the septum. Awareness of radiologic
findings of low grade chondrosarcoma can help to make
an accurate diagnosis and perform appropriate excision,
leading to successful local control.
Original sources: Lee DH, Jung SH, Yoon TM, Lee JK, Joo YE,
Lim SC. Low grade chondrosarcoma of the nasal septum. World J
Clin Cases 2013; 1(1): 64-66 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i1/64.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i1.64

INTRODUCTION
Chondrosarcoma constitutes approximately 15% of all
primary malignant bone tumors. Chondrosarcomas occur most frequently in the long bones, pelvis, and ribs,
but rarely occurs in the nasal cavity. Chondrosarcoma of
the nasal septum is very rare and is sometimes difficult to
suspect on physical examination. However, because differentiating low grade chondrosarcomas from chondromas is
also difficult radiologically[1] or histologically[2], accurate diagnosis can be a challenge to physicians. Here, we present
a case of low grade chondrosarcoma of the nasal septum
with characteristic radiologic findings which was successfully treated with endoscopic surgery.

Abstract
Chondrosarcoma of the nasal septum is extremely rare.
In some cases, it may be difficult to preoperatively differentiate low grade chondrosarcoma from benign cartilaginous tumors such as chondroma. We report a case
of low grade chondrosarcoma of the nasal septum with
characteristic radiologic findings. Characteristic radiologic
findings such as calcifications on computed tomography
scan and a ring-and-arc pattern on enhanced T1 weighted image were useful in the preoperative diagnosis of
low grade chondrosarcoma of the septum. Awareness
of radiologic findings of low grade chondrosarcoma can
help to make an accurate diagnosis and perform appropriate excision, leading to successful local control.

CASE REPORT
A 56-year-old woman presented with the left nasal obstruction which was present for 1 mo. On endoscopic examination, the patient was noted to have an obstructing mass
in the posterior portion of the left nasal cavity which was
originated from the posterior nasal septum (Figure 1). No
abnormalities of facial sensation or vision were detected.
A computed tomography (CT) scan revealed the presence
of approximately a 3 cm sized soft-tissue mass with punc-
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Figure 1 Endoscopic view shows a smooth surfaced mass on the posterior septum. S: Septum; IT: Inferior turbinate.

Figure 3 Magnetic resonance imaging findings. A: T2WI demonstrates a
mass (arrow) with high-intensities, which corresponds to chondroid matrix; B:
T1WI with gadolinium-enhanced shows heterogenous enhancement with ringand-arc appearance which corresponds to fibrovascular bundles (arrow) surrounding the cartilaginous nodules.

Figure 2 Computed tomography scan reveals an approximately 3 cm sized
soft-tissue mass with focal septal destruction and calcifications (arrow) on
the posterior septum.

sinuses, nasal cavity, and the maxilla. Of the 56 patients in
the Mayo series, 41.1% of chondrosarcomas were located in
the nasal septum, ethmoid, and sphenoid, 25% in the maxillary sinus, 19.6% in the maxilla, 10.7% in the mandible and
3.6% in the tip of the nose[3]. Among sinonasal involvements,
chondrosarcoma of the nasal septum is extremely rare.
Presenting symptoms can vary depending on the involvement of adjacent structures by the tumor. Nasal obstruction
is the common complaint of patients with chondrosarcoma
of the nasal septum. Septal chondrosarcoma can involve the
paranasal sinuses, skull base, palate, and/or orbit[4-8].
Chondrosarcomas have a lobulated growth pattern,
hypercellularity, and cytologic atypia. They are categorized
into three grades, Grades 1, 2, and 3, on the basis of the
degree of cellularity, nuclear size and atypia, and mitotic
activity. Grade 1 (low grade) tumors display an abundant
chondroid matrix with scattered clusters of chondrocytes
with near-normal nuclei, no mitotic figures, and occasional
binucleation; Grade 2 tumors have a higher degree of cellularity with a less-chondroid matrix, increased mitotic figures, multinucleation, and hyperchromatic vesicular nuclei;
Grade 3 tumors are characterized by irregularly shaped
chondrocytes in a myxoid matrix, more increased hypercellularity, nuclear pleomorphism, and mitosis than Grades
1 and 2 tumors[9,10]. Histological differential diagnosis includes chondroid differentiation in osteosarcomas, enchondromas, and chondroid chordomas[11]. One of the most
difficult challenges involves the distinction between low

tuate calcifications centered on the posterior septum. The
mass bowed the medial wall of the left maxillary sinus and
extended into the nasopharynx, but there was no bone erosion of the skull base (Figure 2). On magnetic resonance
imaging (MRI), a septal mass showed low-intensity on T1weighted images, high-intensity on T2-weighted images, and
heterogenous enhancement with ring-and-arc appearance
on enhanced T1-weighted images, suggesting low grade
chondrosarcoma (Figure 3). Following this, an intranasal
endoscopic biopsy of the septal mass was performed. The
histopathologic result showed benign cartilaginous tissue,
suggestive of chondroma. With radiologic findings and
histologic findings, low grade chondrosarcoma was strongly
suspected. The mass was removed endoscopically. Final
histopathology was consistent with low-grade chondrosarcoma and the histopathological surgical margin was tumor
free. No adjuvant treatment was deemed necessary. The
post-operative course was uneventful. At 2 years after the
surgery, the patient showed no evidence of recurrence.
This report was approved by the Institutional Review
Board of Chonnam National University Hwasun Hospital.

DISCUSSION
The most common sites for chondrosarcoma of the head
and neck have been variably reported as jawbones, paranasal
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grade chondrosarcomas and enchondromas at radiology
and histology, which often lead to initial misdiagnosis[1,2]. In
our case, low grade chondromosarcoma could not be differentiated from chondroma on punch biopsy specimen.
Because chondrosarcomas grow slowly with a lobular
pattern of hyaline cartilage matrix and peripheral endochondral ossification and undergo myxoid degeneration
and necrosis, these pathological features will produce
the appearance of chondrosarcoma on imaging studies.
Imaging study is complementary to histology and can be
paramount in the diagnosis of low grade chondrosarcomas. Although plain X-ray of the paranasal sinus provides
little information, CT and MRI are found to be very helpful. On CT, chondrosarcomas typically appear as lesions
composed of hypodense matrix with typical calcifications
which may vary from amorphous to punctuate to large.
Associated bone erosion or destruction can also be seen
in such cases[12]. MRI findings of low grade chondrosarcoma have been shown to be characteristic. Low-grade
chondrosarcomas are typically hypo- to isointense on
T1WI. On T2WI, marked hyperintensity is shown, which
represents the lobular architectures of hyaline cartilage
with high water content and the cartilaginous lobules may
be surrounded by low-signal-intensity septa which are related to mineralized matrix, marrow, and fibrosis[13,14]. The
contrast enhancement pattern after Gadolinium administration shows characteristic peripheral and septal pattern,
as shown in our case[12,13,15-17]. This ring-and-arc pattern
corresponds to fibrovascular bundles surrounding the cartilaginous lobules and has been known to be suggestive of
low grade chondrosarcoma[16,17], although controversial[13].
F-18 fluoro-2-deoxyglucose positron emission tomography (18F-FDG PET) has been reported to help in cartilaginous tumor grading and outcome prediction. When
the maximum SUV cutoff of 2.0 was used to distinguish
benign and malignant cartilage neoplasms in 26 operated
cartilaginous tumors, the sensitivity of 18F-FDG PET was
90.9%, specificity 100%, and accuracy 96.6%[18].
Mainstay of treatment for chondrosarcoma of the
nasal septum is wide excision with a cuff of normal tissue.
Chondrosarcomas are usually resistant to radiation and
chemotherapy because of slow growth of tumors with a
relatively low fraction of dividing cells[6,19]. In general, 5-year
survival rate ranges from 54% to 81%, when all grades of
chondrosarcoma are included[6]. Due to recurrences after
long disease-free intervals, lifelong follow-up with imaging
studies and endoscopic examination is recommended.
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Fractured tracheostomy tube obturator: A rare cause of
respiratory distress in a tracheostomized patient
Mussarat Afzal, Hadi Al Mutairi, Ikram Chaudhary
action. Delayed diagnosis and subsequent delayed
treatment is associated with serious and sometimes life
threatening complications. We describe a case of acute
respiratory distress following aspiration of part of the obturator of a tracheostomy tube during a routine change
of the tracheostomy tube.

Mussarat Afzal, Hadi Al Mutairi, Ikram Chaudhary, King
Fahad Specialist Hospital, Dammam, PC 31444, Eastern Province, Saudi Arabia
Author contributions: All authors contributed to this work.
Correspondence to: Dr. Mussarat Afzal, Consultant Anesthetist, King Fahad Specialist Hospital, PO Box 15215, Dammam, PC 31444, Eastern Province,
Saudi Arabia. dr_mussarat_a@hotmail.com
Telephone: +966-56-1116907 Fax: +966-56-1116907
Received: March 5, 2013
Revised: May 3, 2013
Accepted: June 8, 2013
Published: February 8, 2014

Original sources: Afzal M, Al Mutairi H, Chaudhary I. Fractured
tracheostomy tube obturator: A rare cause of respiratory distress
in a tracheostomized patient. World J Anesthesiol 2013; 2(3):
30-32 Available from: URL: http://www.wjgnet.com/2218-6182/
full/v2/i3/30.htm DOI: http://dx.doi.org/10.5313/wja.v2.i3.30

Abstract
Foreign body aspiration is a worldwide health problem
which often results in life threatening complications.
Tracheostomy tube fracture resulting in airway obstruction is a serious condition which has been reported in
the medical literature. We report a rare case of a tracheostomy obturator fractured and lodged in tracheobronchial tree in a patient who presented with acute
respiratory distress. Rigid or flexible bronchoscopy is
frequently necessary for the diagnosis as well as the
treatment. In adults, removal of the foreign body can
be attempted during a diagnostic examination with a
fiberoptic bronchoscope under lignocaine local infiltration with sedation, which may help to avoid any further
invasive procedures. Flexible bronchoscopy should
always be considered in foreign body aspiration. A periodic review of the techniques of tracheostomy care, including timely check-ups for signs of wear and tear, can
possibly eliminate such avoidable late complications.

INTRODUCTION
Foreign body aspiration is often a serious medical condition that demands timely recognition and prompt action.
Delayed diagnosis and subsequent delayed treatment is
associated with serious and sometimes fatal complications[1]. In adults, however, foreign body aspiration can be
tolerated and remain undetected for a long time. We describe a case in which part of the tracheostomy obturator
was broken and migrated into the tracheobronchial tree,
resulting in acute respiratory distress.

CASE REPORT
A tracheostomized 68-year-old male known to have
hypertension and diabetes presented at our emergency
room with progressive acute respiratory distress. During
a routine change of the tracheostomy tube, medical staff
noticed that the tracheostomy obturator was fractured
and had migrated into the trachea. The bronchoscopic
removal in a referral hospital was unsuccessful. Therefore, the patient was referred to our hospital for further
management. Past medical history revealed that the
patient had had a cardiac arrest 3 mo earlier due to myocardial ischemia and was successfully resuscitated. After

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Respiratory distress; Tracheostomy; Foreign
body; Aspiration; Bronchoscopy
Core tip: Foreign body aspiration is often a serious medical condition that demands timely recognition and prompt
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Figure 1 The prominent broncho-pulmonary markings without a radioopaque foreign body in the right lung.

prolonged cardiopulmonary resuscitation, the patient
remained on a ventilator for 3 wk. Thus, the tracheostomy was done after the few unsuccessful attempts of
weaning from the ventilator. Pre anesthesia evaluation
revealed electrocardiography (ECG) showing periodical
supra ventricular tachycardia with antero-lateral ischemic
changes, whereas the echocardiography showed a moderately dilated left ventricle with severely impaired systolic
function, with an ejection fraction of 10%-25%.
His computed tomography of the brain showed an
old infarct and microangiopathic ischemic change. His
respiratory rate was 35/minute, O2 saturation 88%-89%
and blood pressure 90/50 mmHg. He was conscious and
oriented but both his upper and lower limbs were spastic. Auscultation of the chest revealed decreased breath
sounds on the right side. A subsequent X-ray of the chest
did not show any foreign body (Figure 1). He was immediately taken to the operating room.
After putting on ECG leads, pulse oximeter, oxygen
through a face mask and noninvasive blood pressure
measurement, Xylocaine 2% was infiltrated into the
trachea through the tracheostomy tube. About 1 mg of
Midazolam was given intravenously and 15 mL/h propofol infusion was commenced.
The fiberoptic bronchoscopy revealed a fractured part of
the obturator deeply lodged in the right bronchus (Figure 2A).
After suction of secretions, the obturator was removed
with endoscopic forceps and it was pulled out from the tracheostomy tube with artery forceps (Figure 2B). After the
uneventful procedure, the patient was sent to the recovery
room. Two days later, the patient was referred back to the
primary hospital for long term management.

Figure 2 Bronchoscopic view showing the tracheostomy tube obturator
lodged in the right main stem bronchus (A) and a tracheostomy obturator
after removal from the right main bronchus (B). The length of the broken
obturator measures 4.5 cm.

the tube and the neck plate, the distal end of the tube
and the fenestration site[4,5]. In our case, it was not the TT
but part of the obturator (introducer) which fractured
and migrated to the distal trachea and was noticed during
a routine change of tracheostomy tube by the staff.
Foreign body aspiration can be a life-threatening emergency. An aspirated solid or semisolid object may lodge
in the larynx or trachea. If the object is large enough to
cause nearly complete obstruction of the airway, asphyxia
may rapidly lead to death[6].
Tracheobronchial foreign body (TFB) aspiration is
rare in adults, although the incidence rate rises with advancing age. Risk factors for TFB aspiration in adults are
a depressed mental status or impairment in the swallowing reflex[5]. Symptoms associated with TFB aspiration
may range from cough, dyspnea, fever and acute asphyxiation with or without complete airway obstruction. In
adults, many other medical conditions mimic breathing
abnormalities similar to those associated with TFB aspiration. In our case, there was a definitive history of a
missing part of the obturator during a change of the TT.
If the history is not suggestive, then only a high index of suspicion can ensure proper diagnosis and timely
removal of the foreign body[6]. Initial treatment is airway
management. Radiographic imaging may assist in localizing the foreign body. Bronchoscopic removal of the
foreign body is necessary to avoid long-term sequelae.
Flexible bronchoscopy is effective both in the diagnosis
and removal of foreign bodies[7].

DISCUSSION
The first case of a fractured, metallic tracheostomy tube
was reported by Bassoe et al[2] in 1960. Since then, this
kind of a complication has been published in the medical
literature frequently, with all kinds of tracheostomy tubes
(TT). The composition of TTs range from metal, poly
vinyl chloride to silicone[3]. A number of factors predispose fracture of one of the flanges of the TT. The most
frequent weak points of TT are the junctions between

WCCR|www.wjgnet.com

1346

February 8, 2014|First Edition|

Afzal M et al . Respiratory distress in a tracheostomized patient

Almost all aspirated foreign bodies can be extracted
bronchoscopically. If rigid or flexible bronchoscopy is
unsuccessful, surgical bronchotomy or segmental resection may be necessary. Chronic bronchial obstruction
with bronchiectasis and destruction of lung parenchyma
may require segmental or lobar resection.
A pulmonologist or thoracic surgeon with experience
in foreign body extraction should immediately perform
bronchoscopic inspection and extraction of the object[8].
An anesthesiologist may be needed to maintain adequate ventilation and control of the upper airway during
diagnostic and therapeutic procedures. Rigid bronchoscopy is performed with the patient under general anesthesia
or heavy sedation[8].
As foreign bodies in the TBT are uncommon in
adults, the clinician must be vigilant regarding their possibility. Foreign body aspiration should be considered especially in the etiology of recurrent lung diseases and in the
presence of risk factors for aspiration, in particular with
different neurological and neuromuscular diseases. They
can be safely and successfully removed in the majority
of patients by using fiberoptic bronchoscopy under local
anesthesia alone or under local anesthesia with sedation.
An endotracheal intubation is recommended in cases of
a repeated procedure.
An intermittent review of the techniques of tracheostomy care should be done, including timely check-ups for
signs of wear and tear which can possibly eliminate such
avoidable late complications[9].
Since there are no universally accepted and published
standards of care for a tracheostomy tube, the policy
should be to provide patients who require an indwelling
tracheostomy tube with the following recommendations
for home care: (1) Replace the tracheostomy tube every
6 mo; (2) Change/clean the inner cannula every 48 h;
(3) Replace the tracheostomy ties weekly; (4) Change the
dressing daily; and (5) Use nocturnal humidification[10].

In conclusion, cases of tracheostomy tube fractures
and aspiration into TBT have been reported in the literature. We, hereby, report a rare case of the TT obturator
that had fractured and migrated to the right main stem
bronchus. Proper care and high vigilance when the obturator is removed during suction and cleaning of the TT is
of high clinical importance.
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Successful management of life-threatening respiratory
failure from H1N1 influenza
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distress syndrome following novel H1N1 virus infection,
we advocate the use of ECMO when conventional mechanical ventilation fails.
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Core tip: Novel influenza A virus infection can result in
acute respiratory distress syndrome extremely difficult
to manage with conventional mechanical ventilation
and non-invasive therapy. Veno-arterial extracorporeal
membrane oxygenation can provide respiratory and
circulatory support in these patients. We successfully
weaned a postpartum patient after 10 d of extracorporeal membrane oxygenation. Furthermore, by employing
the pure percutaneous method of cannulae insertion,
we minimized implantation time and trauma.
Original sources: Al-Attar N, Bouadma L, Altaani H, Wolff M,
Nataf P. Successful management of life-threatening respiratory
failure from H1N1 influenza. World J Respirol 2013; 3(1): 8-10
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v3/i1/8.htm DOI: http://dx.doi.org/10.5320/wjr.v3.i1.8

Abstract
We report the outcome of a pregnant woman with a
life-threatening acute respiratory distress syndrome
from a novel influenza A (H1N1) virus infection 3 d
postpartum successfully managed by veno-arterial extracorporeal membrane oxygenation. The patient was
successfully weaned from extracorporeal membrane
oxygenation (ECMO) on day 10. Novel H1N1 virus infection was identified by real-time reverse transcriptionpolymerase chain reaction. Veno-arterial ECMO in this
patient carried a number of specific advantages namely
maintaining haemodynamic stability obviating the need
for inotrope support and improving oxygenation compared to alternative approaches such as veno-venous
ECMO and pumpless devices. Femoral arterial and venous cannulae were inserted in a pure percutaneous
method allowing rapid establishment of extracorporeal
circulation. Given the high mortality of acute respiratory
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INTRODUCTION
Acute respiratory distress syndrome (ARDS) is a lifethreatening complication of influenza. It has been reported after novel influenza A (H1N1) virus infection
and is a major cause of death in these patients[1]. The
virus causes lung damage from direct injury to the respiratory epithelium and can be associated with secondary
cytokine storm[1]. The management comprises aggressive
supportive care, with positive pressure ventilation and
high oxygen concentrations. However, mechanical ventilation carries the risk of barotrauma and oxygen toxicity,
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aspirate were negative. Novel H1N1 virus infection was
documented by testing of respiratory (bronchoalveolar
lavage) specimens with real-time reverse transcriptionpolymerase chain reaction.

DISCUSSION
The patient was previous healthy and although pregnancy
is known to increase the risk for influenza-associated
morbidity and mortality during seasonal influenza epidemics[7,8] and pandemics[9,10], there seems to be a disproportionate increase in lethality for young, healthy individuals infected with HP strains of H1N1 viruses which
correlates with a significant increase in the recruitment
of inducible NOS-producing dendritic cells to the pneumonic lung, explaining the severity of the presentation[11].
The Centers for Disease Control and Prevention have reported a total of 20 cases of novel H1N1 virus infection
among pregnant women in the United States, of which
one patient developed ARDS and died[12]. In metropolitan France, 3 cases of infection in pregnant women were
reported (out of a total of 921 confirmed or probable
cases), none of which were associated with complications[13]. The use of veno-arterial ECMO in this patient
maintained hemodynamic stability obviating the need
for inotrope support and is less cumbersome than venovenous ECMO. It was inserted in a pure percutaneous
method using the Seldinger’s technique allowing rapid
establishment of extracorporeal circulation. After puncture of the vessel, a soft tipped guide-wire was passed
through the needle. Dilatators were passed stepwise over
the guide-wire to enlarge the access until the cannula size
was achieved. The cannula was inserted and connected
to the ECMO system. Thus percutaneous femoral cannulation carries the advantage of allowing an expeditious
procedure in an emergency situation[14]. Because novel
H1N1 virus infection complicated by ARDS is associated
with a high mortality, ECMO should be considered when
conventional mechanical ventilation fails.

Figure 1 Chest-X ray showing bilateral infiltrates.

further aggravating lung injury[2]. In a series of ARDS
in patients with H1N1 virus infection, mortality among
the patients requiring mechanical ventilation was 58%[1]
compared to 30% for other causes of ARDS. A number
of adjuvant strategies have been employed for treatment
of ARDS, and the use of extracorporeal membrane oxygenation (ECMO) has shown to reduce the ventilator-induced lung injury and mortality in certain patients[3,4]. The
outcome of ECMO has not been specifically reported
in patients with ARDS secondary to novel H1N1 virus
infection but can improve survival by 50% regardless of
the etiology[5,6].

CASE REPORT
A 41-year-old woman (para 5, gravida 2) was transferred
from-the-department of obstetrics for acute respiratory
distress 3 d following a normal vaginal delivery of a 37 wk
term baby boy. The previous gynaecological, medical and
surgical history were unremarkable. A few days before
delivery she had fever (39 ℃) and a flu-like illness. On
the third post-partum day, the patient developed increasing dyspnoea. This was followed by severe hypoxemia,
acute respiratory distress syndrome, and an inability to
achieve adequate oxygenation with conventional ventilation modalities (SaO2 < 90%, arterial pO2 = 49 mmHg
and pCO2 = 29 mmHg). Her chest X-ray showed bilateral widespread alveolar infiltrates (Figure 1). She had
a white cell count of 2.98 × 109/L with predominant
neutrophilia (88.6%) and lymphocyotosis (10.1%), and
C-reactive protein of 179 mg/L. She was transferred to
the intensive care unit where orotracheal intubation and
advanced mechanical ventilation (fraction of inspired
oxygen of 1.0 and positive end-expiratory pressure of 15
cm H2O including inhaled nitric oxide at 10 PPM) did not
significantly improve the respiratory status (SpO2 < 70%).
Consequently, veno-arterial ECMO was established with
an 18Fr cannula inserted into the right common femoral
artery and a 22Fr venous cannula in the right femoral vein,
associated with volume resuscitation. This lead to reversal
of hypercapnia and improved oxygenation.
The patient was successfully weaned from ECMO
on day 10. Bacterial cultures of blood, urine and tracheal
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STOMATOGNATHIC DISEASES
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of choice. Treatment of large and symptomatic hibernomas is surgical excision. This is curative in the majority
of patients with the exception of a rare case reported
having recurrence after unclear resection margins.
Original sources: Jaroszewski DE, De Petris G. Giant hibernoma
of the thoracic pleura and chest wall. World J Clin Cases 2013; 1(4):
143-145 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i4/143.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i4.143

INTRODUCTION
Hibernomas are a type of lipid tumor containing prominent brown adipocytes similar to the brown fat of hibernating animals[1-3]. The tumor can occur in a variety of locations however the extremities, followed by the head and
neck, have been the most common sights[1-4]. Hibernomas
are reported to follow a benign course with the majority presenting as a small, lobulated, nontender lesions[5,6].
We present a case of a giant hibernoma arising from the
pleura which invaded the intra and extra-thoracic chest.

Abstract
Hibernoma is a rare tumor containing prominent brown
adipocytes that resemble normal brown fat. Brown fat
(versus white fat) is predominantly found in hibernating
mammals and infants. Brown fat adipocytes contain a
higher number of small lipid droplets and a much denser concentration of mitochondria. The tumor can occur
in a variety of locations however the extremities, followed by the head and neck, have been the most common sights. All variants of hibernoma described have
followed a benign course with the majority presenting
as a small, lobulated, nontender lesions. We present a
case of a giant hibernoma arising from the pleura which
invaded the intra and extra-thoracic chest.

CASE REPORT
A 50-year-old woman presented for evaluation of a longstanding right anterior chest wall mass. She had vague
sensation of “pressure” at the sight and believed that
the mass had been there at least 5-6 years with gradual
enlargement over time. A computerized tomography
scan with intravenous contract was obtained of the
chest (Figure 1). A circumscribed lobulated mass was
seen arising from the upper anterior right pleura at the
second intercostal space. The mass extended both intra
thoracic and extra thoracic. The intrathoracic portion measured 9.3 cm × 5.0 cm and the extra thoracic
component measured 6.6 cm × 2.9 cm. The extrathoracic
component anteriorly displaced the upper portion of
the pectoralis minor muscle. Subsequent needle biopsy
showed features consistent with hibernoma.
The patient underwent surgical excision of the mass.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hibernoma; Lipoma; Thoracic wall; Pleural
neoplasm; Thoracic neoplasms
Core tip: Hibernomas are rare tumors containing brown
fat. They are uncommonly located on the chest or pleura. Differentiation for other malignant tumors requires
histologic evaluation. Surgical excision is the treatment
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Figure 1 A computerized
tomography scan with intravenous contract was obtained of
the chest. A: A circumscribed
lobulated mass was seen arising from the upper anterior right
pleura at the second intercostal
space. The mass extended
both intra thoracic and extra
thoracic; B: The extrathoracic
component anteriorly displaced
the upper portion of the pectoralis minor muscle (circle).

A

B

B

She was positioned with a roll under the shoulders and
arms tucked at the side. The skin overlying the mass was
incised and dissection taken down to the subcutaneous
fat surrounding the mass. The pectus major was elevated
off the chest wall on the right with careful preservation
of its major blood supply. En-block resection including the pectus minor was then performed of the chest
wall providing a 1 cm circumferential margin. A piece
of Gore®Dualmesh® Biomaterial (WL Gore and Assoc
Inc., Flagstaff, AZ, United States) was then cut to fill
the defect in the chest wall which was approximately
8 cm × 11 cm. Interrupted suture was then used to attach the mesh to the edges of the chest wall defect. A
chest tube was placed and the overlying pectoralis muscle flap secured to the sternum medially. A flat drain
was placed between the mesh reconstruction and the
muscle to prevent seroma. The wound was closed in
layers and dressings placed. Compression wrapping was
performed to help reduce the cavity and prevent fluid
collection. The patient’s hospitalization was uncomplicated. She was discharged home on day 3 and has not
evidence of recurrence.
Pathology showed a specimen with dimensions 10.5 cm
medial to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior (Figure 2A) containing lobular, brown
fat (Figure 2B). The mass extended within the intercostal
space creating bulging exophytic mass of the pleural aspect of the specimen. Immunohistochemical staining for
S-100 was positive and CD34 negative. The pathologic
exam of the tumor showed a well defined, solid, soft
mass microscopically composed of lobules of cells with
granular eosinophilic cytoplasm and multivacuolated cells
(Figure 3). Intermixed were also adipocyte with large
single clear vacuole.
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Figure 2 Pathology showed a specimen with dimensions 10.5 cm medial
to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior containing lobular, brown fat. A: The specimen with dimensions 10.5 cm medial
to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior; B: Grossly
the tumor contained lobular, brown fat.

Figure 3 Microscopic evaluation of the hibernoma is characterized by
vacuolated granular eosinophilic cells (hematoxylin-eosin, × 100). The
inset (hematoxylin-eosin, × 400) shows a high power view of granular and multivacuolated cells in hibernoma.

DISCUSSION
Lipomas are common benign soft tissue tumors of white
fat[3]. Hibernomas are a type of lipoid tumor that contain
prominent brown adipocytes similar to the brown fat of
hibernating animals[1,3,5-9]. The term “brown fat” was originally used by Gery[10]. They are traditionally regarded as
benign tumors without the potential for malignant degeneration, however may cause symptoms as they increase
in size and encroach upon other structures[6]. Clinically,
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surgical excision[1,2,5,6]. This is curative in the majority of
patients with the exception of a rare case reported having
recurrence after unclear resection margins[4,6].

hibernoma is indistinguishable from malignant tumors.
As with other benign lipomatous tumors, they manifest
typical cytogenetic aberrations. The most commonly reported is 11q13-21 without a common translocation partner[1,4]. Radiographically, these tumors can be difficult to
distinguish from malignant tumors such as liposarcomas.
Imaging can vary based upon the mixture of white versus
brown fat contained in the mass[7,8]. Although magnetic
resonance imaging can yield a differential diagnosis of lipomatous tumors, it cannot definitively rule out well-differentiated liposarcomas and other malignant variants[7].
The definitive diagnosis os the tumor is made by histologic confirmation. Microscopically the hibernoma is
distinctive and readily differentiated from other tumors.
The differential microscopic diagnosis includes adult
rhabdomyoma (larger cells, glycogen rich cells with striations and crystals) and granular cell tumor (no lipid vacuoles). Hibernomas have large multi-vacuolated cells with
abundant mature adipose cells, several small capillaries
and no significant decomposition or adipocytic atypia[7].
Immunohistochemical staining should show S-100 positivity for lipidic cells. Oil red O-positive droplets of cytoplasmic lipid can be seen in most cases. CD34 which is
seen in spindle cell and other lipoid component tumors
is usually negative. Several histologic variations have
been described based on the quality of hibernoma cells,
nature of the stroma, and the presence of spindle cell
components[3].
The majority of publications relating to hibernoma
have been small series and case reports. A single clinicopathologic review from the Armed Forces Soft Tissue Registry assessed 170 cases of hibernoma confirming benign behavior and a spectrum of morphologic
features[3]. The majority of tumors presented as slow
growing, progressively enlarging, pain-free masses.
The most common sites of occurrence were the thigh,
shoulder, back and neck[3].
Treatment of large and symptomatic hibernomas is
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the literature
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surgical specimen showed a typical angiolipoma. We
review the previously documented cases of spinal extradural angiolipomas performed with MRI.
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INTRODUCTION
Angiolipoma of the spine is a benign neoplasm consisting of mature fatty tissue and abnormal vascular elements, predominantly in middle-aged, female patients
and situated mainly in the mid-thoracic region. There
are only 142 cases with spinal extradural angiolipoma
reported to date[1]. They account for about 0.14%-1.2%
of all spinal axis tumors and 2%-3% of spinal epidural
tumors[2]. We report another case of spinal angiolipoma
in an elderly patient which showed a typical appearance
on magnetic resonance imaging (MRI). The pathology,
clinical features, diagnostic evaluation, and treatment of
spinal angiolipoma were reviewed.

Abstract
Angiolipoma of the spine is a benign neoplasm consisting of both mature fatty tissue and abnormal vascular
elements, and usually presents with a slow progressive
clinical course. Our patient presented with bilateral
lower extremity weakness and chest-back numbness.
Physical examination revealed adipose elements superficial hypesthesia below the T5 level and analgesia
below the T6 level. Magnetic resonance imaging (MRI)
scan showed an avidly and heterogeneously enhancing mass which was located in the posterior epidural
space. Compression of the thoracic cord by the fusiform mass was seen between T3-T4. During the operation, a flesh pink vascular mass (4.7 cm × 1.0 cm × 1.0
cm) with obscure margin and strong but pliable texture
was found in the posterior epidural space extending
from T3 to T4. There was no infiltration of the dura or
the adjacent bony spine. Histopathological study of the
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CASE REPORT
A 63-year-old man presented with a 1.0-year history of
bilateral lower extremities numbness and a 6-mo history
of difficulty in urination. Concurrently, he noticed bilateral lower extremity weakness and chest-back numbness
one month prior to admission. Physical examination
revealed a superficial hypesthesia below the T5 level and
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Figure 1 Magnetic resonance imaging scan showed a fusiform posterior epidural mass compressing the thoracic cord over two vertebral body segments
between T3-T4. A: Sagittal T1 weighted magnetic resonance imaging (MRI) shows a posterior epidural mass with inhomogeneous isointensity constricting the spinal
cord (arrow); B: Sagittal T2 weighted MRI shows a fusiform mass with slightly inhomogeneous hyperintensity (arrow); C: Sagittal fat-saturated T2-weighted image
shows a hyperintense tumor (arrow); D: Post-contrast sagittal T1-weighted MRI with fat-saturation technique shows an inhomogeneously enhancing mass (arrow); E:
Post-contrast axial T1 weighted MRI show crack like low signal between spinal cord and the lesion, with compression and displacement of the spinal cord (arrow).

DISCUSSION
Pathology
Berenbruch et al[3] reported the first case of spinal angiolipoma (AGL) in 1890 in about a 16-year-old with numerous cutaneous lipomas, while the first pathological report
was made by Howard et al[4] in 1960. It is composed of
varying proportions of mature fat cells and abnormal
capillary, sinusoidal, venous or arterial vascular elements.
Subsequently, AGL has been further subdivided by Lin
et al[5] into two categories: noninfiltrating and infiltrating.
The former is encapsulated and well demarcated, not
inﬁltrating the dura or the vertebrae, often in the dorsal
aspect of the spinal canal. Whereas, the latter is very rare,
entirely or partially unencapsulated, situated in the anterior or anterolateral aspect of the spinal canal with illdefined margins and infiltrates the surrounding tissues.
Our case is type 1, unencapsulated, but not inﬁltrating
the dura or the vertebrae.
The origin and pathogenesis of AGLs is unknown.
Histologically, the lesion is mainly composed of mature fat cells and blood vessels. The fat composition is
similar to the general adipose tissue and the vascular
components consist of capillaries, sinusoids, thin-walled
blood vessels or thick-walled blood vessels with smooth
muscle and occasionally well-developed small arteries
can be seen. A diagnostic feature is the presence of fibrin thrombi in the lumen of capillaries. Degenerative
changes (i.e., myxoid change, hyalinization and fibrosis)
may be present in some longstanding cases[6]. Traditionally, AGL is considered a subtype of spinal lipomas, but
more recent clinicalpathological studies [7] considered
them as a specific entity different from pure lipomas because they were not associated with spinal dysraphism.
AGLs usually contain a much greater number of mature,
thick-walled vessels than liposarcomas[5]. Angiomyolipomas are a variant of angiolipoma characterized by
vascular smooth muscle proliferation extending into the
surrounding fat[8].

Figure 2 Histomicrograph of the surgical specimen shows typical angiolipoma. Composed of mature fat cells and abnormal vascular elements.

analgesia below the T6 level, varicose vein of the left lower limb, decreased muscle strength and increased muscle
tension, as well as hyperreflexia of the low extremities.
A MRI scan showed a fusiform posterior epidural
mass compressing the thoracic cord over two vertebral
body segments between T3-T4. The mass was inhomogeneous, isointense on T1-weighted images (Figure 1A),
slightly hyperintense on T2-weighted image (Figure 1B),
hyperintense on fat-saturated T2-weighted images (Figure
1C) and inhomogeneously enhanced on fat-saturated T1weighted image (Figure 1D). The lesion’s long axis paralleled the long axis of the spinal cord, tapering at both
ends. On the axial T1 weighted images, a crack like low
signal between spinal cord and the lesion (Figure 1E)
which is the typical appearance of the case can be seen.
A laminectomy with gross total resection of the lesion
was performed. During the operation, a flesh pink vascular mass with obscure margin and strong but pliable
texture was found in the posterior epidural space from
T3 to T4. There was no infiltration of the dura or the
vertebrae. Histopathological study of the surgical specimen showed a typical angiolipoma (Figure 2) composed
of mature fat cells and abnormal vascular elements.
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Clinical presentation
The clinical presentation of spinal AGLs is not different
from any other benign epidural tumor. We found that
the AGLs have been reported to occur predominantly
in women (female:male = 22:17; Table 1) and are more
common in the fifth decade[9]. In our review, age of presentation ranged from 4 to 81 years old, with mean age
at presentation of 46 years. The mode of onset may be
acute, subacute or chronic, may show radicular, paraplegic, progressive or remitting-relapsing clinical types. The
most common initial symptoms are back pain, lower
extremity numbness or paresthesias and leg weakness
(Table 1), and progressive neurological symptoms secondary to spinal cord compression may develop later on.
The symptoms usually evolve over a period of months
to years, but the progression can be accelerated by vascular steal phenomena, vascular engorgement, venous
stasis with thrombosis, bleeding into the tumor and rarely intratumoral abscess[10]. Bleeding is extremely rare in
angiolipomas. Akhaddar et al[10] reported a case presenting with spontaneous bleeding causing acute paraplegia.
Like other vascular lesions, onset or deterioration may
occur during pregnancy[11] or with weight gain. This was
not the case in our patient.

images. There is slightly heterogeneity which is consistent
with few vascular elements, less adipose elements of the
tumor. Gadolinium enhancement reflects the vascularity
of these tumors. In our case, the lesion was strongly enhanced after contrast injection.
Spinal hemangiomas also present as mixed signal
intensity lesions on MRI, although the hyperintensity
on T2-weighted images is more striking. Suppression of
high signal intensity on fat-saturated T1-weighted images
may be very useful for distinguishing between angiolipomas and melanomas or sub-acute hemorrhage. Most spinal angiolipomas show enhancement with contrast medium which better defines the borders of the tumor[30].
In our case the tumor has an obscure margin, while after
contrast injection its border becomes very clear. Contrast
enhancement allows for differential diagnosis between
spinal angiolipoma and extradural lipomatosis as the latter does not show contrast enhancement[31]. Unlike some
other vascular tumors (e.g., glomus jugulare tumors), angiolipomas do not typically contain vascular flow voids
on magnetic resonance images[32,33], there is only one
case containing vascular flow voids in the literature. This
is probably because of the preponderance of capillaries
and venous channels in angiolipomas, which distinguish
them from malformations with arteriovenous shunting
and from those lesions with predominantly arteriolar circulation both of which produce fast flow, seen on MRI
as flow-void phenomena. In our case, there is no flowvoid phenomena which is identical with those reported
in literature.

Diagnostic evaluation
The appearance of angiolipomas correlated well with
their histological composition, so the AGL is often
misdiagnosed. In the majority of cases, plain vertebral
radiography demonstrates normalities. If causing adjacent bone destruction, AGL must be differentiated from
epidural metastases. The metastasis is the most common malignancy of epidural space, which is typically an
irregular soft tissue mass with adjacent bone destruction.
Trabeculation of the affected vertebral body and erosion
of the pedicle may be identified in tumors infiltrating
bone[12,13]. Computed tomography (CT) usually demonstrates a hypodense lesion with fat density, provides information on the degree of bony involvement[7] and also
can demonstrate variable degree of enhancement after
contrast injection. However, CT may not be specific for
spinal epidural angiolipomas and could be misleading in
some cases[14].
MRI is the imaging modality of choice for detecting angiolipomas. MRI was performed in approximately
70 cases (since 1988), but there were only 39 cases
with adequate data (Table 1). The angiolipomas appear as an isointense or hyperintense extradural mass
on T1-weighted images, but occasionally a hypointense
mass[11,12,15,16] may be seen. The degree of central hypointensity on T1-weighted images is predictive of the
degree. On T2-weighted images, the tumors have variable signal intensity, with a predominance of hyperintensity[10,15,17-29]. Significant heterogeneity in the imaging
studies is attributed to the variable vascular and adipose
elements of the tumor[12]. In our case, the tumor is isointense with fewer areas of hypointensity on T1-weighted
images and hyperintense on fat-saturated T2-weighted
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Treatment
There is no clear consensus as to what combination of
therapy is optimal for spinal AGL. The biological behavior of the infiltrating and noninfiltrating AGL implicates
a different treatment approach [18]. To date, the main
treatment is total surgical resection. Most extradural noninfiltrative tumors are amenable to complete excision via
laminectomy. Total removal of infiltrating angiolipomas
that often involve the vertebral body has been recommended using the anterolateral approach and stabilization
of the affected vertebrae is desirable[9]. Extent of tumor
resection in infiltrative angiolipoma has been debated,
but most authors agree that risking neurological function
is not necessary with aggressive attempts to attain gross
total removal[9,17,34]. In spite of vascularization of the
tumor, profuse hemorrhage has rarely been reported[10].
Although complete removal of the lesion is not always
easily achievable, recurrence is exceptional[35]. In case of
recurring or infiltrative SALs, wider resection followed by
radiotherapy should be considered[17]. Most patients have
a good prognosis because the tumors are usually slow
growing and do not undergo malignant transformation.
In our case, the patient’s clinical symptoms improved
postoperatively. There are no signs of tumor recurrence
and no neurological deficit during the two year follow-up
period.
In conclusion, AGL is a rare but benign clinico-
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Table 1 Reported cases of spinal extradural angiolipomas performed with magnetic resonance imaging
Ref.
Turgut et al[1]
Diyora et al[6]

Age (yr)

Sex

Clinical presentation (signs/duration)

MRI finding (T1/T2, post-contrast)

26

F

Acute onset of paraplegia, in week 31 of

T1 and T2: Hyperintense

Angiolipoma

M

pregnancy
Upper abdominal pain/6 mo, and lower limb

Isointense/hyperintense; enhancement

Angiolipoma

F

weakness/1 wk
Weakness, urinary incontinence,

Very hyperintense/nearly isointense

Angiolipoma

M

and constipation/5 mo
Sudden back pain, paresthesia and complete

Isointense/slightly hyperintense; no gadolinium

Angiolipoma

F

neurological palsy/a few-minutes period
Lower back pain/5 mo

enhancement
Low signal intensity/iso-or high signal intensity;

Angiolipoma

Lower back pain/3 yr

High signal intensity after gadolinium injection
Moderately hypointense/nearly isointense;

Angiolipoma

Paraparesis/2 yr

Slightly inhomogeneous enhancement
T1: Slightly hypointense; Inhomogeneous

Angiolipoma
Angiolipoma
Angiolipoma

20

Turgut et al[9]

54

Akhaddar et al[10]
Park et al[11]

47
74

Provenzale et al[12]

38
61

F
F

Pathological finding

Leu et al[15]

42
81

F
M

Midthoracic back pain/2 yr
Unstable gait, and lower limbs weakness/

enhancement
Iso-hypo-intense/nearly isointense
Inhomogeneous hypointensity/high signal intensity;

Yen et al[16]
Fourney et al[17]

71
46

M
F

2 wk
Acute paraparesis
Feet and legs numbness/4 yr

Strongly enhanced
T1: Homogeneously hyphointense
Homogeneously hyperintense/hyperintense;

Angiolipoma
Angiolipoma

Shibata et al[18]
Bouramas et al[19]
Boockvar et al[20]

38
27
34

F
F
F

Paraparesis/6 mo
Diminution sensation/2 mo
Interscapular back pain/5 mo

enhanced
T1 and T2: High-intensity signal
Heterogeneous signal intensity/high signal intensity
Hyperintense/hyperintense; Enhanced

Angiolipoma
Angiolipoma
Angiolipoma

Amlashi et al[21]
Garg et al[22]

36
12

M
F

Back pain, and both legs weakness
Paraparesis/the previous year

homogeneously
T1 and T2: Homogenous, hyperintense
Hyperintensity/hyperintensity; Heterogeneous

Angiolipoma
Angiolipoma

26

M

Paraparesis/3 mo

contrast enhancement
T1 and T2: Homogeneous high signal intensity;

Angiolipoma

M

contrast enhancement
Bowel and bladder impairment, paraparesis/the T1 and T2: Homogeneously hyperintense

Angiolipoma

F

previous year
Low back pain/10 yr

Isointense/hyperintense; Homogeneous and intense

Angiolipoma
Angiolipoma
Angiolipoma

28
do Souto et al[23]

46

Rabin et al[24]
Samdani et al[25]

47
49

M
F

Legs paresthesias/6 mo
Back pain, lower extremity weakness/

enhancement
T1 and T2: High signal
Intermediate-signal intensity/hyperintensity;

Dogan et al[26]

50

F

3 yr
Lumbosciatalgia/2 yr

homogenous contrast enhancement
Isointense/hyperintense; Homogeneous

Angiolipoma

Low back pain/8 mo

enhancement
Isointense/hyperintense; Homogeneous

Angiolipoma

Low back and leg pain/18 mo

enhancement
Iso-hyperintense/hyperintense;

Angiolipoma
Angiolipoma
Angiolipoma

36
Guzey et al[27]

41

M
F

Hungs et al[28]
Sankaran et al[29]

52
77

M

Thoracolumbar pain/1.5 yr
Paraparesis/48 h

homogeneously enhanced
T1: Hyperintense; Diffusely intense enhancement
Isointense/inhomogeneous hyperintensity;

Weill et al[33]

46
27

F
F

Paraparesis/1 yr
Right leg weak/several week

Inhomogeneous enhancement
Iso-hypointensities/mixed signal
Very-hyperintense/mixed-signal;

Angiolipoma
Angiolipoma

Gelabert-González

16

M

Low back pain/6 mo

Inhomogeneous enhancement
Slightly inhomogeneous/heterogeneously

Angiolipoma

45

Both feet numbness, and leg weakness/

hypointense
T1 and T2: Moderately hyperintense relative to spinal

Angiolipoma

Sakaida et al[36]
Oge et al[37]
al-Anazi et al[38]
Gelabert-González

72
72
38
4

M
M
F
M

6 mo
Legs abnormal sensation/4 mo
Paraparesis/4 d
Both feet numbness, 8-mo pregnant housewife
Back pain, and both legs weakness/2 d

cord
Inhomogeneous enhancement
T1: Hyperintense
T1: Hyperintense
T1: Mixed-intensity

Angiolipoma
Angiolipoma
Angiolipoma
Angiolipoma

et al[39]
Rocchi et al[40]

60

M

Lumbosciatalgia/2 yr

T1: Signal intensity similar to that of the

Angiolipoma
Angiolipoma
Angiolipoma
Angiolipoma
Angiolipoma

et al[34]

Chotai et al[41]

54
69

F
M

Lumbosciatalgia/12 mo
Back pain, paresthesias, and hypesthesia/

subcutaneous adipose tissue
Homogeneous contrast enhancement
T1: Slightly high intensity with areas of

Konya et al[42]
Current study

60
63

F
M

5 yr
Low back pain/6 mo
Lower extremities numbness/1 yr

hypointensity; Inhomogeneous enhancement
T1: Hyperintense; marked enhancement
Isointense/slightly hyperintense;
Obviously inhomogeneous enhancement

Age, sex, clinical presentation, magnetic resonance imaging findings, and pathological findings are shown for each case. Authors and year of publication
are shown for each case reported. F: Female; M: Male.
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pathological entity which is composed of fatty tissue
and vascular elements. It grows in a spindle shape along
the spinal canal, without associated malformations. The
postoperative outcome after surgical management of
this lesion is favorable. Accurate pre-operative diagnosis
is very important. MRI typically shows an iso- to hyperintense mass on T1 weighted images and hyperintense
mass without flow voids on T2 weighted images in the
posterior epidural space. Following intravenous injection
of contrast material, avid inhomogeneous enhancement
is seen.

17
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Squamous papilloma in the external auditory canal:
A common lesion in an uncommon site
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Core tip: Squamous papillomas (SPs) are common benign neoplastic lesions. However, SPs of the external
auditory canal (EAC) are rarely reported in the English
literature. A case of EAC SPs is presented here with a
discussion and brief review of the literature.
Original sources: Chang NC, Chien CY, Wu CC, Chai CY.
Squamous papilloma in the external auditory canal: A common
lesion in an uncommon site. World J Clin Cases 2013; 1(2):
92-95 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i2/92.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i2.92

INTRODUCTION
Squamous papillomas (SPs) are benign neoplastic lesions
usually affecting the skin, oral mucosa, upper aerodigestive tract and genital organs. It is believed that the human
papilloma virus (HPV) is an etiological factor of papillomas; thus, they are also called viral warts. Cutaneous
SPs are a very common skin condition; however, SPs of
the external auditory canal (EAC) are rarely reported in
the English literature although they commonly occur in
the southern Chinese population. This indicates that SPs
of EAC might be an ethnically specific disease. There are
several cutaneous neoplastic lesions similar to SPs in appearance. The definitive diagnosis of SPs relies on histopathological examination. Here, we present a clinical case
and briefly review the literature concerning the etiology,
natural course, diagnosis and management of EAC papillomas.

Abstract
Squamous papillomas (SPs) are common benign neoplastic lesions, usually affecting the skin, oral mucosa, upper
aerodigestive tract and genital organs. However, SPs
of the external auditory canal (EAC) are rarely reported
in the English literature. In this report, we present a
19-year-old female with left EAC SP. The etiology, natural
course, diagnosis and management of this disease are
discussed, with a brief review of the literature.

CASE REPORT
The presented case is a 19-year-old young Taiwanese fe-
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Figure 1 Pre-operative findings of the left external auditory canal. A multiple granular mulberry-like neoplastic lesion located on the superior aspect of
left external auditory canal.

Figure 3 Post-operative follow up conditions. One month after the surgical
removal was performed. The wound healed well without scar contracture or
recurrence.

without specific complications during the post-operative
follow-up (Figure 3).

DISCUSSION
Etiology
SPs are very common skin lesions. There is a high prevalence of SPs in the EAC. Papillomas, accounting for up
to 78.9% of benign ear tumors, have been reported, with
95.2% of ear papillomas located in the EAC[1]. However,
SPs of the external ear have been reported infrequently
in the English literature, although they occur commonly
in the southern Chinese population. This is probably
secondary to the cultural ritual of mechanical cleansing
with unsterilized re-used instruments by which infectious
agent inoculation may take place[1-3]. Surgical procedures
of the ear may also be a route for the dissemination of
SP[4]. It is generally assumed that SPs are caused by HPV
infections and SP is considered to be a viral wart[5]. Cutaneous SPs are caused most frequently by HPV types
1, 2, 3, 4, 27 and 57[6,7]. However, HPV types 6 and 11
were found to be the main causative agents for SPs of
the EAC[1,8]. HPV types 6 and 11 are the most common
pathogens for oral papillomas, recurrent respiratory papillomatosis and anogenital warts[7]. Like the disseminations of HPV types 6 and 11 in the aerodigestive tract
and genital papillomas, vertical infection of HPV from
the mother at delivery might be the primary route of the
virus acquisition. The hair follicles have been suggested
as possible reservoirs[7]. SPs are rare in children younger
than 5 years of age; however, EAC SP in a 3-year-old patient has been reported[9].

Figure 2 Histopathological findings (hematoxylin and eosin, × 200). Histopathological examinations revealed the characteristic features of hyperkeratosis,
papillomatosis, parakeratosis, acanthosis and koilocytosis. Koilocytosis indicates
diseased cells caused by human papilloma virus infection. Characteristic squamous cells containing peri-nuclear clearing with condensation of peripheral cytoplasm are the typical pictures of koilocytic cells. Irregular, raisin-shaped nucleus
(short arrow) and bi-nuclei cells (long arrow) may be present.

male who visited our office with a history of left external
ear canal blockage for several months. Surgical intervention for bilateral external ear canal tumors had been
performed in another institute about 2 mo previously.
Unfortunately, not long after the surgical procedure, left
ear auditory canal fullness recurred and she visited our
clinic for evaluation and management. She did not bring
the report of the pathological examinations in the previous institute when she came to our office and merely
described that they were benign lesions, as related by the
previous surgeon.
Under otoscopic examination, an irregular, granular,
mulberry-like neoplastic lesion was found, located at the
cartilaginous part of the left EAC (Figure 1), and nonspecific findings were noted in the contralateral ear. A surgical removal with ordinary instruments under microscope
was arranged and performed.
The histopathological examination showed hyperkeratosis, papillomatosis, parakeratosis, acanthosis, koilocytosis
and inflammatory infiltrates in the upper dermis, characteristic features of SPs (Figure 2). The wound healed well
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Natural course
EAC SP is a benign lesion which is generally solitary and
has a low risk of bony destruction. It grows slowly and
may cause a mechanical obstruction of the EAC, leading
to pressure necrosis of the adjacent bone or conductive
hearing impairments[10]. Involvement of the tympanic
membrane is seldom reported[3,4]. Viral warts of the skin
are not harmful and usually go away without any treat-
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ment[6]; however, the possibility of spontaneous resolution
of EAC SPs is still unclear. The common causative HPV
types are quite different in skin warts (types 1, 2, 3, 4, 27
and 57) from that in EAC SPs (types 6 and 11); the behaviors may be different with distinct HPV types. Although
EAC SPs are generally believed to be mainly caused by the
“low-risk” HPV types 6 and 11, malignant transformation
has been reported[11].

the treatment of recurrent SP in the EAC, middle ear and
the mastoid cavity by radiotherapy. However, radiotherapy carries potential risks for malignant transformation of
the cells and other complications, such as hearing impairment, EAC stenosis and vestibular, trigeminal and facial
nerve neuropathies[14,15], so it is not recommended as the
primary treatment method.
There are HPV vaccinations to prevent anogenital
warts and cancers[16]. These vaccines mainly protect against
HPV types 6, 11, 16 and 18, the major types causing cervical cancer, anogenital wart/cancer, recurrent respiratory
papillomatosis and EAC SP. These vaccines have been
approved for use of prevention of genital cancers by
the United States Food and Drug Administration since
2006[16,17]. The vaccines are not indicated to prevent cutaneous and oral mucosal SPs; however, along with increasing HPV vaccination rates, the decrease of SP prevalence
would be expected.
SP in the EAC is a common benign neoplastic lesion
located in an uncommonly reported site. It may be caused
by the infection of HPV. Surgical removal remains the
treatment of choice for EAC SPs.

Diagnosis
Most neoplastic lesions of the EAC are benign and up to
80% of these lesions are papillomas[1]. Grossly, SPs commonly appear as a round or oval, flat papule with a broad
base on the skin or mucous membranes. Histologically,
they arise from stratified squamous epithelium and are
characterized by the growth of multiple papillary fronds
(papillomatosis), hyperkeratosis, parakeratosis, acanthosis,
infrequent mitosis and rare nuclear atypia[1,11]. Squamous
cells with clear cytoplasm, dense dark nuclei and occasionally bi-nuclei are called koilocytic cells, which indicate
an infection of the cells by HPV[8].
Inverted papilloma (IP) in the EAC is similar to SP
in gross appearance. However, IP has a distinct behavior
from SP and should be carefully differentially diagnosed.
IP, or Schneiderian papilloma inverted type, is an aggressive benign neoplastic lesion with a tendency for local
recurrence and association with carcinoma. Microscopically, IP is characterized by the digitiform proliferation of
squamous epithelium into the underlying connective tissue
stroma[12]. HPV types 6, 11, 16 and 18 are the most common causative agents associated with IP and types 16 and
18 are more commonly associated with malignancy[9,12,13].
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Endolymphatic hydrops in Meniere’s disease secondary
to otitis media and visualized by gadolinium-enhanced
magnetic resonance imaging
Jing Zou, Ilmari Pyykkö
vestibule was weak, and signs of vestibular endolymphatic
hydrops were obvious. The N8 on the diseased side was
also significantly enhanced. To conclude, endolymphatic
hydrops in MD may be induced by otitis media. Cochlear
endolymphatic hydrops in MD secondary to otitis media
may not follow the classical pattern.
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Abstract
Aimed to test the hypothesis that endolymphatic hydrops
in Meniere’s disease (MD) may be secondary to otitis
media, history of a patient who developed MD as a complication of otitis media was reviewed. The inner ear was
imaged using a 3.0 Tesla MR system post-intravenous
injection of gadolinium-tetraazacyclododecane-tetraacetic
acid (Gd-DOTA) in a standard single dosage (0.1 mmol/
kg). Both t2-spc-rst-tra-iso (T2-weighted) and heavily
T2-weighted 3-dimensional fluid-attenuated inversion recovery magnetic resonance imaging [hT(2)W-3D-FLAIR]
sequences were applied. As a result, in the T2-weighted
images, the perilymph and endolymph, cerebrospinal
fluid surrounding the eighth nerve (N8), and middle ear
granulation tissue showed intense signals. In the hT(2)W3D-FLAIR images, evident enhancement by Gd-DOTA was
observed in the middle ear cavity and the perilymphatic
compartments of the cochlea. Cochlear endolymphatic
hydrops was implicated by the enlarged scala media in
the basal turn. In general, the Gd-DOTA uptake in the
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INTRODUCTION
Endolymphatic hydrops is the typical pathological finding
in Meniere’s disease (MD) and has been observed post
mortem[1]. Gadolinium-enhanced magnetic resonance imaging (MRI) can definitively diagnose MD and assess endolymphatic hydrops[2]. The etiology of MD is unknown,
but immune reactions, viral infections, inflammation, and
vascular insufficiency are suspected to contribute to its
progression. In some cases, MD may be secondary to
chronic otitis media[3]. We speculate that MD cases that
are caused by inflammation might have the same mechanisms as immune-mediated inflammation in experimental
animals, particularly in the middle ear stimulation that
causes endolymphatic hydrops. In guinea pigs, stimulation by keyhole limpet hemocyanin through the middle
ear caused endolymphatic hydrops as a result of increased
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permeability in the blood-inner ear barrier[4]. However,
endolymphatic hydrops in MD that is suspected to be secondary to otitis media has not been observed in vivo. The
present article describes a patient who developed MD as a
complication of otitis media and in whom endolymphatic
hydrops was visualized via gadolinium-enhanced MRI.

px 384 s, W 754, C 320, and NEX 2. The hT(2)W-3DFLAIR images were acquired using the following parameters[5]: SL 0.8, TE 538 ms, TR 10 700 ms, TI 2350, FOV
150 × 180, 270 px 320 s, W 214, C 74, NEX 2. The images were displayed using syngo Fastview software (Siemens
Germany) combined with the CS3 program.
In the T2-weighted images, the perilymph and endolymph of the inner ear, cerebrospinal fluid (CSF) surrounding the eighth nerve (N8), and middle ear granulation tissue showed intense signals (Figure 2A-E). There
were slightly signal intensity differences between the left
[224.5 arbitrary unit (AU)] and right cochlear basal turn
(216.5 AU) and the left (239.3 AU) and right vestibulum
(236.5 AU). In the hT(2)W-3D-FLAIR images, evident
enhancement by Gd-DOTA was observed in the middle
ear cavity and the perilymphatic compartments of the cochlea. Cochlear endolymphatic hydrops was implicated by
the enlarged scala media in the basal turn (Figure 2B). In
general, the Gd-DOTA uptake in the vestibule was weak,
and signs of vestibular endolymphatic hydrops were obvious (Figure 2B). The N8 on the diseased side was also
significantly enhanced (Figure 2F).

CASE REPORT
In 2008, a 45-year-old man in the outpatient otolaryngology department presented with vertigo, tinnitus, and hearing
loss in the right ear. The patient had diabetes, obstructive
sleep apnea, unilateral hydronephrosis, and hypertension.
In 2000, the patient awoke with vertigo that was provoked
by positional changes. In a detailed examination, spontaneous left-beating nystagmus was noted. After performing
Epley’s maneuver, the vertigo was resolved. The patient did
not complain of hearing loss or tinnitus. In 2007, the patient experienced rotary vertigo and vomiting without any
noticeable hearing loss after strenuous carpentry work. In
a clinical evaluation, the patient showed spontaneous leftbeating nystagmus and was diagnosed with right-sided vestibular neuritis. The vertigo faded slowly over the course
of several weeks. At the beginning of 2008, the patient
experienced tinnitus and hearing loss in the right ear. A
closer evaluation detected glue ear on the diseased side. An
audiogram showed conductive high frequency hearing loss
of 40 dB (Figure 1A). After paracentesis, a tympanostomy
tube was inserted and the patient was followed more closely. The hearing loss prevailed (Figure 1B and C), and the
spiral CT showed a fluid-filled cellular system in the middle
ear. A mastoidectomy was performed, but the middle ear
problems did not subside, and the middle ear ventilation
did not improve. In an endoscopy of the Eustachian tube,
the posterior cushion and the torus tubarius was swollen
in a cherry-like manner. The vertigo symptoms worsened,
and the patient experienced several weekly vertigo attacks.
In February 2011, an inner ear MRI was performed using a 3 Tesla MR System with a 32-channel head coil and
an additional ear coil (Siemens Trio-Tim, Erlangen, Germany) with 4 h post-intravenous injections of gadoliniumtetraazacyclododecane-tetraacetic acid (Gd-DOTA). The
vertigo attacks continued at the same level of severity. In
September 2011, laser Eustachian tuboplasty and exploratory tympanostomy with installment of tympanostomy tube
were performed. After the surgery, the patient was nearly
asymptomatic except for one mild vertigo attack. Subjectively, the patient’s hearing also improved (Figure 1D). At
present (June 2012), the patient has no vertigo symptoms.
The MRI measurement was performed on April 5, 2011.
Gd-DOTA (500 mmol/L, Guerbet, France) was injected
intravenously in a standard single dosage (0.1 mmol/kg).
After 4 h, the patient was evaluated with both t2-spc-rsttra-iso (T2-weighted) and heavily T2-weighted 3-dimensional fluid-attenuated inversion recovery MRI [hT(2)W3D-FLAIR] sequences. The t2-spc-rst-tra-iso parameters
were as follows: SL 0.5, echo time (TE) 132 ms, repetition
time (TR) 1610 ms, field of view (FOV) 199 × 199, 380
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DISCUSSION
This is the first case to show endolymphatic hydrops in vivo
in a patient with MD secondary to otitis media. In the
literature, vestibular pathology secondary to otitis media
has been shown by objective measurement of the vestibular function[6,7]. A potential pathway for inflammatory
cytokines and even pathogens to enter the vestibular
system through the annular ligament across the stapediovestibular joint has been hypothesized by Zou et al[8] in an
in vivo MRI study. In the present case, the severity of endolymphatic hydrops was greater in the vestibulum than
in the cochlea, which supports the Zou et al[8] hypothesis.
One ultrastructural study has shown that the middle
ear side of the footplate of the stapes had histopathological changes in patients with otitis media, although
the vestibular side remained essentially unchanged[9]. Although involvement of the stapes in otitis media is likely
common, the possibility that infection agents or products
of inflammation may cross the porous annular ligament
into the vestibule must be considered.
Cochlear endolymphatic hydrops located at the basal
turn suggested that the round window membrane may
also be involved in the passage of pathogens or inflammatory agents into the cochlea. Papp et al[10] have reported
that chronic suppurative otitis media induced sensorineural hearing loss related to high frequencies. Sensorineural
hearing loss at 4 kHz gradually increased according to the
duration of the chronic suppurative otitis media and was
greater than that of speech frequencies. This result was
explained by the closer location of the hair cells that are
responsible for high frequency hearing at the base of the
cochlea and the round window. According to the present case study and a previous animal study, we further
hypothesize that cochlear endolymphatic hydrops in MD
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secondary to otitis media may not follow the classical
pattern and spread from the apex to the basal turn and
vestibulum[4].
The observed enhancement of the N8 indicates a local
injury of the blood-brain barrier. It has been reported that
activated neuritogenic T-cells alter the blood-nerve barrier
when entering into the peripheral nerves, which provides
circulating demyelinating antibodies access to the endoneurium[11]. Similarly, this process may occur in the N8 if
immune reactions overreact.

5

6
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Core tip: The current report describes the indications,
design and technique of the extended pectoralis major
flap in reconstructing challenging defects in the head
and neck region. The flap has been shown to be safe
and robust, and offers an important reconstructive option.
Original sources: Dhiwakar M, Nambi GI. Extended pectoralis
major myocutaneous flap in head and neck reconstruction. World
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http://www.wjgnet.com/2218-6247/full/v3/i3/108.htm DOI: http://
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Abstract
Although the pectoralis major myocutaneous flap is often used in head and neck reconstruction, the extension
of the skin paddle beyond the inferior limits of the muscle has not been well described. We aim to clarify the
design and application of this extended flap in head and
neck reconstruction. In this retrospective study, consecutive cases of extended pectoralis major myocutaneous flap reconstruction of post-ablative head and neck
defects at a single tertiary referral center were included
for analysis. In 7 cases an extended pectoralis major
flap was utilized, in which the skin paddle was extended
beyond the inferior border of the pectoralis major to include the rectus sheath. Skin and soft tissue as well as
composite defects of the oral cavity, parotid/temporal
region and neck were reconstructed. All flaps healed
satisfactorily with no loss of skin viability. The extended
pectoralis major myocutaneous flap is robust and has
versatile applications for reconstruction of large, high
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INTRODUCTION
The pectoralis major flap was first described in 1968[1]
and later popularized for head and neck reconstruction
by Ariyan[2] in 1979. Due to its ready availability, ease
of harvest and reliability, it soon became the choice of
reconstruction for post-ablative defects in the head and
neck region. Currently however, free tissue transfers,
which offer superior pliability and ability to be contoured
to the defect, have largely superseded the pectoralis major
flap. Nevertheless, the latter retains an important place in
contemporary head and neck reconstruction, particularly
in resource constrained settings, high risk patients and as
salvage after free flap failure.
The principal blood supply to the flap is from the
thoracoacromial artery, a branch of the axillary artery
that enters the deep muscle surface from beneath the
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middle third of the clavicle. In most large series, the skin
paddle has been limited to within the surface area of
the pectoralis major muscle, i.e., territory supplied by the
thoracoacromial artery, as extension beyond this border
is thought to compromise blood supply[2,3]. In this report,
we describe our experience with the extended pectoralis
major flap, wherein the skin paddle was extended beyond
the inferior border of the pectoralis major to include rectus sheath.

A

CASE REPORT
All cases of head and neck defects reconstructed by the
pectoralis major myocutaneous flap at our tertiary referral
center from 2010 to 2013 were retrospectively reviewed.
Among these, cases of extended pectoralis major flap reconstructions were selected for analysis. For the purpose
of this report, an extended flap was defined as the design
and harvest of a skin paddle with the proximal portion
overlying the pectoralis major muscle, and the distal portion extending beyond the inferior border of the muscle
to include rectus sheath. The dimensions of the skin
paddle were as closely matched as possible to that of the
defect. The distal margin of the skin paddle was designed
in a curvilinear manner to avoid a sharp tip. The pedicle
length was designed so as to ensure an adequate arc of
rotation (pivoted on the middle third of the clavicle) and
sufficient tension free reach of the inferior margin of the
skin paddle to the highest or most distal reach of the defect. A curvilinear line was drawn from the supero-lateral
corner of the skin paddle to the anterior axillary fold
(Figure 1). From this line an inferior flap was raised superficial to the pectoralis fascia to define the inferior border of pectoralis major muscle. This border was assessed
in relation to the inferior border of the skin paddle. The
portion of skin paddle extending beyond the inferior
border of muscle was harvested with the corresponding underlying rectus sheath in a plane just superficial
to rectus muscle. The cut margin of rectus sheath was
sutured to the subcutaneous layer of the skin paddle to
prevent shearing and disruption in blood supply during
harvest. Further proximal harvest continued in a plane
deep to pectoralis major muscle and superficial to pectoralis minor muscle. The vascular pedicle was identified
on the deep surface of pectoralis major and protected
during further harvest. If a second lateral pedicle (lateral
thoracic artery) was present, it was divided to obtain adequate arc of rotation. Muscle around the vascular pedicle
was thinned if necessary to facilitate distal reach of skin
paddle. Pectoralis major muscle fibers were released from
rib attachments and the humeral head was also detached
completely. The flap was finally mobilized superiorly under the neck skin and the skin paddle was sutured to the
defect margins in a single layer. Care was taken to ensure
minimal tension and kinking of the vascular pedicle.
In the postoperative period, normal saline was infused
at the rate of 100-120 cc/h for the first 24 h. Urinary
output was monitored with the Foley catheter in-situ to
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Figure 1 Flap design and elevation. A: Marking of skin paddle with inferior
line representing costal margin; B: Flap being elevated along with rectus sheath
(exposed rectus muscle inferiorly).

ensure it remained above 50 cc/h. Packed red blood cell
was transfused to maintain blood hemoglobin concentration at or above 9 g/dL. Oral or nasogastric tube feeding
was commenced 24-48 h following surgery and gradually increased to approximately 3 L/d at which point
intravenous fluids was completely stopped. The patient’s
head was kept elevated by 45 degrees and maintained in a
neutral position as far as possible. On the first postoperative day, the patient was made to sit in a chair and daily
chest physiotherapy was commenced. Ambulation was
started on the second postoperative day, and the Foley
catheter was typically removed on the third day. In cases
that required mucosal repair, nasogastric feeding and nil
by mouth orders were continued until at least the 14th
postoperative day and full healing of mucosal incision
lines. Flap viability was checked on the first postoperative day by needle prick and then by visual inspection of
skin color and turgor on a daily basis until discharge from
hospital. Any loss of viability, such as skin necrosis, was
recorded.
A total of 7 cases of extended pectoralis major myocutaneous flap repairs were done. Patient demographics
are given in Table 1. No patient had received preoperative
radiotherapy. The distal tip of the skin paddle extended
beyond the lower border of pectoralis major by 2-5 cm.
In all cases, this cut distal margin was confirmed to exhibit brisk bleeding during harvest. The indications for
the extended flap were large defects of mucosal and/or
skin surface, high defects involving soft palate or extend-
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Table 1 Patient demographics and operative details
Pt No.
1
2
3
4
5
6
7

Age (yr)/sex

Primary tumor

Defect nature

Approximate skin
paddle dimension (cm)

60/F
54/M
45/F
56/F
66/M
55/M
50/F

CA thyroid
CA retromolar trigone
CA buccal mucosa
CA alveolus
CA retromolar trigone
CA parotid
CA alveolus

Large cutaneous and soft tissue defect
Composite defect of oral mucosa and mandible
Large full thickness composite defect cheek
Composite defect of oral mucosa and mandible
Composite defect of oral mucosa and mandible
Large cutaneous defect of cheek reaching temporal line
Large full thickness composite defect cheek

7×4
6×3
5×4
6×4
6×4
8×6
8×4

F: Femal; M: Male.

A

B

C

D

Figure 2 Reconstruction of large cutaneous defect (Patient 1). A: Large locally invasive thyroid malignancy with skin involvement; B: Post-ablative defect; C:
Marking for flap; D: Wound 1 wk after surgery.

ing up to and beyond the temporal line, and complex,
multi-dimensional intraoral defects requiring tension-free
circumferential closure. Patients 3 and 7 had full thickness defects of the cheek with loss of skin, buccal soft
tissue and mucosa. In the former patient, the surface area
of the cutaneous defect was near-identical to that of the
buccal defect (5 cm × 4 cm), while the cutaneous defect
was much smaller (2 cm × 1 cm) in the latter. The skin
paddle of the flap was used to resurface the cutaneous
defect in the former and the buccal defect in the latter.
The corresponding large buccal and small external cutaneous defects were reconstructed with split skin grafts.
The donor site was closed primarily in 6 cases and a local
rotation flap was required in 1 case. No patient required a
second simultaneous flap for reconstruction (Figures 2-5).
One patient developed a seroma in the neck anterior
to the flap muscle that settled on repeated aspiration.
Two other patients developed orocutaneous fistula that
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healed by daily dressing. All flaps survived fully with no
loss of skin viability or necrosis over a minimum followup of 60 d. Similarly, there was no major donor site complication.

DISCUSSION
The pectoralis major myocutaneous flap offers a very important reconstructive option in contemporary head and
neck surgery. However, limiting the skin paddle to within
the surface area of the pectoralis major muscle may occasionally restrict the ability to reconstruct large, high
or complex defects. In this report, extension of the skin
paddle inferiorly beyond the pectoralis major muscle has
been shown not to compromise blood supply and this
extended and robust skin paddle can be utilized to reliably reconstruct large or high defects.
The main blood supply to the pectoralis major is the
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A

B

C

D

Figure 3 Reconstruction of full thickness cheek defect (Patient 3). A: Post-ablative defect; B: Marking for skin paddle; C: Immediate post-reconstruction; D: Two
months following surgery.

A

B

Figure 4 Reconstruction of large mucosal defect (Patient 4). A: Elevation of flap; B: Two months following surgery.

thoracoacromial artery. There are two other vessels supplying the muscle: internal mammary artery with its perforating branches and lateral thoracic artery. The internal
mammary vessels continue into the rectus sheath as the
superior epigastric artery and vein with large perforators
in the periumbilical region of the abdomen. The cutaneous vascular territories of these three vascular systems
overlap to supply the skin of the anterior chest and upper abdomen[4]. Cadaveric dye injection studies have confirmed overlap of the skin territories of perforators from
the internal mammary, superior epigastric and thoracoacromial systems over the sternum and upper abdominal
wall[4,5]. It has been shown that in some cases, the skin
paddle of the traditional pectoralis major flap can have
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a limited supply by the thoracoacromial artery, with the
remaining area borne by the perforating branches of the
internal mammary artery[6,7]. Extending the skin paddle
inferiorly to include the rectus sheath as done in this
report can capture the rich fascial vascular plexus of the
lower chest and anterior abdominal wall. The distal skin
must be designed in a curvilinear fashion to avoid a sharp
tip and include the fascia covering the anterior abdominal
wall to maintain the fascial vascular plexus. Proximally,
the skin island must be designed to overlie the pectoralis
muscle to allow the thoracoacromial perforating vessels
access into the distal fascial plexus. The edges of the
rectus sheath and superficial layers of pectoralis muscle
must be sutured to the corresponding subcutaneous layer
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A

B

C

D

Figure 5 Reconstruction of large parotid skin defect (Patient 6). A: Tumor parotid with skin involvement; B: Post-ablative defect; C: Skin paddle with marked line
representing approximate level of inferior border of pectoralis major muscle; D: Immediately following reconstruction.

previously with the pectoralis major flap[8,9] might have
been avoided by utilizing the extended flap. Done in an
appropriate manner as outlined here, the extended flap
increases the versatility of pectoralis major myocutaneous
flap in head and neck reconstruction.
Post-ablative head and neck defects that involve large
surface areas of the skin and/or mucosa, or extend high
to involve the soft palate or up to and beyond the temporal line, are challenging to reconstruct. In this report, the
extended pectoralis major myocutaneous flap has been
shown to be ideal for repairing these large and complex
defects. Further larger studies are required to confirm
and expand our findings.

of the skin paddle to prevent shearing and loss of blood
supply. Further harvest must be done gently, avoiding
tension or torsion of the pedicle. Similarly, when muscle
around the pedicle needs to be thinned, care must be
taken to avoid thermal or crush injury to the pedicle. Provided these principles are strictly adhered to, we believe
an inferiorly extended skin paddle can be safely harvested, avoiding previously reported complications with the
pectoralis major flap[8-10]. Further, the distance between
the lower skin margin and the inferior border of the
pectoralis major muscle has been limited to 5 cm or less
in this report. Future studies may assess whether further
extension of the skin paddle inferiorly is feasible.
The indications for the extended flap in this report
were large defects of mucosal and/or skin surface, high
defects involving soft palate or extending up to and beyond the temporal line, and complex, multi-dimensional
intraoral defects requiring tension-free circumferential
closure. In our assessment, the traditional pectoralis
major flap would have been insufficient for tension-free
resurfacing of these defects. Even though a few flaps in
this series had a relatively smaller skin paddle size, the
extended flap conferred the advantage of superior reach,
rotation and contouring for high and complex defects.
We believe the extended flap overcomes several of the
limitations imposed by the traditional pectoralis major
flap by conferring a larger skin paddle for big defects and
superior reach for high defects, thereby minimizing tension and overall compromise of blood supply to the flap.
It is plausible that some of the complications reported
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NERVOUS SYSTEM DISEASES
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Core tip: It is general belief that subdural infratentorial
empyema needs to be approached through an ample
decompressive craniectomy. We present a case of infratentorial empyema managed successfully with burr
hole evacuation of infratentorial empyema. We analyzed the characteristics of the case and reviewed the
surgical techniques.
Original sources: Alimehmeti R, Seferi A, Stroni G, Sallavaci S,
Rroji A, Pilika K, Petrela M. Burr hole evacuation for infratentorial subdural empyema. World J Clin Cases 2013; 1(5): 172-175
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v1/i5/172.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i5.172

INTRODUCTION
Infratentorial empyema has been reported most frequently as a complication of middle ear or mastoid purulent
infection. The neurological diagnosis may present with
difficulties due to insidious development. However, it
represents a serious condition necessitating prompt surgical evacuation. Suboccipital craniectomy is claimed to be
the gold standard for the treatment of subdural empyema
in the posterior fossa, aiming at brainstem and cerebellar
decompression together with pus evacuation[1].

Abstract
Infratentorial empyema is a life threatening condition
and constitutes a neurosurgical emergency. Purulent
mastoiditis and medial otitis is the most common origin
and a thorough eradication of the purulent foci is mandatory. Decompression craniectomy has been primarily
advised in the literature as the gold standard of the surgical treatment but burr hole evacuation when there the
lack of cerebellar edema is less invasive and deemed
equally efficient in the few reported cases. This is the
report of a seventeen year old female who presented
in a comatose state due to infratentorial empyema with
acute hydrocephalus and who improved immediately
after burr hole evacuation. Details of the surgical procedures are given. Mastoidectomy was completed, with
the patient under combined antibiotherapy. She leads a
normal life now, more than six years after surgery.

WCCR|www.wjgnet.com

CASE REPORT
A 17-year-old female was admitted to the department of
infectious diseases with high fever, moderate headache,
right ear pain, general fatigue and malaise. Right hypoacusia and neck rigidity was revealed at physical examination.
One week’s dosage of oral amoxiclav before hospitalization was ineffective. A fundoscopy did not reveal any
evident papillary edema.
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Table 1 Summary of cerebrospinal fluid and blood tests
Date

Cerebrospinal fluid
CSF appearance

Blood

CSF cells/dL Composition of CSF cells Proteino-rrachia Leukocytes Erythrocyte sedimentation rate

March 11,
2006

Turbulent

8900

March 21,
2006

Light turbulent

212

Lymph 80%
Mening 8%
Neutro 12%
Lymph 90%
Mening 5%
Neutro 5%

HGB mg/dL

1.65

25200

45

12.8

0.33

18700

43

12

Neutro: Neutrophils; HGB: Hemoglobin; Lymph: Lymphocytes; Mening: Meningeal cells; CSF: Cerebrospinal fluid.

cells 5%, neutrophils 5% (Table 1).
With combined antibiotic therapy, the headache,
ear pain and neck rigidity improved until the night of
March 22, 2006 when the patient presented with confusion, somnolence, neck rigidity, positive Brudzinski and
Kernig signs and horizontal nystagmus. The next morning, the patient had a Glasgow Coma Score (GCS) of 8
(E = 2; V = 3; M = 3). CT of the head with intravenous
contrast injection documented right posterior cranial
fossa empyema 6 cm × 5 cm compressing the right cerebellar lobe that appeared slightly edematous. There was
compression of the fourth ventricle and herniation of
cerebellar tonsils beyond the occipital foramen associated
with three ventricular hydrocephalus. Right mastoid cells
were opaque as in case of mastoiditis (Figure 1A). The
patient was immediately transferred to neurosurgery for
emergency evacuation of empyema. On admission, the
patient was in coma GCS 5 (E = 1; V = 2; M = 2), with
spontaneous extension of the head in the lateral recumbent position. Under local anesthesia with the patient
in left lateral position with the head posed on the head
support of the surgical bed, a 6 cm hockey stick incision over the right suboccipital area was made. A burr
hole was drilled 2 cm on the right side and 2 cm under
the right transverse sinus that corresponded to just in
the center of the empyema. Dura mater was discovered
attached to the inner layer of the bone without any extradural collection. The tip of a 20 F needle in a syringe
was introduced through the dura and 22 mL of pus was
withdrawn. At the end of aspiration, a small incision of
the dura exposed at the burr hole was done. Cerebellar
flocculi were visible without any space left for a catheter
to be introduced in the subdural space for eventual drainage. The soft tissue around the burr hole was rinsed with
gentamycin and iodopovidone solution and closure of
the wound was done. Intravenous vancomycin 1.0 g tid,
ciprinol 200 mg tid was administered. Within one hour,
the patient became conscious GCS 12 (E = 3; V = 4; M
= 5) and the day after surgery was GCS 15. The culture
exam showed no growth of microorganisms. Four days
after surgery, the neurological status was normal except
for the right hypoacusia. A control CT of the head in the
third postoperative day showed complete evacuation of
empyema, return of right cerebellar lobe to the normal
position and reappearance in the midline of the fourth

A

B

Figure 1 Computed tomography. A: Head computed tomography showing
subdural empyema of right cerebellar convexity; fourth ventricle compression and
occlusion; B: Burr hole on the right occipital infratentorial convexity; reappearance
of fourth ventricle; complete evacuation of subdural cerebellar empyema.

In the absence of an intracranial hypertension, a
lumbar puncture (LP) was done (November 3, 2006) and
turbulent cerebrospinal fluid (CSF) was extracted. Laboratory examination revealed 8900 cells/dL, proteinorrachia 1.65 g/L. Blood test showed leukocytosis 25200,
erythrocyte sedimentation rate 45 s within the first hour,
hemoglobin 12.8 mg/dL. A computed tomography (CT)
of the head excluded any mass occupying lesion. Despite
the negative cultures of the CSF, the diagnosis of purulent meningitis was made and combined therapy was
started with ampicillin 3.0 g four times a day (qid), amykacin 0.5 g twice daily (bid) and kemicetine 1.0 g thrice daily
(tid).
Another LP (March 21, 2006) revealed 212 cells/dL,
proteinorrachia 0.33 g/L, lymph cells 90%, meningeal
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ventricle with resolution of the supratentorial hydrocephalus (Figure 1B). Right mastoid cells were still hyperdense.
The patient was transferred to the department of otorhinolaryngology for the surgical treatment of mastoiditis.
On March 27, 2006, the patient underwent radical right
mastoidectomy under general anesthesia. Treatment with
vancomycin 1 g tid, ciprinol 200 mg tid, flagyl 500 mg tid
was administered until April 4, 2006. After that, ceporin
1 g daily was continued until April 10, 2006. The patient
was discharged on April 22, 2006.
More than six years after surgery, the patient remains
disease free and leads a normal life. She does not complain of hypoacusia on the right ear and refuses a control
magnetic resonance imaging (MRI) of the head.

viate possible cerebellar edema and restore CSF dynamics.
In their review, Bok et al[3] conclude that burr holes
should not be disregarded as a method of treating subdural empyema.
The successful management of our patient demonstrates that a complete evacuation of subdural empyema
can be obtained with equal efficiency through a single
burr hole, as with other more invasive approaches such
as craniotomy or craniectomy. The mass effect reduction
after evacuation of pus was sufficient in our case to remove obstruction from the fourth ventricle and treat the
hydrocephalus.
The combination of antibiotics was directed by clinical judgment since the culture study of pus and blood did
not reveal any pathogens for a subsequent antibiogram[4].
Blood culture is reported to be sensitive in only 15% of
cases[4]. Streptococcus pneumoniae has been known to be
the most common cause of acute otitis media, sinusitis
and pneumonia and one of the most important causes
of bacterial meningitis[5-7]. In critically ill patients, cefotaxime or ceftriaxone is most often the primary alternative[8]. Other alternative drugs include the carbapenems,
newer quinolones, clindamycin, telithromycin, linezolid
and vancomycin. Treatment guidelines often recommend
the use of β-lactam/macrolide combinations as empirical
therapy for patients with severe illness[8-10].
Mastoidectomy was done four days after empyema
evacuation, with the patient neurologically recovered
from coma. Combined surgical and medical treatment led
to complete cure of our patient.
In conclusion, burr hole evacuation may be equally
as efficient as other more invasive surgical approaches in
the case of infratentorial empyema. This is true especially
in the case of cerebellar convexity empyema without
extension to the cerebellopontine angle. Once the mass
effect of the pus is removed, resolution of hydrocephalus may be expected because of decompression of the
fourth ventricle. Whenever complete pus evacuation is
possible and there is a lack of extensive cerebellar edema
in preoperative CT or MRI, such a technique may be the
efficient approach for emergent treatment.

DISCUSSION
Infratentorial empyema is a rare complication of bacterial
infection of the middle ear or mastoid and constitutes
only a small percentage of intracranial empyema. It is a
life threatening condition due to its mass effect of direct
compression to the brain stem and associated supratentorial hydrocephalus. Clinical diagnosis of infratentorial
empyema is easily delayed due to its insidious onset and
progression[2].
Clinical signs of infratentorial empyema were mostly
absent, with lack of cerebellar findings and cranial nerve
deficits in approximately 75% of the patients[2]. In our
case, herniation of cerebellar tonsils manifested with
head extension after the patient had already entered a stuporous state.
Most of the reviews on the subject advise an ample
decompressive occipital craniectomy, especially in cases
of extension of empyema to the cerebellopontine angle[1]. Ample decompression may serve for managing of
cerebellar edema, even after pus evacuation, but it carries
other risks, such as brain swelling, infarction or hemorrhage that may result from an injudicious aggressive
opening of the dura[3].
In the presented case, there was no evident extension
of the pus to the cerebellopontine angle. Furthermore,
pus collection was limited to one side of the occipital
squama without excessive cerebellar edema. Most of the
mass effect seemed to be caused by empyema. We believe
that the consequential three ventricular hydrocephalus was
the cause of the comatose state. Spontaneous positioning of the head in extension came with the herniation of
cerebellar tonsils in the foramen magnum. Our surgical
choice was also influenced by the emergency for immediate evacuation of empyema. In such a situation, we
adapted burr hole evacuation of empyema that reopened
the fourth ventricle, resolving the hydrocephalus. Through
a burr hole, we were able to drain the complete volume
of empyema calculated in the CT, verified after the small
dura opening that showed cerebellar flocculi, having
reached the dura, leaving no space for a subdural drain.
Intravenous perfusion with mannitol solution 20% and 15
degree upright position of the head were adapted to alle-
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NERVOUS SYSTEM DISEASES

Cortical laminar necrosis related to migrainous cerebral
infarction
Adrià Arboix, Sebastià González-Peris, Elisenda Grivé, María-José Sánchez, Emili Comes
logical work-up done to rule out other known causes
of cerebral infarct with CLN was unrevealing. Only
ten of 3.808 consecutive stroke patients included in
our stroke registry over a 19-year period fulfilled the
strictly defined International Headache Society criteria for migrainous stroke. The present case is the
unique one in our stroke registry that presents CLN
related to migrainous cerebral infarction. Migrainous
infarction can result in CLN.
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Core tip: A 29-year-old migrainous woman developed
dysarthria and focal sensorimotor neurological deficit during a typical migraine attack with aura. Brain
magnetic resonance imaging showed a right temporoparietal ischemic lesion compatible with cortical laminar
necrosis (CLN). The present case is the unique one in
our stroke registry over a 19-year period that presents
CLN related to migrainous cerebral infarction. Our case
shows that CLN can be associated with cerebral ischemia due to migrainous infarction, an infrequent ischemic cerebral infarct of unusual etiology.

Abstract
We present a 29-year-old woman with a long history
of attacks of migraine with and without visual aura.
She was a heavy smoker (20 cigarettes/d) and was
currently taking oral contraceptives. During a typical
migraine attack with aura, she developed dysarthria,
left brachial hemiparesis and hemihypoesthesia and
brief and autolimited left clonic facial movements.
Four hours after onset, vascular headache and focal
sensorimotor neurological deficit were the only persisting symptoms and, on seventh day, she was completely recovered. Brain magnetic resonance imaging
on day 20 after onset showed a subacute ischemic
lesion in the right temporo-parietal cortex compatible
with cortical laminar necrosis (CLN). Extensive neuro-
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INTRODUCTION
Cortical laminar necrosis (CLN) is an infrequent type of
cortical infarction which causes a selective pannecrosis
of the cerebral cortex (involving neurons, glia and blood
vessels) while underlying white matter is completely or
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relatively spared[1,2]. It has been reported to be associated
with hypoxic encephalopathy[3,4], hypoglycemic encephalopathy[5], status epilepticus[6], cerebral infarction[7] and
rarely cerebral infarction due to migraine[8,9].
On magnetic resonance imaging (MRI) CLN is characterized by a high intensity cortical signal on T1-weighted
and fluid-attenuated inversion-recovery (FLAIR) images,
without signs of hemorrhage, which shows a typical
curvilinear gyriform distribution, following the cerebral
convolutions affected[1-3].
We report the case of a young female patient who
suffered an unusual case of cerebral infarction secondary
to a migrainous cerebral infarction manifested as CLN
on brain MRI.

brachial hemiparesis, left hemihypoesthesia and autolimited left clonic facial movements (< 1 min lasting). Four
hours after onset, severe holocraneal vascular headache
persisted along with nausea and vomiting and mild left
brachial sensorimotor deficit [magnetic resonance spectroscopy (mRS) = 2, National Institute of Health stroke
scale (NIHSS) = 2]. She had neither nucal rigidity nor
semiology of meningeal syndrome. The patient was not
treated with triptans or any other drugs which might have
led to vasoconstriction.
The following investigations were normal or unremarkable: chest roentgenography, 12-lead electrocardiography, brain computed tomography scan, two-dimensional echocardiography, and Doppler ultrasonography
of the supra-aortic trunks, complete hematological
screening, routine biochemical profile, urinalysis, serology for syphilis, immunologic blood test (including antinuclear antibodies, extractable nuclear antigens, lupus
anticoagulant, Immunoglobulin G and Immunoglobulin
M anticardiolipin antibodies, rheumatoid factor), basic
hemostasis study and hypercoagulable panel (including
protein C and S, antithrombin Ⅲ, factor Ⅴ Leiden mutation and homocysteine). The use of cocaine or other
substances with vasoconstrictive properties as amphetamines was ruled out.
The clinical course was favorable. A gradual regression of symptomatology was observed and, seven days
after onset, focal neurological deficit was completely recovered (mRS = 0, NIHSS = 0).
Brain MRI on day 20 after the migraine attack
showed increased signal on FLAIR, T-1 and T2weighted sequences and diffusion images involving the
right temporo-parietal cortex compatible with subacute
infarct with CLN, showing a minimum enhancement
post-contrast (Figure 1). Intracranial MR angiography
was normal and negative for dural sinus thrombosis.
Electroencephalography was non-epileptiform, showing
only right hemisphere slowing.
At the 9th and 18th month follow-up control, brain
MRI revealed that the characteristic cortical high signal
intensity on T1 and FLAIR images progressively faded
(Figure 2). Hemosiderin due to chronic hemorrhage was
never demonstrated. The patient remained entirely asymptomatic.

CASE REPORT

DISCUSSION

We present a 29-year-old woman with a long history of
attacks of migraine (8 years) with and without visual
aura. She was a heavy smoker (20 cigarettes/d for the last
4 years) and was currently taking oral contraceptives. At
the age of 18 years, she had an ectopic pregnancy and a
unilateral salpingo-oophorectomy was done. At the age
of 20 years she had a voluntary abortion. She was diagnosed with anxiety disorder and was taken alprazolam
(0.50 mg/d for 3 years) under the periodic supervision of
his psychiatrist. During a typical migraine attack with visual aura symptomatology, she developed dysarthria, left

CLN as a presenting neuroimaging sign of migrainous
stroke has been infrequently reported[8,9]. CLN has been
associated with cerebral hypoxia, metabolic disturbances,
drugs and infections[1-7]. CLN usually shows characteristic
cortical high intensity on T1-weighted images from 2 wk
to 2 years after ischemia and on FLAIR sequences, hypersignal appears a little later but remains longer[1,2,10].
Furthermore, the blood-brain barrier breakdown
due to the necrosis of the blood vessels results in the
curvilinear “gyriform” enhancement on gadoliniumenhanced scans typically seen in these cortical infarc-

A

B

C

D

Figure 1 Magnetic resonance imaging at day 20 after ictus: Axial T2weighted (A), fluid-attenuated inversion-recovery (B) and T1-weighted
(C) sequences show high hyperintense cortical lesion (arrows). Minimum
enhancement on Axial T1 post-contrast (D).
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A

cal deficit is manifested in the exactly vascular distribution as the aura, persisting for more than 60 min, and is
associated with an ischemic brain lesion in a suitable territory demonstrated by neuroimaging; and (3) all other
potential causes of ischemic stroke with CLN have to
be ruled out by appropriate investigations. Migrainous
stroke occurs more frequently in women and in patients
[11]
≤ 45 years of age . The heavy smoking history and the
use of oral contraceptives are risk factors for migrainous
cerebral infarction.
The physiopathology of migrainous stroke remains
controversial. Potential mechanisms of migrainous
infarction include vasospasm, hypercoagulability and
vascular changes related to cortical spreading depression[16,17]. Endothelial dysfunction, a process mediated
by oxidative stress, may be a cause or a consequence of
migraine, thus explaining the relationship of migraine to
vascular factors and stroke[16-18]. Therefore, all this processes may be considered in the genesis of CLN.
The present case shows that CLN can be considered
a rare potential cause of migrainous infarction, an ischemic cerebral infarct of unusual etiology.

B

Figure 2 Magnetic resonance imaging at 18-mo follow-up. Axial T1weighted (A) and fluid-attenuated inversion-recovery sequences (B). Faint hyperintense cortical laminar lesion is still present.

tions[6-8]. Hyperintense signal on T1-weighted images can
reflect the presence of any of the following substances:
hemoglobin, fat, melanin, paramagnetic substances or
protein-rich fluid[5-7]. The T1 hyperintensity observed in
CLN is not secondary to hemorrhagic transformation
of cerebral ischemia and is thought to be due to the
selective neuronal damage followed by higher concentration of proteins (and other macromolecules), glial cell
proliferation and deposition of fat laden macrophages in
the cortical area affected, that enhance relaxivity by restricting the motion of water molecules, thus causing T1
shortening[4-7,10].
Little is known about the frequency of association of
CLN and migrainous stroke, but the present case report
is compatible with CLN related to migrainous cerebral
infarction. Only 10 of 3.808 consecutive stroke patients
included in our stroke data bank over a 19-year period
fulfilled the criteria defined by the International Headache Society for migrainous stroke and in whom other
causes of stroke were ruled out[11]. Migrainous stroke is a
known etiology of cerebral infarction of unusual case[12].
The present case is the unique one in our stroke registry
that presents CLN related to migrainous cerebral infarction.
To the best of our knowledge we have only found two
similar case-reports of migrainous infarction involving
CLN: the study of Liang et al[11] including a case report of
a 57-year-old white female with migrainous infarct with
appearance of CLN on MRI[8] and also, a report by Black
et al[12] involving possible CLN in the setting of familial
hemiplegic migraine in a patient with Erdheim-Chester
disease (a rare non-Langerhans cell histiocytosis).
The patient present initial autolimited left clonic facial seizures which can be explained by the involvement
of the cerebral cortex related to CLN. Seizures in acute
ischemic stroke occur in approximately 5% of patients
and are related to involvement of the cerebral cortex or
to very large strokes[13].
Our patient fulfilled the strict diagnostic criteria for
migraine-induced stroke of the International Headache
Society[14,15], which include: (1) the patient has previously
fulfilled criteria for migraine with aura; (2) the neurologi-
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Intracranial hypotension syndrome in a patient due to
suboccipital craniectomy secondary to Chiari type malformation
Barkoula Dora, Bontozoglou Nikolaos, Gatzonis Stylianos, Sakas Damianos
hospital complaining about postural, mainly occipital, headache during the last three months, aggravated by being in an upright position. The magnetic
resonance imaging (MRI) revealed engorgement of
the dural venous sinuses, significant enlargement of
the pituitary gland and download displacement or
sagging of the brain with effacement of the perichiasmatic cisterns and the prepontine cistern, while
the spinal T2W MRI revealed a 7 mm × 2.5 mm
dural defect with an extradural cerebrospinal fluid
collection at the dorsal soft tissues of the cervical
spine. The previous imaging did not reveal subdural
effusions.
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Core tip: A 25-year-old female presented with a history of suboccipital craniectomy due to Chiari I malformation nine years earlier. The patient was admitted
to the hospital with symptoms of postural, mainly
occipital, headache during the last three months, aggravated by being in an upright position. The spinal
T2W magnetic resonance imaging revealed a 7 mm ×
2.5 mm dural defect with an extradural cerebrospinal
fluid collection at the dorsal soft tissues of the cervical
spine. The current clinical case indicates that a longer
follow-up and increased alertness are required in a
patient with a history of craniectomy due to Chiari I
malformation.

Abstract
Intracranial hypotension syndrome (IHS) is a rare
disorder characterized by a decrease in cerebrospinal fluid pressure to less than 60 mm H2O. The syndrome is associated with occipital headache radiating to the frontal and temporal zones. The current
clinical case describes the manifestation of IHS in
a twenty-five year old female with a history of suboccipital craniectomy due to Chiari I malformation
nine years earlier. The patient was admitted to the
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Figure 2 Magnetic resonance imaging signs of intracranial hypotension
syndrome postoperatively. There is significant engorgement of the dural
venous sinuses and mild enlargement of the pituitary gland without signs of
download displacement or sagging of the brain.

terns and the prepontine cistern (Figure 1B), while the
spinal T2W MRI revealed a 7 mm × 2.5 mm dural defect
with an extradural CSF collection at the dorsal soft tissues of the cervical spine (Figure 1A). The postoperative
MRI nine years earlier revealed significant engorgement
of the dural venous sinuses and mild enlargement of the
pituitary gland without signs of download displacement
or sagging of the brain (Figure 2). Even although the
previous imaging did not reveal subdural effusions, the
postoperative MRI revealed signs of intracranial hypotension syndrome soon after the suboccipital craniectomy.
Nevertheless, the typical clinical symptoms of IHS only
manifested three months before the admission of the
patient. During the postoperative follow-up, the patient
complained of intermittent occipital headaches, mostly
explained by the Chiari malformation.

Figure 1 Magnetic resonance imaging signs of intracranial hypotension syndrome nine years after the craniectomy. A: 7 mm
× 2.5 mm dural defect with an extradural collection at the dorsal soft
tissues of the cervical spine; B: Less prominent engorgement of the
dural venous sinuses, further enlargement of the pituitary gland and
download displacement or sagging of the brain with effacement of the
perichiasmatic cisterns and the prepontine cistern.

INTRODUCTION
Intracranial hypotension syndrome (IHS) is a rare disorder characterized by a decrease in cerebrospinal fluid
pressure. IHS is associated with occipital headache similar
to the orthostatic headache after lumbar puncture. They
both radiate to the frontal and temporal zones and are
aggravated in an upright position. HIS is also characterized by dural thickening and pachymeningeal contrast enhancement as a consequence of decreased cerebrospinal
fluid (CSF) volume. Although spinal cerebrospinal fluid
leaks may be the cause of this syndrome, only a few clinical or radiological cases have been reported.

DISCUSSION
IHS is a rare disorder with a prevalence of about 1 per
50000 population[1]. The latest studies indicate that the estimated incidence is higher because the disorder remains
under recognized[2]. This rare syndrome is characterized
by a decrease in cerebrospinal fluid pressure to less than
60 mm H2O. IHS is associated with occipital headache
radiating to the frontal and temporal zones, dural thickening and pachymeningeal contrast enhancement as a
consequence of decreased CSF volume. The 5 characteristic imaging features of spontaneous intracranial hypotension visible on MRI are: (1) subdural fluid collections;
(2) enhancement of the pachymeninges; (3) engorgement
of venous structures; (4) pituitary hyperemia; and (5)
sagging of the brain (mnemonic: SEEPS)[3]. Headache
due to IHS is similar to the orthostatic headache after
lumbar puncture. They both are aggravated in an upright
position. ISH is highly related to a spontaneous CSF
leak. In most cases, spinal cerebrospinal fluid leaks are
related to the pathogenic mechanism of the syndrome.
Nevertheless, they have rarely been demonstrated radiographically or surgically[1]. Some of the spontaneous CSF
leaks are related to weakness of the meningeal sac, likely

CASE REPORT
A 25-year-old female presented with a history of suboccipital craniectomy due to Chiari I malformation 9 years
earlier. The patient was admitted to the hospital complaining about postural, mainly occipital, headache during the last three months. The headache was aggravated
by being in an upright position. The magnetic resonance imaging (MRI) revealed mild engorgement of
the dural venous sinuses, significant enlargement of the
pituitary gland and download displacement or sagging
of the brain with effacement of the perichiasmatic cis-

WCCR|www.wjgnet.com

1383

February 8, 2014|First Edition|

Dora B et al . Intracranial hypotension syndrome after suboccipital craniectomy

in connection with a connective tissue abnormality[4].
In clinical practice, the 2004 International Classification
of Headache Disorders criteria cannot satisfy 100% of
patients with HIS because of the variability of clinical
and radiological manifestations[5]. Furthermore, although
both intracranial hypotension syndrome and Chiari I
malformation have been well described, their simultaneous presence has rarely been reported[6]. The current case
indicates that even although the patient’s postoperative
MRI revealed signs of IHS, the clinical features were intermittent and did not meet the IHS criteria. Therefore,
a patient with a history of Chiari I malformation and
intermittent occipital headache after craniectomy requires
increased alertness and a longer follow-up.

defect with an extradural cerebrospinal fluid collection at the dorsal soft tissues
of the cervical spine.
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Hypertensive brain stem encephalopathy with pontine
hemorrhage: A case report
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Core tip: Hypertensive brain stem encephalopathy (HBE)
is a rare, underdiagnosed subtype of hypertensive
encephalopathy. The disease is still not recognized by
clinical doctors. The prompt diagnosis and treatment
is crucial. Here, we report a case of HBE with pontine
hemorrhage in a 36-year-old man. The case will help
clinicians to further know about the disease.
Original sources: Zhou ZH, Qu F, Chen HS. Hypertensive brain
stem encephalopathy with pontine hemorrhage: A case report.
World J Neurol 2013; 3(3): 83-86 Available from: URL: http://
www.wjgnet.com/2218-6212/full/v3/i3/83.htm DOI: http://
dx.doi.org/10.5316/wjn.v3.i3.83

Abstract
Hypertensive brain stem encephalopathy (HBE) is a
rare, under diagnosed subtype of hypertensive encephalopathy (HE) which is usually reversible, but
with a potentially fatal outcome if hypertension is not
managed promptly. To the best of our knowledge, only
one case of HE with brain stem hemorrhage has been
reported. We report a case of HBE with pontine hemorrhage in a 36-year-old male patient. The patient developed severe arterial hypertension associated with initial
computed tomography showing the left basilar part of
pons hemorrhage, fluid-attenuated inversion-recovery
showing hyperintense signals in the pons and bilateral
periventricular, anterior part of bilateral centrum ovale.
The characteristic clinical findings were walking difficulty, right leg weakness, and mild headache with nausea
which corresponded to the lesions of MR imagings. The
lesions improved gradually with improvements in hypertension, which suggested that edema could be the
principal cause of the unusual hyperintensity on magnetic resonance images.

INTRODUCTION
Hypertensive brain stem encephalopathy (HBE) is
a rare, under diagnosed subtype of hypertensive encephalopathy (HE) which is usually reversible, but
with a potentially fatal outcome when hypertension
is not treated promptly[1]. The typical feature on magnetic resonance imaging (MRI) of HE are signals of
increased intensity in the white matter of both occipital regions consistent with edema. The term “reversible posterior leukoencephalopathy syndrome” or
“posterior reversible encephalopathy syndrome” has
been used to describe the characteristic neuroimaging
features in HE [2,3]. Involvement of the brainstem in
addition to the supratentorial lesions has been rarely
reported, and is termed HBE. The typical imaging
features of HBE are hyperintense lesions on T2weighted MRI and swelling of the brainstem ,which
may be misdiagnosed as brainstem infarction, pontine
glioma, central pontine myelinolysis and infective encephalitis[1,4,5]. To the best of our knowledge only one
case of HE with brain stem hemorrhage has been re-
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Figure 1 The imagings before admission and after 17 d. A: Initial computed tomography (CT) shows the left basilar part of pons hemorrhage; B, C: Initial fluidattenuated inversion-recovery (FLAIR) show hyperintense signals in the pons and bilateral periventricular, anterior part of bilateral centrum ovale; D: Follow-up CT 17
d after initial imaging, showing low-density signal changes in the left basilar part of pons, indicating pontine hemorrhage has been almost absorbed (E); F, G: Followup FLAIR 17 d after initial imaging, showing a nearly complete resolution of hyperintensity except hemorrhage in the pons and bilateral periventricular, anterior part of
bilateral centrum ovale (H).

ported[6]. We report a case of HBE with pontine hemorrhage in a 36-year-old male patient.

T2-weighted and fluid-attenuated inversion-recovery
(FLAIR) images showed high-intensity signal changes in
the whole pon, bilateral periventricular, anterior part of
bilateral centrum ovale (Figure 1B-D). The T1-weighted
images showed moderate hyperintense signals and
diffused-weighted images showed hyperintense signals
in the left basilar part of pons where CT showed highdensity signal changes. However, despite the presence of
extensive neuroimaging brainstem lesions, there were no
symptoms or signs of brainstem dysfunction.
Immediate treatment with pumped nitroprusside
(3 μg/kg/min) led to gradual improvement in right leg
weakness ,disappearance of the headache and rapid control of the BP, which decreased to 160/110 mmHg after
4 h. He was prescribed amlodipine and ramipril on the
3rd day. Ten days later, the systolic and diastolic pressures
stabilized at 130-150 and 80-100 mmHg respectively. A
cerebral CT performed two weeks later, showed lowdensity signal changes in the left basilar part of pons,
suggesting absorption of the pontine hemorrhage (Figure
1E). The brainstem and supratentorial lesions except
hemorrhage almost resolved as shown in FLAIR (Figure
1F-H) and T1-weighted images, after stabilization of his
blood pressure.
At the time of discharge, 18 d later, the neurological
examination revealed no abnormalities except for a right
positive Babinski sign.

CASE REPORT
A 36-year-old man with a history of poorly controlled
hypertension presented with 2 d history of difficulty
walking, right leg weakness, and mild headache with nausea. His blood pressure was 220/160 mmHg. The cranial
nerve functions were intact, including visual function
and an ophthalmologic examination. Clinical examination revealed Medical Research Council grade 4/5
strength in the right leg. Deep tendon reflexes were brisk
with bilateral extensor plantar responses and positive
Babinski sign.
A laboratory evaluation on admission including renal
function, hepatic function, serum electrolyte concentrations was unremarkable. Immunologic studies of the
following were negative: antinuclear factor, antibodies to
native DNA, antibodies to ribonucleoprotein, antibodies to smooth muscle, anti-Ro antibody (SS-A), anti-La
antibody (SS-B), serum immunoglobulin (Ig)G, IgA, or
IgM, C3, C4, and serum immunocomplex. An antihuman immunodeficiency virus antibody was negtive. An
electroencephalogram was normal. A CT showed highdensity signal changes in the left basilar part of pons
and mild swelling in the brainstem (Figure 1A). The
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or cerebral arteries are sparsely innervated by sympathetic
nerves[10], accounting for the susceptibility of the brain
stem and other posterior brain regions to this breakdown
of autoregulation.
The hemorrhage in our patient does not seem to
be due to hypertensive rupture of small artery based
on clinical presentation and rapid improvement of
symptoms. It is thought to be due to a breakthrough
of autoregulation by regional hyperperfusion and increased intracranial pressure due to the elevated blood
pressure[11].
In conclusion, clinical recognition of HBE may be
difficult. The features of a lack of correlation between
the severity of the radiological abnormality and the clinical status, combined with the rapid resolution following
antihypertensive treatment, should suggest the diagnosis.
It is important for the radiologist to be familiar with
the imaging abnormalities (especially with hemorrhage)
of this life-threatening, but treatable condition. Rapid
identification and appropriate diagnostics are essential,
as prompt treatment usually results in reversal of symptoms; permanent neurologic injury or death can occur
with treatment delay.

DISCUSSION
The BHE is characterized by very high blood pressure
with marked clinicoradiologic dissociation. Patients typically have mild clinical and neurologic symptoms, prominent brainstem involvement and relatively mild supratentorial lesions with rapidly improved MR findings after
controlling hypertension[7].
The clinical features of our case presented here were
strongly suggestive of BHE, with severe hypertension,
mild right leg weakness, headache, severe predominantly
brainstem lesions and and subsequent improvement after
a reduction in blood pressure.
In our patient, the diagnosis of BHE was difficult
at first because of the co-existence of pontine hemorrhage and the whole brain edema. The differential
diagnosis in these patients is: hypertensive pontine
hemorrhage and hemorrhagic brain stem infarction. In
both of these pathologies, patient would be in clinically
grave situation and a poor prognosis based on the neuroimaging.
Brainstem infarction can be ruled out by the lack
of major brainstem signs, rapid clinical recovery, predominant white matter involvement in T2-weighted and
FLAIR images, and absence of signal changes in diffusion-weighted MRI except pontine hemorrhage.
Other differential diagnosis include central pontine
myelinolysis (CPM), infectious brainstem encephalitis,
acute disseminated encephalomyelitis (ADEM), neuroBehcet disease, and tumor. CPM may produce a similar
radiologic picture, but the absence of abnormal serum
sodium levels, the clinical recovery, and resolution of the
MRI lesions made the possibility of CPM quite unlikely.
The rapidity of the clinical evolution should help differentiate their condition from tumors. The patient lacked
skin and eye symptoms, aphthous stomatitis, and definitive brain stem symptoms, so we excluded neuro-Behcet
disease. Infectious brainstem encephalitis or ADEM was
unlikely because of mild clinical and neurologic symptoms, normal electroencephalogram, and rapid recovery
without specific treatment although cerebrospinal fluid
testing was not performed.
Intracerebral hemorrhage associated with HE is generally considered an atypical finding. Although the incidence of hemorrhage was 15.2%, brain stem hemorrhage
is rare and only one case has been reported in the literature[6]. Intracerebral hemorrhage associated with HBE is
much less frequent with 2 of 26 HBE patients reported
in a reviews having a small thalamic hemorrhage simultaneously[8]. Our patient had HBE with pontine hemorrhage. No case of brain stem hemorrhage associated with
HBE has been reported yet.
The proposed mechanism underlying HE involves
the breakdown of autoregulation, resulting in dilatation
of cerebral arterioles, the disruption of the blood-brain
barrier, and the breakthrough accumulation causing vasogenic edema[9]. As the vertebrobasilar system and posteri-
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Complete recovery of severe tetraparesis after excision of
large C1-osteochondroma
Essam A Elgamal
It appears in computed tomography as an extradural
mass, and spinal cord changes are better seen in magnetic resonance imaging. The author highlighted this
case of a child with multiple exostoses arising from the
posterior arch of C1 and a smaller one at the spinous
process of C7, because the associated severe neurological symptoms are more pronounced than reported previously, and adequate decompression by total excision
was associated with significant neurological recovery.
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Abstract
Severe tetraparesis resulting from cervical cord compression due to osteochondroma of the Atlas is a rare
condition, especially in young children. In this report,
the author discusses the clinical presentation, and outcome of surgical excision of a large C1 osteochondroma presenting with severe myelopathic tetraparesis,
in a 10-year-old girl. Computed tomography and magnetic resonance images revealed a large bony lump
arising from the posterior arch of atlas, filling most of
the spinal canal, and compressing the cervical spinal
cord. Another histologically proven exostosis was incidentally found at the spinous process of T1. There was
no history of exostosis in the family, and the patient
improved dramatically after removal of the C1 osteochondroma.

INTRODUCTION
Spinal exostosis causing severe spinal cord compression
is a rare form of bone dysplasia representing 4% to 7%
of all primary benign spinal tumors, which generally becomes symptomatic during the second and third decades
of life[1-3]. Most spinal exostoses grow from the external
parts of the lamina and occasionally arise from the posterior arch of the atlas, causing cord compression and
subsequently quadriparesis[4].
Spinal exostoses are better visualized by computed
tomography (CT) than by magnetic resonance imaging
(MRI). However, spinal cord compression is best studied
by MRI, as is the size of the cartilaginous cap, which assists in differentiating exostoses from chondrosarcoma[1-5].
Neurological recovery after surgical excision of intraspinal exostoses and decompression of the spinal cord
is excellent, and the recurrence rate is low[2-5]. The author
reports complete recovery of severe tetraparesis after excision of a large intraspinal C1 osteochondroma in a 10
year old girl who also had an T1 spinous process exostosis, found incidentally.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Osteochondroma; Exostosis; Atlas; Tetraparesis; Myelopathy; Recovery
Core tip: Solitary cervical spine osteochondroma affects C1, whereas multiple exostoses involve C2 more.
Osteochondroma usually originates from the posterior
element, and continues to grow slowly until puberty.
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Figure 1 Computed tomography scan of the cervical spine. A:
Sagittal; B: Coronal reconstruction showing a bony outgrowth filling
the spinal canal, arising from the inner posterior arch of C1 at the
left site, growing anteriorly and obliterating most of the spinal canal
(top single arrow). Another exostosis was incidentally found at the
spinous process of T1 (bottom double arrows).

B

the spinal canal and a cap which was found adhering to
the underlying dura was removed. The mass arising at the
spinous process of T1 was removed through a separate
incision.
The patient tolerated the procedure well and started
to recover immediately following surgery. Postoperative
CT and MRI scans showed widening of the spinal canal,
relief of the neural compression, and improvement of
the spinal cord deformation (Figure 2). Histological examination of both specimens proved them to be osteochondromas.
The patient continued to improve with the help of
physiotherapy until she was back to her normal self at 6
mo follow-up after surgery. Physical examination showed
no muscle weakness, normal sensation, improved hyperreflexia, and no lower limb clonus.

CASE REPORT
A 10 years old girl, the product of uneventful pregnancy
for a non-consanguine couple was born at term by caesarian section. She presented with a 7 d history of left leg
pain, and frequent falls at school. She further complained
of moderate neck pain and swelling at the back of the
neck which was thought to be related to the fall. She
admitted that she has been troubled by unsteadiness and
had noticed weakness and stiffness of both upper and
lower limbs, particularly on the left side, over the previous year. She had a history of iron-deficiency anaemia in
early childhood, and there was no family history of neurologic or musculoskeletal disorder.
On examination, the patient’s neck was tilted to the
right side and a hard swelling was felt just below the vertebra prominens at the T1 spinous process. She was able
to move her neck in all directions, with some limitations
due to stiffness. She was found to have G2/5 power in
the left arm and leg and G3/5 power in the right upper
and lower limbs, along with myelopathic manifestations
affecting all 4 limbs but mainly the left side, with hypertonia, brisk reflexes, unsustained left ankle clonus, upgoing
planters, and positive Hoffman’s sign bilaterally. Pin prick
sensation was impaired with a sensory level at the root of
the neck, but deep sensation was preserved.
Radiological investigations, including CT and MRI
scans, revealed an irregular bony outgrowth arising from
the posterior arch of the atlas extending into the spinal
canal, the posterior part forming a pseudo joint with the
posterior arch of the axis. Findings were suggestive of a
congenital anomalous bony outgrowth from C1 (Figure
1). This bony overgrowth was mainly at the left side,
extending anteriorly into the spinal canal and causing significant compression, flattening and displacement of the
cord to the right side. There was no evidence of alteration of cord signal intensity (Figure 2). Prominence of
the T1 spinous process with a rounded bony outgrowth
was found incidentally on screening the rest of the patient’s spine (Figure 2). Skeletal survey excluded similar
bony lesions.
The patient underwent excision of the masses
through a posterior approach. The bony lump was composed mainly of cancellous bone lined by a thin cortical
layer. Drilling of the posterior arch of C1 and piecemeal
removal of the cancellous content, extended deep into
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DISCUSSION
Osteochondromas are considered the most common benign skeletal tumor. It has been reported that about 3%
occur in the spine. However, spinal exostoses are probably under-reported in relation to their true incidence
because most are asymptomatic[5,6]. Most solitary and
hereditary osteochondromas tend to occur in the cervical spine, while the most common site for solitary lesions
is C1. In hereditary multiple exostosis (HME), it the C2
vertebra seems to be the most commonly affected[4-7].
In a review of 165 cases of spinal exostoses reported
in the literature, 89 of them (53%) were affected by solitary lesions, with the cervical spine the most affected site
(54%), and C1 the most common level (10%). On the
other hand, lesions associated with HME also occurred
most commonly in the cervical spine (57%), most commonly at C2 level (19%)[8]. The results of Bess et al[8] also
indicated that the majority of cervical spine exostoses
were solitary.
Spinal osteochondromas usually arise from the posterior elements (the secondary centers of ossification),
most commonly near the tips of the spinous processes[6].
Of the 121 exostoses whose origins were reported, 106
(88%) emanated from the posterior elements. The remaining 15 exostoses (12%) originated from the vertebral
body. Solitary and HME exostoses had similar distributions of vertebral origin[8].
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to the vertebral and neural elements of the spine[8]. MRI
is more useful than CT in defining the extradural component and is the preferred method for examining the spinal canal and the effect of pressure on the spinal cord[1-5].
The incidence of malignant transformation of osteochondroma into sarcoma is between 5% and 11%, and
is associated with sudden pain or neurological deterioration[5,12]. In this case, rapid neurological deterioration was
probably due to sudden decompensation of the compressed spinal cord and not to malignant transformation,
as confirmed by histological examination.
The management of this case was aimed at relieving
neurological symptoms, by excision of the lump and decompressing the spinal cord. Improvement and satisfactory recovery of function after resection of the lesion are
to be expected in most cases[13]. This patient’s favorable
prognostic factors included her young age, short period
of rapid symptom progression, and absence of signal
cord changes in the MRI. Although spinal cord compression was severe, the patient showed such rapid and satisfactory recovery that she was back to almost her normal
self, within 6 mo after surgery.
Albrecht et al[14] emphasized that neurological recovery
after surgical treatment of intraspinal exostoses causing
spinal cord compression is excellent, and the recurrence
rate is low. They found that 89% of symptomatic patients
treated operatively reported improvement of symptoms.
All patients except two in the Bess et al[8] series surgically
treated for intraspinal exostoses, had eventual resolution
of presenting symptoms after surgery.
This patient had no family history of similar condition, and no family screening was performed. However,
having multiple spinal exostosis affecting C1 and C7, this
case could be the first in the family to develop HME. It
is an autosomal dominant disorder, with full penetrance
and has an equal gender prevalence[15].
In conclusion, Spinal exostosis occurs most commonly in the cervical spine, and the associated neurological
symptoms are more common than reported previously.
Multiple exostoses tend to affect younger patients and
have a higher incidence of neurological symptoms than
solitary lesions.
Although MRI is the preferred method for examining
the spinal canal and the effect of pressure on the spinal
cord, CT scan can be more specific and is the imaging
modality of choice. Total excision of the exostosis is associated with a high probability of neurological recovery.

B

C

D

E

F

Figure 2 T2, T1-weighted magnetic resonance imaging. A: T2-weighted
magnetic resonance imaging (MRI) sagittal image; B: Axial cut, demonstrating
a C1 posterior mass (solid arrows) severely compressing the cord. The mass
is hyperintense, whereas the cortical margin is hypointense (dotted arrow); C:
T1-weighted MRI sagittal image; D: Bone window computed tomography scan
showing T1 spinous process exostosis; E: Postoperative sagittal T2-weighted;
F: Postoperative sagittal T1-weighted MRI showing adequate decompression of
the spinal cord and no visible lesion.

Neurological damage is usually caused by the progressive encroachment of the slowly expanding lesion. However, the reported incidence of spinal cord or nerve root
compression is 0.5% to 1.0%, and a higher incidence of
symptomatic exostoses was found with lesions associated
with HME, especially in young patients[9,10].
Osteochondromas cease to grow after skeletal maturity and do not develop in postpubertal individuals.
However, in the majority of children, the tumor remains
asymptomatic until skeletal maturity. The clinical presentation in the present case started at the age of nine and
progressed relentlessly over the course of a year, resulting in myelopathy affecting all extremities by one week
before presentation[11].
In osteochondroma a CT scan is the diagnostic imaging modality of choice. CT shows the extent of the cartilaginous and osseous components, and their relationship
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Core tip: Variations of the anterior cerebral artery
(ACA)-anterior communicating artery (ACoA) complex
are commonly observed when associated with a symptomatic intracranial aneurysm. We report an asymptomatic ACoA aneurysm associated with duplicated
hypoplastic A1 segment of the right ACA, observed
in a 70-year-old female. Furthermore, the aneurysm,
practically substituting the ACoA, caused a remarkable
depression on the internal surface of the right frontal
lobe, antero-inferior to the anterior commissure and anterior to the optic chiasm. A literature review of similar
cases and underlying mechanisms of such anomalies is
presented.

Abstract
Variations of the anterior cerebral artery (ACA)-anterior
communicating artery (ACoA) complex are commonly
observed when associated with a symptomatic intracranial aneurysm. We report an asymptomatic ACoA
aneurysm associated with duplicated hypoplastic A1
segment of the right ACA, observed in a 70-year-old
female cadaver. Furthermore, the aneurysm, practically
substituting the ACoA, caused a remarkable depression
on the internal surface of the right frontal lobe, anterior
to the optic chiasm. Aneurysms and other anomalies of
the ACA and ACoA are common and their microvascular surgical management requires sound knowledge of
the normal and variant vascular anatomy. Persistence
of some embryonic vessels that normally disappear,
disappearance of vessels that would normally persist or
sprouting of new vessels due to hemodynamic and genetic factors are the usual causes for such anomalies.
The high incidence of coexisting vascular anomalies and
aneurysm suggests that such abnormalities predispose
to aneurysm formation due to changes in the regional
blood flow. A1 segment duplication has been reported
to occur in 4% of subjects in cadaveric studies and in
up to 0.5%-9.7% of cases of ACoA aneurysm surgery.
Angiographic hypoplasias and aplasias of the A1 seg-
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INTRODUCTION
Variations of the anterior cerebral artery (ACA)-anterior
communicating artery (ACoA) complex are commonly
observed when associated with a symptomatic intracranial aneurysm[1]. We report an asymptomatic ACoA aneurysm associated with duplicated hypoplastic A1 segment
of the right ACA and causing a remarkable depression
on the internal surface of the right frontal lobe. These
anterior Willis circle anomalies were found during routine
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Figure 3 The depression on the internal surface of the right frontal lobe
caused by anterior communicating artery aneurysm. 1: Cortical surface
depression caused by aneurysm; 2: Optic chiasm; 3: Anterior commissure; 4:
Gyrus rectus; 5: Right anterior cerebral artery; 6: Right lateral ventricle; 7: Right
Monro foramen; 8: Massa intermedia; 9: Basilar artery; 10: Corpus callosum
(splenium); 11: Pineal gland; 12: Pons (pontine nuclei); 13: Fourth ventricle.

Figure 1 Duplicated hypoplastic A1 segment of the right anterior cerebral
artery. 1: Right internal carotid artery (ICA); 2: Duplicated hypoplastic A1 segment of the right anterior cerebral artery (ACA); 3: A2 segment of the right ACA;
4: Anterior communicating artery (aneurysm); 5: A1 segment of the left ACA; 6:
A2 segment of the left ACA; 7: Left ICA; 8: Optic chiasm; 9: Basilar artery.

DISCUSSION
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Cases
More than half a century ago, Schuermann[2] discussed on
unilateral ACA aplasia and surgical indication of ACoA
aneurysm whereas Burmester et al[3] reported two cases of
unilateral aplasia of the ICA in simultaneous aneurysm
formation in the anterior area of the circle of Willis.
Matsumura et al[4] reported two patients with ruptured
ACoA aneurysms associated with fenestration of the
ACA. According to these authors, only few angiographic
demonstrations of fenestration of the ACA have been
reported in the literature. All fenestrations were limited to
the distal half of the A1 portion, and approximately half
of them were associated with aneurysms. The high incidence of coexisting fenestration and aneurysm suggests
that congenital factors may play a role in the pathogenesis
of cerebral aneurysm.
Kawakita et al[5] reported a case of a 25-year-old man
with a ruptured saccular aneurysm in hypoplastic proximal ACA. He suffered a sudden onset of severe headache
and vomiting due to subarachnoid hemorrhage. Cerebral
angiography revealed this aneurysm in the hypoplastic A1
portion of the right ACA and no branch was present at
the site of the aneurysmal neck.
Kim et al[6] reported a case of a 64-year-old female
diagnosed with aneurysms of the proximal ACA and
ACoA associated with middle cerebral artery (MCA)
aplasia.
Weil et al[7] described a misleading case of a 70-yearold man with partially occluded A1 segment duplication
that mimicked an ACoA aneurysm on computed tomography angiography and conventional angiography and led
to surgical intervention. According to these authors, the
location of such an anomaly at the ACoA on the side of
least hemodynamic stress may provide a clue to recognizing this variant.
Anomalies of the ACA-ACoA-recurrent artery complex are frequently encountered, especially during ACoA
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5 9
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12

13

Figure 2 Duplicated hypoplastic A1 segment of the right anterior cerebral
artery and anterior communicating artery aneurysm. 1: Anterior communicating
artery aneurysm; 2: Right internal carotid artery (ICA); 3: Left ICA; 4: Duplicated
hypoplastic A1 segment of the right anterior cerebral artery (ACA); 5: A1 segment of
the left ACA; 6: A2 segment of the right ACA; 7: A2 segment of the left ACA; 8: Right
middle cerebral artery (MCA); 9: Left MCA; 10: Optic chiasm; 11: Right optic nerve;
12: Left optic nerve; 13: Basilar artery.

dissection by chance. They were observed in a formalinembalmed cadaver of a 70-year-old female who had died
from heart disease. The details of this case as well as a
relative literature-based discussion are presented below.

CASE REPORT
Dissecting the Willis circle arteries of this case’s brain, it
was observed no normal A1 (precommunicating) segment
of the right ACA. Specifically, this segment was substituted by two hypoplastic branches (of about 1 mm in
diameter) connecting the right internal carotid artery (ICA)
with the A2 (postcommunicating) segment of the right
ACA (Figures 1 and 2). Furthermore, an ACoA aneurysm
(of about 10 mm in diameter), practically substituting the
ACoA, was observed. Interestingly, it caused a remarkable depression on the internal surface of the right frontal
lobe, antero-inferior to the anterior commissure and anterior (and slightly superior) to the optic chiasm (Figure 3).
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aneurysm surgery. Among these anatomic variations,
duplication of the A1 segment of the ACA is infrequent.
It has been reported to occur in 4% of subjects in cadaveric studies and in up to 0.5%-9.7% of cases of ACoA
aneurysm surgery. Although A1 segment duplication can
be identified on angiography, superimposition of vessels may render its identification difficult. Most clinically
reported cases of A1 duplication are angiographically
occult variations later identified during ACoA aneurysm
surgery usually without consequences. Weil et al[7] concluded that A1 segment duplication with one arm occluded, can mimic an ACoA aneurysm on angiography
and that the location of the anomaly at the ACoA on the
side of least hemodynamic stress may provide a clue to
suspect this variant.

The ACA was observed to originate from the ipsilateral
ICA in all cases. Unique variations observed include an
accessory ACA from the ACoA, “bihemispheric pericallosal arteries”, intertwining course of the A2 segments of
the ACAs and crossing branches from one hemisphere
to another. Variations of the ACoA were also observed
including fenestration (26%) and duplication (13%). The
majority of ACA bifurcations, in their study, were supracallosal suggesting the need for exploration of the interhemispheric fissure during surgical corrections of distal
ACA aneurysms. ACoA fenestration was the most common variation raising concern as this has been shown to
compromise collateral flow and predispose to aneurysm
formation.
Kapoor et al[11] studied variations of the Willis circle
using brains from 1000 medicolegal autopsy subjects of
varying ages (Indian population). Out of 1000 specimens
examined, 452 (45.2%) conformed to the typical pattern.
In the rest of the specimens (54.8%) there were variations in the circulus arteriosus. The circle was deficient
in 32 (3.2%). The ACA was absent in 0.4%, hypoplastic
in 1.7%, duplicated in 2.6%, triple in 2.3% and single in
0.9%. The ACoA was absent in 1.8%, duplicate in 10%,
triplicate in 1.2% and plexiform in 0.4%. Seventy-four
brains (7.4%) had multiple variations. Intracranial saccular aneurysm was present in 10 (1%). Persistence of some
embryonic vessel that normally disappear, disappearance
of vessels that would normally persist or sprouting of
new vessels due to hemodynamic and genetic factors are
the usual causes for such anomalies.
Further, these authors reported that in four specimens (three male, one female) the proximal part of the
ACA was absent on one side and larger than normal on
the other side. Hypoplasticity of the proximal part of
the ACA was present in 15 male specimens (10 right, 5
left) and two female specimens (one right, one left). But
the distal part was normal in size. Loop formation in the
proximal segment of the ACA was seen in 12 male specimens (seven right, five left) and 14 female specimens
(six right, seven left, one on both sides). In each case the
ACA divided into two components approximately 1 cm
beyond its origin and rejoined to form a single artery. A
loop was thus formed; no structure passed through this
loop. The inside anteroposterior length of the loop varied from 2 to 12 mm. In one instance the loop extended
0.5 cm beyond ACoA, which joined the inner of the two
constituent vessels of the loop. In 14 instances both the
constituent vessels were apparently equal in caliber. In
the remaining 12 instances one or the other artery of the
loop was larger[11].
Finally, Kapoor et al[11] mentioned that hypoplasticity
of the proximal part of the ACA is often described in the
literature although a wide variation in the incidence, ranging from 4% to 44.3%, has been reported. Their study
found hypoplasticity in only 17 specimens (1.70%). The
wide variations in the incidence may be due to the fact
that some workers have studied pathological or infarcted
brains, while others based their studies on brains obtained from persons with mental disorder. Such structural

Series
Kitami et al[8] analyzed angiographic features of the ACA
and related vascular anomalies in a series of 704 aneurysm patients (mean age: 53 years). The total number of
aneurysms was 866 with site distribution: ACoA 27%,
MCA 31%, ICA 38%, ACA 6%, vertebrobasilar 5% and
other arteries. More than one aneurysm was found out
in 137 cases. Cases were divided into two groups, namely
one who had the ACoA aneurysm and the other who had
not. Angiographic calibers of A1 portion were compared
statistically between these two groups. The ACoA aneurysm group showed significant asymmetry of A1 (P <
0.005) compared to the other cases. The left A1 portions
were significantly dominant (P < 0.05) to the right in the
ACoA aneurysm group. Angiographic hypoplasias and
aplasias of A1 were found in the ACoA aneurysm group
more frequently than in the other.
Karazincir et al[9] investigated the sites of intracranial aneurysms and incidence of associated congenital variations
or anomalies. They retrospectively evaluated 190 cerebral
angiography examinations that were positive for aneurysm.
Fourteen cases with vasospasm were excluded and the
remaining 176 patients were assessed for the location of
the aneurysm and co-incidental vascular variations and/or
anomalies. The most frequent locations of aneurysms were
the supraclinoid ICA (32%), ACoA (30%) and MCA bifurcation (23%). Twenty-eight (17%) patients had multiple aneurysms. Ninety-one (52%) patients had a vascular anomaly
or variation. Hypoplasia or agenesis of the A1 segment
was found in 48 patients and an azygous ACA in one. The
authors concluded that due to an increased hemodynamic
stress, congenital anomalies of the intracranial arteries predispose to the formation of saccular aneurysms. Anomalies
such as A1 hypoplasia or agenesis, azygous ACA, accessory
MCA and persistent trigeminal artery are detected more
frequently in patients with cerebral aneurysms compared to
the normal population.
Aneurysms of the ACA and ACoA are common
and their microvascular surgical management requires
sound knowledge of the normal and variant vascular
anatomy[10]. Saidi et al[10], from Kenya, evaluated ACA
and ACoA variant anatomy by dissecting 36 adult brains.
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defects would resist the collateral blood flow. Duplication
of a part of the ACA has been described by various authors under different names such as ‘splitting’ and ‘island
or loop formation’.
In conclusion, aneurysms and other anomalies of the
ACA and ACoA are common and their microvascular
surgical management requires sound knowledge of the
normal and variant vascular anatomy. However, a case
combining hypoplastic duplicated A1 segment, asymptomatic ACoA aneurysm and remarkable cortical surface
depression is quite unusual. Persistence of some embryonic vessels that normally disappear, disappearance of
vessels that would normally persist or sprouting of new
vessels due to hemodynamic and genetic factors are the
usual causes for such anomalies. The high incidence of
coexisting vascular anomalies and aneurysms suggests
that such abnormalities predispose to aneurysm formation due to changes in the regional blood flow.
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Abstract

INTRODUCTION

Core tip: Hashimoto’s encephalopathy is a rare form
of reversible encephalopathy characterized by the
presence of anti-thyroid antibodies in serum and/or
cerebrospinal fluid. We suggest that an assessment of
thyroid antibodies should be included in anyone presenting with acute cognitive decline in the absence of
alternative explanation.

Hashimoto’s encephalopathy (HE) is a rare form of reversible encephalopathy characterized by the presence
of anti-thyroid antibodies in serum and/or cerebrospinal
fluid. The syndrome is more common in women and the
presentation varies considerably. Here, we report a case
of an elderly male with a history of Hashimoto’s thyroiditis, presenting with acute cognitive decline. A diagnosis
of HE was established based on the presence of antithyroid antibodies in the serum, diffuse electroencephalography changes and lack of an alternative explanation.
The patient promptly responded to steroids and was
th
discharged on the 8 day of admission. We suggest that
an assessment of thyroid antibodies should be included
in anyone presenting with acute cognitive decline in the
absence of alternative explanation.

Hashimoto’s encephalopathy (HE) is a rare, poorly understood neurological syndrome associated with autoimmune
thyroiditis. The disease has an estimated prevalence of
2.1/100 000[1]. Since, it was first described by Brain et al in
1966, about 113 cases have been reported till date[2]. HE
has a widely variable clinical spectrum with both acute
and indolent forms[3]. However, cognitive decline and seizures are the commonest manifestations of this disease[2].
Most reported cases are females and the disease seems to
peak in the fifth and sixth decades of life[2]. In this report,
we present a case of an elderly male who presented to us
with acute cognitive decline along with a brief review of
literature. We emphasize the importance of an early diagnosis of this potentially treatable condition.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Hashimoto’s encephalopathy; Hashimoto’s
thyroiditis; Anti-thyroid antibodies; Electroencephalography; Steroids; Cognitive decline; Immunosuppressants

A 76-year-old Caucasian male with history of Hashimoto’s
thyroiditis presented with complaints of feeling unwell
and confusion for 1 d. His past medical history was significant for atrial fibrillation, diabetes mellitus, hyperten-
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sion, hyperlipidemia, Hypothyroidism due to Hashimoto’s
thyroiditis and gastroesophageal reflux disease. He was
diagnosed with Hashimoto’s thyroiditis 8 years back
based on the presence of anti- thyroid peroxidase antibody, anti-thyroglobulin antibody and biopsy showing
diffuse lyphocytic and plasma cell infiltration. He was
currently taking levothyroixine 100 mcg daily. His other
medications included metoprolol and omeprazole. He denied chills, fever, shortness of breath, chest pain and seizure activity. On examination, he was afebrile with a heart
rate of 150/min and blood pressure of 78/44 mmHg. He
was not oriented to time, place and person. However, no
focal neurological deficits were appreciated. The patient
did not have a past history of similar symptoms. In the
emergency room, he was noted to be in atrial fibrillation
with a rapid ventricular response. He was then intubated
for his unstable vital signs and transferred to the intensive
care unit.
Lab work done revealed CBC and Electrolytes to
be normal. Urine drug screen was negative. Cultures of
blood and urine were negative. His chest X-ray and arterial
blood gas were normal. Cortisol level was within normal
range. Electrocardiogram revealed atrial fibrillation but no
evidence of recent onset ischemia. Cardiac enzymes were
normal. Computed tomography of the chest, abdomen
and magnetic resonance imaging (MRI) of the head were
negative. Toxicology screen for acetaminophen and alcohol were negative. Cerebrospinal fluid (CSF) analysis was
normal except for elevated protein at 229 mg/dL. CSF
cultures failed to grow any organisms. Viral serology done
for HSV, St. Louis and West Nile virus were negative.
TSH was elevated at 11.4 IU/mL (normal 0.3-5 IU/mL).
Also, anti-thyroid peroxidase antibody was elevated at
128 IU/mL (normal: < 34 IU/mL). However, T3 and T4
were 1.1 ng/mL (normal: 0.9-1.8 ng/mL) and 7.8 μg/dL
(normal: 5.5-11.6 μg/dL), respectively. Anti-thyroglobulin antibody was elevated at 554 IU/mL (Normal: 060 IU/mL). Electroencephalography (EEG) revealed continuous slow and generalized pattern along with focal spikes
and triphasic waves.
In the intensive care unit, blood pressure was maintained with intravenous fluids and dopamine. Over the
next 24 h, the patient had improvement in hemodynamics and was in normal sinus rhythm and was successfully
extubated. However he continued to be encephalopathic
for the next 36 h. Neurological examination revealed
generalized stupor, gross disorientation to time, place and
person and absence of any focal neurological deficits.
Our initial impression of hypoxic encephalopathy
was refuted because the patient continued to be confused
even after the stabilization of hemodynamics. This led
us to search for other causes of his confusion. Central
nervous system infection was ruled out by normal CSF
findings. Any, organic lesion of the brain and stroke were
ruled out with normal MRI findings. Other metabolic
causes were ruled out with normal urine drug screen,
liver and renal function tests. With the background of
an abnormal EEG, elevated thyroid antibodies, elevated
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CSF protein, unrevealing cerebral MRI and lack of an
alternative diagnoses, we suspected the patient to have
HE and started the patient on 200 mg of intravenous
hydrocortisone every 8 h for 2 d. He showed significant
improvement and completely recovered with no neurological deficits in the next 48 h. He was then switched to
60 mg of oral hydrocortisone to be tapered over 3 wk
and was discharged on 8th day of admission. At the time
of discharge the patient was alert and well oriented to
time, place and person. The patient is undergoing regular
follow up and is in good health since then.

DISCUSSION
HE is an under-diagnosed, steroid-responsive, reversible
encephalopathy associated with high titers of serum antithyroid antibodies[3]. The pathogenesis of this condition is
still unclear and is unlikely to be directly related to thyroiditis indicated by the presence of thyroid peroxidase antibodies[3]. As a result, some authors have advocated a change
of nomenclature to “steroid-responsive encephalopathy
associated with autoimmune thyroiditis”[4]. Recent reports
have suggested it to be a result of reversible cerebral inflammation mediated by an autoimmune mechanism[5].
In contradiction to our case, most reported cases are
females, probably reflecting the fact that autoimmune thyroiditis has a female predilection[3]. Castillo et al[5] suggested that as much as 70% of cases of HE are females. The
age at presentation is widely variable with an average of
50 years and reported cases ranging from 2 to 84 years[3,6].
The commonest age group, however, is in the fifth and
sixth decades of life[2]. Our patient, being 76 years of age,
is one of the oldest patients reported to have this disease.
The clinical features of HE are known to be extremely variable. It may present acutely, with episodes
of cerebral ischemia, seizures and psychosis, or it may
present as an indolent form with depression, myoclonus,
tremors, cognitive decline and fluctuations in the level of
consciousness[2]. Acute cognitive impairment, as seen in
our case, is one of the commonest forms of presentation, seen in approximately 36% of the cases[4].
The exact pathogenesis for HE is unknown. Autopsy/brain biopsy samples of affected patients have shown
perivascular lymphocytic infiltrates, predominantly of the
T-cell type, in the meninges and the brain parenchyma[5].
This, along with the female preponderance of the disease
and a good response to steroids, favors an autoimmune
etiology. As the majority of patients are euthyroid at
presentation, the disease does not seem necessarily to be
related to the level of thyroid hormones. Current evidence does not show that antithyroid antibodies interact
with neuronal tissues and their levels are not related with
the severity of the disease or the response to treatment
either[2]. However, a recent study has shown that thyroid
antibodies are associated with other anti-neuronal antibodies such as antibodies to voltage-gated potassium
channel and N methyl-D-aspartate receptor; suggesting a
possible pathogenetic mechanism of this condition[7].
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Most of the cases of HE are affected by Hashimoto’s
thyroiditis, which was also seen in our patient[8]. However,
about 19% of cases have Grave’s disease, suggesting that
the disease is not associated exclusively with Hashimoto’s
thyroiditis, but also with other autoimmune thyroid diseases[2]. Most patients have normal levels of thyroid hormones; a few are hypothyroid or hyperthyroid at presentation. Our patient was euthyroid at presentation.
There is no universally agreed diagnostic criterion for
HE[9]. One such criteria suggested by Peschen-Rosin et al[10]
encompasses unexplained occurrence of certain neurological symptoms along with three conditions among
which are: abnormal EEG, elevated thyroid antibodies,
elevated CSF protein, excellent response to steroids and
unrevealing cerebral MRI. In our case, a diagnosis of
HE was conveniently made by fulfilling this criteria along
with an absence of an alternative diagnosis. Elevated
levels of anti-thyroid antibodies are the most consistent
finding in reported cases, which could be considered as
a hallmark of HE[11]. However, there is no evidence that
these antibodies affect neuronal function and their levels
do not correlate with the severity of the disease or the
response to treatment[2,12]. Similarly, abnormal EEG findings are found in up to 98% of cases; the most common
abnormality being a generalized slowing of waves, as in
our case[13]. Meanwhile, the role of brain imaging in the
diagnosis is primarily to exclude other diagnostic possibilities. Brain imaging is normal in as many as 50% of cases,
and abnormal findings include cerebral atrophy, diffuse
white matter changes and meningeal enhancement[6]. In
our patient, the role of brain imaging (MRI) was to rule
out other alternative diagnoses.
HE is known to be one of the reversible forms of
encephalopathy. Corticosteroids are the preferred medications for treatment, effective in as much as 98% of the
cases[12]. In our case, rapid clinical improvement was seen
following the use of steroids. Other immunosuppressants
such as methotrexate, azathioprine, and cyclophosphamide have also been reported to treat HE successfully[6].
However, sometimes, HE might not be completely cured
and relapses may occur. Nevertheless, the overall prognosis remains optimistic, as long as patients receive adequate
treatment[6].
In summary, HE is a rare form of reversible encephalopathy, occurring in patients with or without overt thyroid disease. The presentations are varied but diffuse cognitive decline is a common manifestation. Considering the
myriad of neurologic manifestations of this disease and a
lack of well-defined diagnostic criteria, the disease appears
to be under-diagnosed. Nevertheless, a timely diagnosis

is crucial as it is often completely reversible. Anyone presenting with rapidly progressive cognitive dysfunction
with or without a history of thyroid disease, should be
considered for a possibility of HE and assessed for the
presence of antithyroid antibodies.
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NERVOUS SYSTEM DISEASES

Syringomyelia associated with cervical spondylosis: A rare
condition
Alessandro Landi, Lorenzo Nigro, Nicola Marotta, Cristina Mancarella, Pasquale Donnarumma, Roberto Delfini
syrinx. Perhaps hyperintensity within spinal cord appeared “bounded” from C3 to C7 with clearer margins.
At the level of surgical decompression, subarachnoid
space and spinal cord enlargement were also evident.
A review of the literature was executed using PubMed
database. The objective of the research was to find an
etiopathological theory able to relate syringomyelia with
cervical spondylosis. Only 6 articles have been found.
At the origin of syringomyelia the mechanisms of compression and instability are proposed. Perhaps other
studies assert the importance of subarachnoid space
regard cerebrospinal fluid (CSF) dynamic. We postulate that cervical spine instability may be the cause of
multiple microtrauma towards spinal cord and consequently may damage spinal cord parenchyma generating myelomalacia and consequently syrinx. Otherwise
the hemorrhage within spinal cord central canal can
cause an obstruction of CSF outflow, finally generating
the syrinx. On the other hand in cervical spondylosis
the stenotic elements can affect subarachnoid space.
These elements rubbing towards spinal cord during
movements of the neck can generate arachnoiditis,
subarachnoid hemorrhages and arachnoid adhesions.
Analyzing the literature these “complications” of cervical spondylosis are described at the origin of syringomyelia. So surgical decompression, enlarging medullary
canal prevents rubbings and contacts between the
bone-ligament structures of the spine towards spinal
cord and subarachnoid space therefore syringomyelia.
Perhaps stabilization is also necessary to prevent instability of the cervical spine at the base of central cord
syndrome or syringomyelia. Finally although patients
affected by central cord syndrome are usually managed
conservatively we advocate, also for them, surgical
treatment in cases affected by advanced state of the
symptoms and MRI.
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Abstract
Spinal spondylosis is an extremely common condition
that has only rarely been described as a cause of syringomyelia. We describe a case of syringomyelia associated with cervical spondylosis admitted at our division
and treated by our institute. It is the case of a 66-yearold woman. At our observation she was affected by
moderate-severe spastic tetraparesis. T2-weighted
magnetic resonance imaging (MRI) showed an hyperintense signal within spinal cord from C3 to T1 with a
more sharply defined process in the inferior cervical
spinal cord. At the same level bulging discs, facets and
ligamenta flava hypertrophy determined a compression
towards subarachnoid space and spinal cord. Spinal
cord compression was more evident in hyperextension
rather than flexion. A 4-level laminectomy and subsequent posterior stabilization with intra-articular screws
was executed. At 3-mo follow up there was a regression of tetraparesis but motor deficits of the lower
limbs residuated. At the same follow up postoperative
MRI was executed. It suggested enlargement of the
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elia physiopathology

Table 1 Review of the literature

Core tip: Our study assume that central cord syndrome
can result in syringomyelia. We postulate that cervical
spine instability may be the cause of myelomalacia and
consequently syrinx. In cervical spondylosis with related
central cord syndrome or syringomyelia we underline
the importance of surgical decompression and stabilization. Surgical decompression prevents “complications
of cervical spondylosis” at the base of syringomyelia.
Stabilization is also necessary to prevent instability of
the cervical spine at the base of central cord syndrome
or syringomyelia. Finally we propose the surgical treatment also for patients affected by central cord syndrome showing advanced state of the symptoms and
magnetic resonance imaging.

Author

Original sources: Landi A, Nigro L, Marotta N, Mancarella C,
Donnarumma P, Delfini R. Syringomyelia associated with cervical spondylosis: A rare condition. World J Clin Cases 2013; 1(3):
111-115 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i3/111.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.111

Kaar et al[2]
Kimura et al[3]

71, F
64, F

C3-C4
C4-C5, C6-C7

Rebai et al[5]

70, M

Not specified

Lucci et al[6]

56, M

C4

Butteriss et al[7]

70, M

Kameyama et al[8]

59, M

Proposed mechanism
Instability of the spine
Intermittent spinal cord
compression
A purely extradural decompression could be sufficient to induce regression
of the medullary cavitation.

The bony prominence produces ischemia and thus
causes the degeneration of
ascending and descending
nervous fibers
C5-C6
Improvement of related
symptoms after decompressive surgery
C3-C4 at C6-C7 The symptoms of the upper limbs improved after
immobilization of the neck

The table exposes case reports about syringomyelia associated with cervical spondylosis reported in literature. Author, age and sex of the patient,
spondylosis level and the proposed mechanism at the base of syringomyelia are mentioned. F: Female; M: Male.

considered an exclusion criterion.
Only 6 articles have been found (Table 1). Lucci et al[6]
reported 3 cases in their work. In all of them a relation between neurogenic osteoarthropathies of the upper limbs
and intramedullary cavity at spinal computed tomography
scan is described but only the third one denotes a relation
between “essential” syringomyelia and cervical spondylosis. Lucci admits at the origin of syringomyelia the bony
prominence that probably produces ischemia and thus
causes the degeneration of the ascending and descending nervous fibers. Kimura et al[3] present the case of a
64-year-old woman. Dynamic magnetic resonance imaging (MRI) revealed instability at C4-C5, spondylosis at
C5-C6 and the syrinx extended from C2 to T3 level. It
was reduced remarkably after anterior decompression
and stabilization. Towards Kimura syringomyelia was
caused by intermittent spinal cord compression. Butteriss
et al[7] report a case of a 70-year-old man with severe degenerative changes at C5/C6 with a large right paracentral disc-osteophyte complex. An unexpected cord syrinx
was noted extending from C6/C7 inferiorly to T6. The
patient declined decompressive surgery. Butteriss advocates surgery directed towards relieving the compressive
lesion, rather than primary drainage of the syrinx. Kaar
et al[2] describe a case of cervical spondylotic myelopathy
with instability at C3/C4 and cervicothoracic syrinx at
MR imaging. In Kaar’s article the decompression and stabilization, without drainage of the syrinx were considered
adequate surgical treatment. Rebai et al[5] describe a case
of a 70-year-old patient whose brain and cervical MRI
showed syringomyelobulbia with cervical spondylotic myelopathy. Rebai et al[5] proposes a decompressive surgery
since extensive cervical laminectomy induced mild clinical
improvement and furthermore a second MRI performed

INTRODUCTION
Syringomyelia (Gr. Syrinx = tunnel) is a disease characterized by the presence of a cystic tubular cavity within
the spinal cord, containing fluid that might be either
cerebrospinal fluid (CSF) or indistinguishable from it. It
is a very complex disorder with multiple etiologies and a
variety of proposed mechanisms of cyst formation. No
single theory will cover all instances[1]. It may develop
by various factors. It is most commonly associated with
complex hindbrain malformations, such as Chiari malformations, encephalocele and Dandy-Walker cysts. Other
causes include postmeningitic and posthemorrhagic
hydrocephalus, basilar invagination, spinal arachnoiditis,
extramedullary compressions, tethered cord, acquired
tonsillar herniation, intramedullary spinal tumours. Acute
traumatic cervical spinal stenosis due to fracture or
acute severe disc prolapse may result in secondary syrinx
formation. Spinal spondylosis is an extremely common
condition that has only rarely been described as a cause
of syringomyelia[2-5]. We analyzed the pertinent literature
trying to show a possible etiopathogenetic mechanism.

CASE REPORT
We describe a case of syringomyelia associated with cervical spondylosis admitted at our division and treated by
our institute. Moreover a review of the literature was executed using PubMed database. Objective of the research
was to find an etiopathological theory able to relate syringomyelia with cervical spondylosis. We included only
case reports about syringomyelia associated with cervical spondylosis. The simultaneous presence of another
etiopathological factor at the origin of syringomyelia was
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B
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Figure 1 Preoperative magnetic resonance imaging. A: T2-weighted magnetic resonance imaging revealed hyperintensity of the central spinal cord extended from
C3 to T1 without clear borders. In the inferior cervical spinal cord hyperintensity appeared more evident suggesting syrinx; B and C: At the same level cervical spinal
cord compression was determined by bulging discs, facets and ligamenta flava hypertrophy, more evident in hyperextension (B) rather than flexion (C); D: It revealed
enlargement of the syrinx, but decreased longitudinal extension of “central cord syndrome” bounded from C3-C4 to C7 with clearer borders. At the level of surgical
decompression also spinal cord and subarachnoid space appeared expanded.

6 mo after surgery depicted a complete disappearance of
the bulbo-medullar cavitation with secondary atrophy.
Kameyama et al[8] presents the case of a 59-year-old man
with spondylosis at multiple levels from C3/C4 to C6/
C7, and an intramedullary high signal intensity area from
the level of C1 to C3/C4.
We report the case of a 66-year-old woman, whose
presenting symptoms were gait disturbances and loss
of balance. These disorders appeared about 9 mo before our observation. At our observation she was affected by moderate-severe spastic tetraparesis. Cervical
dynamic-MRI was executed. T2-weighted MRI showed
an hyperintense signal within spinal cord from C3 to T1.
This process in the central cord resembled “central cord
syndrome” with a more sharply defined process in the inferior cervical spinal cord that suggested syrinx (Figure 1).
In hyperextension (Figure 1B) bulging discs were evident
at the levels C3-C4, C4-C5, C5-C6, C6-C7 and C7-D1. At
the same level facets and ligamenta flava hypertrophy determined a compression towards subarachnoid space and
spinal cord. Spinal cord compression is more evident in
hyperextension rather than flexion. We decided to undergo the patient at the surgical treatment. A 4-level laminectomy and subsequent posterior stabilization with intraarticular screws was executed. In the early post-operative
days the patient underwent neuromotor rehabilitazion
and slight improvement of tetraparesis was evident. At
3-mo follow up there was regression of tetraparesis but
motor deficits of the lower limbs residuated. At the same
follow up postoperative MRI was executed. It (Figure
1D) suggested enlargement of the syrinx. Perhaps “central
cord syndrome” appeared “bounded” from C3 to C7. At
the level of surgical decompression, subarachnoid space
and spinal cord enlargement were also evident.

motor symptoms quite similar to the syringomyelic ones.
Brain et al[10] found radiographic lesions of the cervical
spine in about 50% of the syringomyelic cases identical
to those noted in spondylosis. The possible coexistence
of the two diseases was claimed by Smith[11] too. The results
of the literature review revealed that compressive mechanism is the major theory at the origin of syringomyelia associated with cervical spondylosis. Al-Mefty et al[12] proposed
that compression causes cystic necrosis (myelomalacia). In a
second period as the myelomalacia progresses, the necrotic
tissue is phagocytized leaving a secondary cavity (syrinx)
within the atrophied spinal cord. Also Uchida et al[13] conducting a study on a twy/twy mouse, a unique animal that
develops spontaneous spinal cord compression without any
other reported genetic difference in the anatomy or physiology of the spinal cord, showed that spinal cord mechanical
compression is characterized by the loss and exfoliation of
anterior horn neurons with progressive spongy degeneration and demyelination in the white matter. Perhaps
the extent of demyelination and Wallerian degeneration
in the white matter increases proportionately with the
magnitude of spinal cord compression. On the other
hand, most of the apoptotic cells observed were oligodendrocyte. Though insignificant if compared to acute
spinal cord injury, the longitudinally diffuse and extensive
pattern of oligodendrocyte apoptosis in twy/twy mouse
may be similar to the secondary damage process observed after acute trauma. In Levine’s study at the origin
of syringomyelia is described a subarachnoid obstruction.
It may result in increasing CSF pressure above the block,
compared with below generating a transmural hydrostatic
effect with the collapse of vessels within the subarachnoid space above the block, and their dilatation below it.
This mechanical stress on the cord parenchyma causes
disruption of the blood-brain barrier, which in concert
with raised intravascular pressure results in ultrafiltration of crystalloids and accumulation of fluid[14]. Goel[15]
state that the fluid may dissect along planes of weakness
within the cord resulting in the pathological appearance
of a syrinx. It has been postulated that the development

DISCUSSION
Already in the 1950’s some authors found a relationship
between these two pathological entities. Stern et al[9] recognized that cervical spondylosis can present sensory and
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of high fluid pressure and syrinx formation within the
cord may act to counteract the local effect of the primary
compressive lesion and as such may be a protective phenomenon. Several authors[16-21] observing syringomyelia
in spinal arachnoiditis, stated that intramedullary cystic
degeneration is caused by ischemia due to circulatory
disturbance in the subarachnoid space. Also the blockage of CSF pathways around the spinal cord, contribute
to formation of cystic cavities[22]. It is often believed that
in syringomyelia with spinal arachnoiditis the CSF enters
transmurally into the syrinx from the blocked subarachnoid space[23].
Brierley [24] first demonstrated movement of CSF
tracers from the subarachnoid space into the spinal cord
perivascular spaces. Then Rennels et al[25], Wagner et al[26]
and Borison et al[27] have shown that horseradish peroxidase injected into the subarachnoid space rapidly labels
the perivascular spaces of the brain and spinal cord.
Rennels et al[25] proposed that a “paravascular” fluid circulation exists in the nervous system, with an active flow
of CSF from the subarachnoid space into the perivascular
spaces around arterioles and continuing through the basal
lamina around capillaries. Without direct evidence, they suggested that fluid return to the basal lamina around venules
or into the perivascular space of emerging veins. Milhorat
et al[4,28,29] and Cifuentes et al[30] demonstrated that fluid is
capable of moving from the spinal cord interstitial space
into the central canal. Milhorat et al[4,28] suggested that this
mechanism constitutes the “lymphatic” function of the
spinal cord. Cho et al[31] reported that injection of kaolin
solution into the spinal subarachnoid space enhanced the
extension of intramedullary cavitations in a rabbit model
of posttraumatic syringomyelia. Josephson et al[32] demonstrated spinal cord edema and intramedullary cyst formation after spinal thecal sac constriction in rats. Klekamp
et al[33] produced an interstitial type of edema in the spinal
cord by placement of a kaolin-soaked fibrin sponge on
the posterior surface of the cat spinal cord at C1 to C2.
Kimura et al[3] reported about a patient affected by pain
in the right arm, MRI showed instability at C4-C5 and
compression of the spinal cord since a central spinal cord
hyperintensity was evident in hyperextension. All these
characteristics can be found in “central cord syndrome”.
He admitted that the longstanding static and dynamic
intermittent compression of the spinal cord caused by
C4 instability produce disorders of CSF dynamics in the
spinal subarachnoid space and associated pooling of an
abnormal amount of CSF in the spinal cord parenchyma.
Perhaps the sloshing effect of the pulsatile CSF pressure,
could make the cavity extend into a rostral and ventral
direction. Also Kaar et al[2] described a case of central cord
syndrome since the patient was affected by dissociated
sensory loss in the left upper limb, instability at C3-C4
on plains radiographs and T2-weighted MRI showing
forward-bulging ligamenta flava and hyperintensity of the
central spinal cord in T2-weighted MRI. He attributed
the origin of the syrinx to cervical spine instability. Our
case presents a more sharply defined process in the inferior cervical spinal cord. We postulate that cervical spine

WCCR|www.wjgnet.com

instability may be the cause of multiple microtrauma
towards spinal cord and consequently may damage spinal
cord parenchyma generating myelomalacia and consequently the syrinx. Another possible theory may supports
the hemorrhage within spinal cord central canal as the
cause of CSF outflow obstruction, finally generating the
syrinx. On the other hand we can assert the importance
of subarachnoid space regard CSF dynamic. Several studies show that syringomyelia may be caused by tethered
cord, arachnoiditis, arachnoid adhesions or subarachnoid hemorrhages. In cervical spondylosis the stenotic
elements can affect this space. Rubbing towards spinal
cord during movements of the neck can generate these
“complications”. On the other hand cervical spondylosis
can generate a block of CSF hydrodynamic within subarachnoid space determining a vascular occlusion of the
vessels above the block and consequently a spinal cord
ischemic injury. Perhaps cervical spondylosis can directly
damage spinal parenchyma like acute spinal trauma. This
damage may be proportionally related to the grade of
stenosis. So surgical decompression, enlarging medullary
canal prevents rubbings and contacts between the boneligament structures of the spine towards spinal cord and
subarachnoid space.
In conclusion, we can assert that syringomyelia is so
rarely associated with cervical spondylosis because there
are many compensating mechanisms (arterial, venous,
CSF ones), like that of “lymphatic” circulation, so mild
and intermittent compression like that found in cervical
spondylosis hardly can be associated with syringomyelia
unless there are other associated conditions like arachnoid
adhesions, post-traumatic arachnoiditis, subarachnoid
hemorrhages, Chiari malformations that determine an
alteration towards the subarachnoid space. On the other
hand, cervical spine instability can generate central cord
syndrome or syringomyelia. Although patients affected by
central cord syndrome are usually managed conservatively
we advocate, also for them, surgical treatment in cases affected by advanced state of the symptoms and MRI.
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Core tip: The choice of treatment in L5-S1 ontogenetic
spondylolithesis is related to a correct clinical and diagnostic planning (X-ray, computer tomography, magnetic
resonance imaging, measurement). In particular, the
severity index and the square of unstable zone, and
the standard measurements already described in the
literature, are important to understand and to plane the
correct surgical strategy, that require, in most of the
times, fusion and interbody artrodesis.
Original sources: Landi A, Marotta N, Mancarella C, Tarantino R, Delfini R. Trans-sacral screw fixation in the treatment of
high dyplastic developmental spondylolisthesis. World J Clin
Cases 2013; 1(3): 116-120 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i3/116.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i3.116

Abstract
We describe the case of a 67-year-old woman with
L5-S1 ontogenetic spondylolisthesis treated with
pedicle fixation associated with interbody arthrodesis
performed with S1-L5 trans-sacral screwing according
to the technique of Bartolozzi. The procedure was followed by a wide decompressive laminectomy. The patient had a progressive improvement of the symptoms
which gradually disappeared in 12 mo. The radiograph
at 6 and 12 mo showed complete fusion system. The
choice of treatment in L5-S1 ontogenetic spondylolithesis is related to a correct clinical and diagnostic planning (X-ray, computer tomography magnetic resonance
imaging, Measurement). In particular, the severity index and the square of unstable zone, and the standard
measurements already described in the literature, are
important to understand and to plane the correct surgical strategy, that require, in most of the times, fusion
and interbody artrodesis.
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INTRODUCTION
Marchetti and Bartolozzi’s classification[1,2] is the most complete one regarding the prognosis and treatment of ontogenetic spondylolisthesis, including the description of the high
or low dysplastic forms. Unfortunately, however, does not
provide specific criteria to differentiate these two subgroups.
In particular, it is accepted that the treatment of choice for
both high-dysplastic developmental spondylolisthesis (HDDS)
is surgical procedure, but it is unclear which is the best
surgical strategy. A correct preoperative planning based on
meticulous radiological examinations is crucial for the choice
of the correct surgical treatment to be undertaken which is,
when possible, a stabilization with interbody fusion.
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Figure 2 Analysis of the severity index and of the square of unstable
zone. It’s described by Lamartina[14]. SI: Severity index.

Table 1 Measurements and indexes performed for the operative planning
Test
Slipping
Sacro lumbar indexes

Lumbar index
Pelvic incidence
Sagittal pelvic tilt index
Pelvic nutation indexes Sacral slope
Pelvic tilt
Sacral inclination
Sacro-lumbar ratio
Slip angle
Sacral kyphosis angle

Figure 1 Seriated radiological exams showing the progression of the
spondylolisthesis from grade Ⅰ in 1963, to grade Ⅲ in 2010.

CASE REPORT

63%
45%
86.2°
0.52
39.9°
40.6°
45°
77.3°
25.8°

NR
> 50%
50°-60°
> 0.70
32°-49°
7.2°-7.9°

(Table 1). The surgical planning requested the evaluation
of the severity index and of the square of unstable zone
(Figure 2)[3,4]. All the indexes suggested us the indication for L4-L5-S1 fusion and L5-S1 interbody fusion to
be executed with an anterior support. It was decided to
proceed with pedicle screw fixation associated with interbody fusion performed with S1-L5 trans-sacral screwing
according to the Bartolozzi’s technique[1,2]. The procedure
was followed by a wide decompressive laminectomy (Figure 3). The patient had a progressive improvement of the
symptoms which gradually disappeared in 12 mo. The radiograph at 6 and 12 mo showed a complete bone fusion
(Figure 4).

We describe the case of a 67-year-old woman with L5-S1
ontogenetic spondylolisthesis known since 30 years before. The patients complained recurrence of 15-d lumbar
back pain episodes that improved after medical therapy.
She referred difficulty in walking and in the upright position because of the presence of low back pain and right
sciatica from 2 years. The patient brought seriated radiological examinations. The first one performed 30 years
earlier showing a progression of the spondylolisthesis
that from Meyerding grade Ⅰ currently has become Meyerding grade Ⅲ, with development of an important sacral
dysmorphia giving a profile of an high dysplastic spondylolisthesis HDDS (Figure 1). Neurologically the patient
presents a sacral kyphosis attitude, semi flexion of knees
and hips in an upright position to compensate the pelvic
imbalance, moderate weakness to the right lower limb at
the dorsal flexion of the foot, sensitive disturbances in L5
territory to the right lower limb, neurogenic claudication
at 100 m. According to the literature it was performed
an orthostatic X-ray to visualizes the femoral heads and
to calculate the dysplasia indexes in order to plan a correct surgical strategy. We have calculated: slip percentage
(63%), the sacral-lumbar indexes (lumbar index 45%, pelvic incidence 86.2°, sagittal pelvic tilt index 0.52), the pelvic nutation indexes (sacral slope 39.9°, pelvic tilt 40.6°,
sacral inclination 45°) and the sacro-lumbar ratio (77.3°
slip angle, sacral kyphosis angle 25.8°). In relation to the
measurements, the diagnosis of HDDS was confirmed

WCCR|www.wjgnet.com

Our case

DISCUSSION
The HDDS (Meyerding grade Ⅲ° and Ⅳ°), caused by
isthmus lysis, are characterized by a specific aspect, the
pelvic retroversion, which generates an L5 dimorphism
with trapezoidal shape and a consequent S1 dysplasia and
round shape of the sacral promontory. The combination
of these deformities causes L5-S1 kyphosis and increases
the incidence of the slipping of L5 on S1. Such deformities cause alteration of the posture of the subject; in
particular the pelvic retroversion causes a compensatory
flexion of the hips and knees, in an attempt to realign
the sagittal balance, and the lumbosacral kyphosis causes
compensatory hyperlordosis of the adjacent lumbar segment. This process cause a considerable torsional force
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A

B

C

Figure 3 Intraoperative picture that showed the insertion of the trans sacral screw.

A

B

C

D

Figure 4 Computer tomography scan at 12 mo follow-up that showed the correct positioning and fusion of the system.

on the pelvis burdened by the L5-S1 disc orientation,
which tends to be perpendicularly to the ground, in relation to the sacral inclination. This type of biomechanical
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alterations affects significantly the sagittal balance, generating shear forces that allows the vertebral body to slide
ventrally causing a framework of spondyloptosis[5-11]. In
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such cases, treatment of choice is surgical, and should be
aimed to correct the sagittal loading, to decompress the
interested tract and to fuse the mobile segment. In particular high dysplastic forms need anterior support before
fusion in order to ensure a longer stability, since the only
posterolateral or posterior interbody fusion (PLIF, TLIF)
do not contract enough the foreword slipping of L5 on
S1[1,10,12-14]. Pelvic indexes and severity index evaluation
allow us to identify which HDDS have such shear forces
that do not permit a L5-S1 short fixation, so that has to
be involved L4 too. The extension to L4 vertebral body
is essential in order to reduce the cutting forces and to
avoid the breaking the system[3,4].
Low-grade HDDS (Meyerding Ⅰ and Ⅱ) are treated
via posterior approach with interbody fusion (PLIF,
TLIF), or when this is not executable, with PLF, providing good results in terms of long term fusion. From a
technical point of view, the interbody fusion with anterior approach is the key point for the choice of treatment;
the technique of choice for anterior interbody fusion is
certainly the ALIF, performed with retroperitoneal anterior approach[11]. The advantages of this approach are:
the direct visualization of the L5-S1 disc, the possibility
of insertion of the cage very anteriorly favoring arthrodesis, and the possibility of releasing the disc, increasing
the mobility of L5 to S1 and favoring the maneuvers
of reduction of the lysthesis that will be performed via
posterior approach. The risks associated with the anterior approach are: peritoneal perforation, visceral lesions
(ureters, bladder, intestines, etc.), vascular lesions (arteries
and iliac veins), lesions of the hypogastric plexus (vaginal
dryness in women and retrograde ejaculation in men) and
the morbidity linked to the autologous bone graft donor
site. In addition, the lack of familiarity to this approach
puts the spinal surgeon in the position of having to
have a general surgeon or a vascular surgeon to perform
anterior approach. In the light of this, we decided to
perform anterior arthrodesis with trans-sacral screw fixation described by Bartolozzi et al[1,2]. In our opinion, this
technique has some advantages over ALIF. First of all,
the risks related to the anterior approach and to the bone
donor site morbidity are eliminated. The insertion of
the screw is possible with the same surgical exposure of
the via posterior approach, exposing the L5-S1 disc, the
S1 back wall and the S1 lower limiting; this is achieved
with a simple laminectomy. The exposure of the screw
entry point is obtained by a slight pull of the dural sac
medially, without any risk of neurological damage. Furthermore, as described in the literature, the possibility to
insert two screws, one on the right site and one on the
left site, reduces the manipulation on the dural sac. The
inclination of the screw has to be almost perpendicular
to the operating table, so there are no particular needs of
inclination of the instrumentation. The screw are auto
tapping and can be filled within autologous bone, allowing a good interbody fusion that offers excellent fusion.
From a biomechanical point of view, the angle assumed
by the screw respect the stabilization system, pointing
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from the bottom upwards, provides adequate support
to L5 that in this way counteracts the forces of sliding
downward arresting the progression of the slipping out
of the HDDS.The choice of treatment in L5-S1 ontogenetic spondylolithesis is related to a correct clinical and
diagnostic planning (X-ray, computer tomography, magnetic resonance imaging, measurement). In particular, the
severity index and the square of unstable zone, and the
standard measurements already described in the literature,
are important to understand and to plane the correct surgical strategy that require, in most of the times, stabilization and interbody fusion. The choice of the technique
depends on the surgeon and on the grade of fusion he
wants to obtain: PLIF < TLIF < ALIF[11,12,14]. HDDS require anterior support (ALIF or trans-sacral fusion) since
posterior fusion in long term stabilization have an high
risk of failure. The choice to extend the fusion at L4-L5
cannot be left to chance, but has be carefully planned on
the basis of the preoperative exams (square of unstable
zone), since in cases where it is necessary, its contribution
to the stability of the system is essential.
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NERVOUS SYSTEM DISEASES

Oral rehabilitation of a Parkinson’s patient: A case report
Yashpal Singh, Monika Saini, Neha Garg
cost. This case report presents a solution to above mentioned problem in a simple and lucid manner, where patient has to visit the dentist only thrice, at no extra cost.
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INTRODUCTION
Parkinson’s disease is a chronic, progressive, neurodegenerative disorder, characterized by resting tremor (in hands,
arms, legs, jaw and face), rigidity and stiffness (limbs and
trunk), and postural instability or impaired balance and
coordination[1-3].
It is the fourth most common neurodegenerative disorder[2]. It is characterized by resting tremors, muscular
rigidity, slow and decreased movement and postural instability. It is a major cause of disability, social isolation,
loss of self esteem and depression. Oral rehabilitation of
these patients requires a multidisciplinary approach[3] and
special care because, due to increased tremors, increased
saliva, diminished adaptive skills and poor muscle control
by the patient, prosthodontic procedures become difficult
to perform and retention of dentures is compromised[4].
Also, the patient finds it difficult to care for and maintain the denture. Therefore, prosthodontic procedures
become difficult to perform and require special care and
attention. Moreover, the patient cannot visit the dentist
several times due to his medical condition[5].
Previous studies[6-10] have been done on the fabrication
of complete denture for patients suffering from Parkinson’s disease. The main drawback was its cost. The Parkinson’s patient who belongs to a poor socio-economic status
cannot afford such therapy. Here, tich buttons were used
instead of metal styli to solve this problem. Tich buttons
are cheap and more easily available than metal styli.

Abstract
Parkinson’s disease is an idiopathic disorder of the central nervous system, characterized by resting tremors,
muscular rigidity, slow and decreased movements. Oral
rehabilitation of these patients requires special care,
especially in those cases where the patient’s socioeconomic status is not good and patient cannot come several times for fabrication of a complete denture. This
clinical report presents a case of a Parkinson’s patient
who was completely rehabilitated in 3 appointments using special techniques. Border molding, final impression
and jaw relation procedures were done in one appointment by using a custom tray with detachable handles
and occlusal rims.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Parkinson’s disease; Tich buttons; Detachable handles and occlusal rims; Monoplane teeth
Core tip: Parkinson’s disease is a debilitating disease.
Patients cannot visit the dentist frequently for procedures like complete denture, especially when the
disease is at an advanced stage. The matter becomes
worse when the patient is poor and unable to bear the
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Figure 1 Denture procedure. A-C: Maxillary and mandibular special trays. A: Before the acrylic resin set, sleeve of one tich button was inserted in the anterior region
and two in the posterior region; B: After setting, handles were separated from the tray and all tich buttons locked with its other part and occlusal rims were fabricated
on it; C: Now the handles were removed and occlusal rims were attached, ready to record vertical and centric jaw relation in a conventional manner; D: Recording
of jaw relation. Final impression was made with zinc oxide eugenol with handles reattached. After final impression, both occlusal rims were reattached and sealed at
established vertical and centric relation; E: Articulation and mounting of casts on mean value articulator. Articulation and mounting of casts on mean value articulator; F:
The rims reattached on the new sleeves and teeth arrangement was done using monoplane teeth; G: Trial dentures were checked in the patient’s mouth for esthetics,
phonetics, border extensions, midline and vertical dimension; H: Dentures cured and polished and delivered to the patient.

teeth that helped in delivery of the denture in three appointments.

This clinical report describes the fabrication of complete denture for a patient suffering from Parkinson’s
disease by using certain modifications, like combining
border molding, final impression and jaw relation procedures in one appointment[11] by using a custom tray
with detachable handles and occlusal rims with the help
of tich buttons and use of non-anatomic or monoplane
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CASE REPORT
A 55-year-old male patient reported to the dental OPD,
Subharti Dental College, Meerut for the fabrication of
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complete denture. The patient had a 5-year medical history of Parkinson’s disease and was on drug therapy. His
physical and financial condition led to planning a denture
with certain modifications.

tures of this disease, like resting tremors, muscular rigidity and hypokinesia, facial impassiveness and cogwheel
type of rigidity[12].
Dentists face many problems[13,14] in fabrication of
complete denture in such patients because increased
tremors, increased saliva, diminished adaptive skills and
poor muscle control make impression making and jaw relation recording difficult, causing compromised retention.
When the center of gravity is displaced, there may be
tendency to fall forward/backward. The tongue may dislodge the mandibular denture and facial muscles that are
rigid or uncontrollable may prevent a maxillary denture
from maintaining a retentive seal. Also, the patient finds
it difficult to care for and maintain the denture.
The patient was not able to visit several times for the
procedure. Therefore, border molding, final impression
and jaw relation procedures were combined in one appointment by using a custom tray with detachable handles
and occlusal rims with the help of tich buttons. In such
cases, facebow transfer and Gothic arch tracings cannot
be recorded due to the medical condition of the patient.
This eliminated the use of a semi or fully adjustable articulator. Monoplane teeth were used to compensate for
the variable centric relation.
The technique described here is relatively simple and
a drastic departure from the conventional procedure.
With this technique, complete denture was delivered
in three visits and was also very economical for the patient. Although this technique increases laboratory time,
it reduces the clinical visits to a greater extent without
compromising the basic principles of complete denture
fabrication.

Procedure
On the first day, primary impressions were made with an
impression compound in the conventional manner and
the primary cast was obtained and the acrylic resin was
mixed and adapted on the primary cast to make a custom
tray in the conventional manner. Before the acrylic resin
set, the sleeve of one tich button was inserted in the anterior region and two in the posterior region (Figure 1A).
Surveyor was used for this so as to make the long axis
of all vertical and parallel to each other. Now the other
part of the tich button was placed on the anterior and
handles were made (Figure 1B). After setting, the handles
were separated from the tray and all tich buttons locked
with its other part and occlusal rims were fabricated
on it. Now the maxillary and mandibular custom trays
were ready for making impressions with the detachable
handles and occlusal rims, depending on the procedure.
On the second appointment, with the handles attached,
border molding was completed. Now the handles were
removed and occlusal rims were attached and vertical and
centric jaw relation records were established in a conventional manner (Figure 1C). The final impression was
made with zinc oxide eugenol with handles reattached.
After the final impression, both occlusal rims were reattached and sealed at the established vertical and centric
relation (Figure 1D). Custom tray and final impressions
from occlusal rims were separated and handles reattached
and impressions were poured after beading and boxing.
Occlusal rims were reattached and measurements of the
proper position of buttons and height of the rims noted
to avoid any error in placing buttons on denture bases.
Finally, mounting was done. Denture bases were fabricated in the conventional manner but at the same time placing sleeves of buttons on it before setting (Figure 1E).
Position of the buttons can be verified by rims as well as
measurements taken before. Now the rims reattached on
the new sleeves and teeth arrangement was done using
monoplane teeth (Figure 1F). On the third appointment,
trial dentures were checked in the patient’s mouth for esthetics, phonetics, border extensions, midline and vertical
dimension (Figure 1G). To avoid a fourth visit, wax up
and carving were done at the time of teeth arrangement.
Dentures were cured and polished and delivered to the
patient (Figure 1H).
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NERVOUS SYSTEM DISEASES

Dynamic mechanical allodynia following finger amputation:
Unexpected skin hyperinnervation
Michelangelo Buonocore, Maria Concetta Gagliano, Cesare Bonezzi
been proposed as a mechanism of pain following nerve
lesions, but the increased innervation described here
could be also attributed to neuronal plasticity occurring in chronic inflammatory conditions. Independently
from the uncertain cause of the epidermal hyperinnervation, in this patient we tried to reduce the elevated
number of epidermal nerve fibres by treating the skin
with topical capsaicin (0.075%) three times a day, and
obtained a persistent pain relief. In conclusion, neurodiagnostic skin biopsy might represent an useful tool
for detecting derangements of epidermal innervation
in patients with dynamic mechanical allodynia and can
help to select an individually tailored therapeutic strategy in such difficult clinical conditions. Further studies
are needed to clarify this issue and try to gain better
understanding of chronic pain mechanisms in patients
who underwent finger amputation.
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Abstract

Core tip: In some patients with post-amputation chronic pain dynamic mechanical allodynia (a painful sensation evoked by gentle stroking the skin) represents the
most disabling problem. So far, little is known about
the mechanism of this peculiar type of pain. We present here a patient who complained of severe dynamic
mechanical allodynia in the hand after amputation of
the left second finger. The neurodiagnostic skin biopsy showed an increased innervation of the allodynic
skin compared to the contralateral, normal skin area
(+ 80.1%), suggesting hyperinnervation as a possible pain mechanism. Interestingly, topical capsaicin
(0.075%) relieved allodynia for a long period.

The development of chronic pain after amputations is
not an uncommon event. In some cases the most disabling problem is represented by the symptom called
dynamic mechanical allodynia, characterized by the
painful sensation evoked by gently stroking the skin.
Despite the growing interest in understanding pain
mechanisms, little is known about the mechanism sustaining this peculiar type of pain. We present here the
case of a 53-year-old female patient who complained
of severe tactile allodynia in the hand after amputation
of her left second finger, resistant to several medical
and surgical treatments. In order to gain information
about the pain mechanism, two neurodiagnostic skin
biopsies were obtained from the area of tactile allodynia and from the contralateral, normal skin area. Skin
biopsies showed an unexpected increased innervation
of the allodynic skin compared to the contralateral,
normal skin area (+ 80.1%). Hyperinnervation has
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Ethics Committee of the “Salvatore Maugeri Foundation”. On March 2007, after an intradermal injection
of 2% lidocaine (0.5 mL), a 3 mm punch biopsy was
obtained from the skin area more severely affected by
dynamic mechanical allodynia (Figure 1). A second skin
biopsy was obtained from the contralateral, normal skin
area.
Epidermal nerve fibres (ENFs) were labelled with
indirect immunofluorescence and the images of optical
sections were collected with a fluorescence microscope
system[10].
According to recent guidelines of the European Federation of Neurological Societies[11], the density of ENFs
(ENFD) was calculated by counting only the ENFs
crossing the basement membrane and expressed as the
number of ENFs per millimetre of epidermis (ENFs/
mm)[11,12].
In the patient presented here, skin biopsy showed a
marked asymmetry of ENFD with a significant higher
value (+ 80.1%) in the allodynic skin (Figure 2). In particular ENFD was 23.6 fibres/mm in the allodynic skin
and 13.1 fibres/mm in the contralateral, normal skin
area, with an epidermal innervation symmetry ratio of
0.55 (normal value > 0.6)[13].

197-201 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i6/197.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i6.197

INTRODUCTION
The development of chronic pain after finger amputation is not an uncommon event[1-4]. In this context, one
of the most disabling symptoms is dynamic mechanical
allodynia (or brush evoked allodynia), which has been
defined as the pain induced by a light moving mechanical stimuli on the skin[5-7]. Although it has been described
some decades ago, its mechanisms are far to be completely understood[5,8].
We describe here the case of a 53-year-old female patient
who complained of severe tactile allodynia in her hand
after amputation of the left index finger at the metacarpal-phalangeal joint and discuss the possibility that the
painful sensation was sustained by an hyperinnervation
of the skin.

CASE REPORT
In 2001, following a minor trauma, the patient experienced acute pain in the tip of her left index finger. Surprisingly, the pain persisted, despite any efforts to relieve
it by several analgesic drugs including paracetamol, nonsteroidal antiinflammatory drugs and tramadol. In order
to relieve the persistent pain, in the period 2002-2004,
three operations for removal of neuromas of the digital
nerves to the index finger were performed, but they provided only transient pain relief.
Due to the persistence of pain, on January 2006 the
patient underwent amputation of her left second finger
at the metacarpal-phalangeal joint. In particular, the palmar collateral nerves of the index were exposed and the
radial one was found adherent to the underneath structures. It was isolated, resected and sutured end to end to
the ulnar collateral nerve according to the principle of
centro-central loop coaptation as described by Fourrier et
al[9]. Skin suture was performed and a volar slab was applied and kept for 3 wk.
Following amputation the patient experienced a significant pain relief, but 4 mo later the pain reappeared in the
hand with the characteristics of deep allodynia during
flexion or extension of left middle finger. In the following weeks dynamic mechanical allodynia spread to the
skin of both the palm and dorsum of the hand.
Since the pain relief was only transient and incomplete and because of the inefficacy of several pharmacological agents including gabapentin, pregabalin and amitriptyline, on October 2006 the patient presented at our
hospital for the first time. In order to get more information on the possible mechanism of her pain, the patient
underwent several diagnostic tests and a neurodiagnostic
skin biopsy was proposed. The patient consented to skin
biopsy and signed an informed consent approved by the
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DISCUSSION
In the case described here, the neurodiagnostic skin biopsy provided evidence for an increased innervation of
the allodynic skin, suggesting it as a possible pain mechanism.
Hyperinnervation has already been proposed as a possible mechanism of pain[14,15] and previous papers have
documented an increased innervation in patients with
painful conditions. For example, an increase in the innervation of the lateral retinaculum was correlated with
anterior knee pain in a group of patients with symptomatic patellofemoral malalignment[16,17]. Hyperinnervation
has been also described in patients with inflamed appendix[18], painful lumbar discopathy[19] and vulvodynia[20].
However, the relationship between hyperinnervation and
allodynia has been rarely investigated. The presence of
both hyperinnervation and allodinia has been described
in an animal study where the injection of doxorubicin (an
anti-cancer agent) into eyelids of adult rabbits produced
inflammation, increased sensitivity to touch and hyperinnervation[21].
Since the development of mechanical allodynia during inflammation has been widely described in literature
both in animal[22-24] and human studies[25-27], a possible
explanation of the increased innervation described in
our case report is the neuronal plasticity occurring in inflammatory conditions. In fact, it has been reported that
acute skin inflammation tends to induce neurodegeneration, while chronic inflammation leads to increased
innervation[28]. This seems to be confirmed by the increased number of nerve fibres observed in skin chronic
inflammatory diseases such as prurigo nodularis[29,30],
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the peripheral target tissues, non-neuronal cells synthesise
growth factors which are able to induce the sprouting of
the lesioned fibres towards the target tissues[39,40].
All that considered, increased number of skin afferents with a reduced threshold for mechanical stimuli
could explain the dynamic mechanical allodynia observed in this case.
According to this hypothesis, a targeted therapeutic
strategy was carried out in this patient. Considering the
ENFs degeneration after topical application of capsaicin[41] we topically treated the patient’s skin with capsaicin
cream (0.075%) in the tactile allodynia area three times
a day. In order to prevent the unbearable burning sensation, sometimes associated with capsaicin based therapies,
we instructed the patient to a gradual dose titration. After
4 wk of treatment, the tactile allodynia was still present,
but the patient reported a significant reduction in both
its intensity and extension. Capsaicin treatment was then
discontinued, but the antalgic effect was still present on a
mid-term follow-up (3 mo).
In conclusion, the case described here seems to confirm, at least in some patients, the possible association
between epidermal hyperinnervation and the clinical
development of dynamic mechanical allodynia. Moreover, skin biopsy might represent an useful tool to better
define the underlying pathology of allodynic conditions
and can help to select an individually tailored therapeutic strategy in such difficult clinical conditions. Further
studies are warranted in order to improve the knowledge
about the mechanisms underlying the onset of dynamic
mechanical allodynia after amputation.

Figure 1 Area of severe dynamic mechanical allodinia from which the
punch skin biopsy was taken. The area of tactile allodynia was actually larger
than the illustrated one because it was partially diffused also in the dorsum of
the hand.

A

100 μm

B
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rare and challenging neurological problem. The cerebellum is vulnerable to high temperature which may
cause irreversible cell damage with permanent disability. Thorough evaluation with neuroimaging and laboratory investigations are required to exclude alternative
diagnosis.

Athula D Kosgallana, Shreyashee Mallik, Vishal Patel, Roy G
Beran, Department of Neurology, Liverpool Hospital, Liverpool,
NSW 2170, Australia
Roy G Beran, School of Medicine, Griffith University, Brisbane,
QLD 4222, Australia
Roy G Beran, Strategic Health Evaluation, Northbridge, NSW
1560, Australia
Author contributions: Kosgallana AD put forward the concept,
drafted and submitted the manuscript; Patel V reviewed the literature and involved with patient care; Mallik S involved in patient
care and preparation of the manuscript; Beran RG involved in
supervision of patient clinical care, writing, editing and overall
supervision of manuscript preparation.
Correspondence to: Roy G Beran, Professor, Strategic Health
Evaluation, PO Box 598, Northbridge, NSW 1560,
Australia. roy@royberan.com
Telephone: +61-2-94153800 Fax: +61-2-94131353
Received: August 28, 2013 Revised: September 26, 2013
Accepted: November 2, 2013
Published: February 8, 2014

Original sources: Kosgallana AD, Mallik S, Patel V, Beran RG.
Heat stroke induced cerebellar dysfunction: A “forgotten syndrome”. World J Clin Cases 2013; 1(8): 260-261 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v1/i8/260.htm
DOI: http://dx.doi.org/10.12998/wjcc.v1.i8.260

INTRODUCTION
Heat stroke induced cerebellar damage is a rare and challenging neurological problem. The cerebellum is vulnerable to high temperature which may cause irreversible cell
damage with permanent disability. Thorough evaluation
with neuroimaging and laboratory investigations are required to exclude alternative diagnosis.

Abstract
We report a case of heat stroke induced acute cerebellar dysfunction, a rare neurological disease characterized by gross cerebellar dysfunction with no acute
radiographic changes, in a 61 years old ship captain
presenting with slurred speech and gait ataxia. A
systematic review of the literature on heat stroke
induced cerebellar dysfunction was performed, with
a focus on investigations, treatment and outcomes.
After review of the literature and detailed patient investigation it was concluded that this patient suffered
heat stroke at a temperature less than that quoted in
the literature.

CASE REPORT
A previously well 61 years old man presented to Bahrain
hospital with acute cerebellar dysfunction and was subsequently transferred to Australia. He was the captain of
an oil tanker, sailing from Mozambique to Bahrain, when
found by his crew, lying on his bed, awake but unresponsive, except blinking his eyes and moving his head, having
failed to respond to several calls. The ship’s log recorded
the cabin’s air conditioner non-functioning for several
days, with temperature reaching 38 ℃. He reported feeling unwell with reduced oral intake in the preceding days
with bridge officers questioning dehydration. On presentation, he was semiconscious, (Glasgow Coma scale:
11/15), febrile (38 ℃), stable vital signs and severe dehydration. Pupils were equal and reacting to light. Doll’s eye

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Heat stroke; Cerebellar syndrome; Ataxic
hemiparesis; Hyperthermia; Cerebellar atrophy
Core tip: Heat stroke induced cerebellar damage is a
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manoeuvre was normal. He had slurred dysarthria, bilaterally flaccid limbs, up-going toes and a maculopapular
truncal rash. Provisional diagnosis favoured heat stroke,
rather than vascular stroke or viral/post viral illness.
He was transferred from Bahrain to Sydney, after initial
resuscitation. Arriving to Liverpool, he was alert and oriented, responsive to commands but cerebellar dysarthria
made speech unintelligible. Cranial nerve examination
was normal with no nystagmus and motor function revealed normal tone, 5/5 power, brisk, symmetrical reflexes but positive Babinski sign bilaterally. Sensation was unimpaired. Cerebellar examination was grossly abnormal,
with severe dysarthria, dysmetria, disdiadochokinesis, heel
to shin ataxia and ataxic gait, requiring two people to assist ambulation. Routine biochemistry and haematology
were normal. Lumbar puncture revealed marginally raised
protein (0.64 g/L, normal range 0.15-0.45 g/L) with normal cells and negative viral polymerase chain reaction.
Vasculitic screen, paraneoplastic antibodies and heavy
metal screen were normal. Infectious aetiologies were excluded, with negative serology for HIV, tropheryma whipplei,
hepatitis and other viral pathogens. Imaging, including
computed tomography (CT) brain, CT Circle of Willis,
magnetic resonance imaging (MRI) and MRI spectroscopy were normal. The patient made very slow progress
and was transferred for rehabilitation.

is variable, ranging from coma to tetraparesis. Post mortem studies have shown swelling of purkinje cells and cell
death[3], with the duration of hyperthermia correlating
with the extent of cell death[6]. A case report identified a
diffuse pattern of heat related brain injury, involving the
subcortical white matter and hippocampus in addition to
the cerebellum[7].
Despite the air conditioner malfunctioning for some
days, in the present case, the duration of exposure to
hyperthermia was not defined. Heat stroke induced cerebellar atrophy, as per CT and MRI, generally involves
both the vermis and cerebellar hemispheres, with cerebral
hemispheres being spared in almost all reported cases.
Similar changes are seen in other degenerative, drug
induced and paraneoplastic diseases[5,6]. Patients with
marked cerebellar dysfunction, may be radiologically
normal with cerebellar atrophy appearing months or
years later on CT or MRI scans[5]. This patient had normal investigations and has been clinically stable over the
last month, suggestive of non-progressive cerebellar
damage. He was transferred for rehabilitation and will
be followed with imaging to determine future cerebellar
atrophy. While the literature describes hyperthermia involving temperatures in excess of 40 ℃[1,2] such elevated
temperatures were not recorded in this patient, yet other
alternative diagnoses were excluded with detailed investigations, thereby suggesting cerebellar damage may occur
with lower temperatures than previously described.

DISCUSSION
Heat adversely affects almost all organ systems, with the
central nervous system (CNS) particularly vulnerable and,
within the CNS, the cerebellum is most susceptible[1]. Hyperthermia may cause organ failure, unless managed aggressively in the acute setting, especially if the core body
temperature exceeds 40 ℃[1,2]. Such elevated temperature
was not reported in this case but that does not exclude it.
Although the mechanism is not fully understood, several
theoretical and experimental models have been described.
A recent report claims that hyperthermia increases heat
shock protein synthesis and cytokine activation, with a
sepsis like reaction disrupting the blood brain barrier,
causing vasogenic oedema and cell death[2]. This theory is
supported by animal models where inhibition of the cytokine pathways inhibits cell damage from heat stroke[2,3].
Heat is directly toxic to cerebellar purkinje cells, which
have the highest concentration of heat shock protein in
order to counteract increased sensitivity[3]. A post mortem series in the early 1950’s showed that the cerebellum
is particularly vulnerable to heat damage. This was confirmed by recent radiological studies[4,5]. The presentation
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well as orthostatic tremor. We conclude that, on the
one hand, FMR1 premutation alleles might cause two
phenotypes of parkinsonism, such as a presynaptic
phenotype, indistinguishable from PD, and a postsynaptic phenotype, associated with clinical features of
FXTAS. On the other hand, although FMR1 gray zone
alleles carriers were believed to have no abnormal
neurological conditions, our study supports that they
could develop FXTAS and other neurological disorders
such as orthostatic tremor which has not been reported before associated with the FMR1 gene.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Fragile X-associated tremor/ataxia syndrome; Fragile X mental retardation; Gray zone; Parkinsonism; Orthostatic tremor

Abstract
More than 40 CGG expansions in the 5’ noncoding
region of the fragile X mental retardation 1 (FMR1 )
gene of the X chromosome give rise to several distinct clinical phenotypes, depending on the size of
the expansion. First, more than 200 CGG expansions
(full mutation) cause an inherited mental retardation
called fragile X syndrome. Second, CGG expansions
between 55 and 199 (premutation) cause a disorder
called fragile X-associated tremor/ataxia syndrome
(FXTAS) which typically includes intention tremor,
ataxia and specific magnetic resonance imaging
(MRI) findings. Indeed, it could develop parkinsonism
although it usually shows features of postsynaptic
parkinsonism. Finally, CGG expansions between 41
and 54 CGG (gray zone) are not consider normal but
rarely develops abnormal neurological conditions.
In this sense, the aim of this study is to report two
atypical cases associated with CGG expansions of the
FMR1 gene. First, a FMR1 premutation alleles carrier
with an unusual phenotype, such as a presynaptic
parkinsonism indistinguishable from Parkinson disease
(PD) and a FMR1 gray zone alleles carrier presented
with neurological features, namely hand tremor, parkinsonism and ataxia, usually described in FXTAS, as
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Core tip: In this study we report two atypical cases associated with CGG expansions of the fragile X mental
retardation 1 (FMR1 ) gene. First, a FMR1 premutation
alleles carrier presented with a parkinsonism indistinguishable from Parkinson disease. Second, a FMR1 gray
zone alleles carrier presented with orthostatic tremor
and neurological features associated with the fragile
X-associated tremor/ataxia syndrome, such as hand
tremor, parkinsonism and ataxia.
Original sources: Peña E, Llanero M. Atypical neurological
symptoms associated with CGG expansions of the FMR1 gene.
World J Neurol 2013; 3(4): 148-151 Available from: URL: http://
www.wjgnet.com/2218-6212/full/v3/i4/148.htm DOI: http://
dx.doi.org/10.5316/wjn.v3.i4.148

INTRODUCTION
More than 40 CGG expansions in the 5’ noncoding region of the fragile X mental retardation 1 (FMR1) gene
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Figure 1 Pedigree structure of the patient 1 (arrow), they were 12 brothers and sisters, only those relevant are shown. Fragile X mental retardation (FMR1)
CGG expanded alleles carriers are denoted as a grey filled symbol, they did not show any neurological disorder. Black filled symbols denote FMR1 CGG full mutation
carriers affected by fragile X syndrome with mental retardation. Crossed symbol indicates deceased family members. Circle indicates females and square males.

T2_tse_cor_FIL

Axial FLAIR 5mm_FIL

T2_tirm_tra_dark-fluid_FIL

Figure 2 T2, TIR and FLAIR magnetic resonance imaging of the patient 1, it does not show abnormal findings. FLAIR: Fluid attenuated inversion recovery.

of the X chromosome give rise to several distinct clinical phenotypes, depending on the size of the expansion.
First, fragile X syndrome is an inherited mental retardation caused by more than 200 CGG expansions in the
FMR1 gene (full mutation). Second, fragile X-associated
tremor/ataxia syndrome (FXTAS) is a disorder described
in premutation alleles carriers (55-199 CGG expansions)
of the FMR1 gene. Typically, it includes intention tremor,
ataxia and specific magnetic resonance imaging (MRI)
findings, although the spectrum of neurological disorders
associated with the FXTAS is increasing[1-3]. Finally, an interval of CGG expansions between 41 and 54 is known
as gray zone which rarely develops abnormal neurological
conditions. In this sense, the aim of this study is to report two atypical cases associated with CGG expansions
of the FMR1 gene. First, a FMR1 premutation alleles
carrier with an unusual phenotype, such as a parkinsonism indistinguishable from Parkinson disease (PD) and a
FMR1 gray zone alleles carrier presented with neurological features, namely hand tremor, parkinsonism, ataxia
and orthostatic tremor.

WCCR|www.wjgnet.com

CASE REPORT
Case 1
A 71-year-old woman presented with a 4-year history of
progressive neurological disorder with tremor, bradykinesia and gait disorder. She was FMR1 alleles carrier
(expansion of 82 CGG) with family history of fragile X
syndrome (Figure 1). On examination, she had severe rest
and postural tremor in her right hand and slight postural
tremor in her left hand, severe bradykinesia and rigidity more marked on her right side, mild lost of postural
stability and freezing. There was neither intention tremor
nor ataxia. Indeed, patient did not show either autonomic
dysfunction or Babinski sign or gaze palsy. Finally, She
had significant improvement with 520 mg of levodopa
(Movement Disorder Society-sponsored revision of the
Unified Parkinson's Disease Rating Scale Ⅰ 8 Ⅱ 17 Ⅲ
ON 42 OFF 60 Ⅳ 0). These clinical findings fulfilled the
United Kingdom PD Society Brain Bank clinical diagnostic criteria for idiopathic PD[4].
Blood tests and cranial MRI were normal (Figure 2).
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Table 1 Neuropsychological assessment of the patient 1
Test

Subtest

Percentile

Orientation
Normal
Attention and executive functions
D2 test of attention
Processing elements
p45
Omissions
p25
Concentration
p40
Digit span (WMS-III)
Forward
p50
Backward
p50
Verbal fluency
Semantic (animals)
p75
Semantic (names)
p90
Phonological (FAS)
p30
Trail making test
A
p50
B
p20
Stroop
p50
Hanoi tower
3 disk
Normal
4 disk
Not solved1
Similarities (WAIS)
p50
Wisconsin card sorting test
Categories completed
4 (P > 16)
Failure to maintain set
p51
Errors
p30
Perseverative responses
p30
Perseverative errors
p30
Conceptual level responses
p20
BADS
Rule shift cards
p51
DEX
Score 20
Episodic memory
Recall unit (Story A + B)
p20
Logical memory Ⅰ
Recall thematic
p20
(WMS-III)
(Story A+ B)
Logical memory Ⅱ
Recall unit (Story A + B)
p30
Recall thematic
p30
(WMS-III)
(Story A + B)
Recall total score
p50
Word list Ⅰ (WMS-III)
Short-delay recall
p85
Word list Ⅱ (WMS-III)
Recall
p70
Recognition
p85
Rey-osterrieth complex
Recall
p50
figure test
Naming
Boston naming test
p50
Praxis and visuo-constructive ability
Rey-osterrieth complex
Copy
p75
figure test
Gesture imitation
Normal
Complex sequencing
Normal

Figure 3 [123I]FP-CIT DAT SCAN of the patient 1, it shows an asymmetric
decrease of the striatum tracer uptake more marked on the left side.

Figure 4 Cranial computed tomography of the patient 2, it does not show
relevant findings.

He improved neither with 609 mg of levodopa nor with
1.5 mg of clonazepam. There were not cognitive decline.
Blood tests were normal. Cranial computed tomography
and DAT SCAN were also normal (Figures 4 and 5). Electromyography corroborated high-frequency (14 Hz) tremor
in a standing position in both legs which confirmed the
diagnosis of orthostatic tremor.

DISCUSSION
Parkinsonism is often related to FXTAS, although most
patients do not meet clinical criteria for PD[1,2]. Indeed, in
parkinsonism related to FXTAS, response to levodopa is
often poor[5,6], DAT SCAN is usually normal[5] and Single
Photon Emission Computed Tomography with iodobenzamide has shown abnormal tracer uptake[6]. It leads
to conclude that parkinsonism in FXTAS is developed
by dysfunction beyond the presynaptic nigroestriatal
level[5]. However, our first case, a parkinsonism with clinical features indistinguishable from PD, as similar cases
previously reported[2], without intention tremor or ataxia
and with both good response to levodopa and abnormal
DAT SCAN suggests damage restricted to the presynaptic level. Thus, although the relationship between these
“presynaptic parkinsonisms” and the FMR1 premutation
could be casual, it is necessary to consider that the FMR1
premutation might cause two phenotypes of parkinsonism, such as a presynaptic phenotype, indistinguishable
from PD, and a postsynaptic phenotype, associated with
clinical features of FXTAS. In fact, neuropathological
features related to the FMR1 gene without Lewy bodies

1

It shows slight deficits in speed information processing, in planning as
well as in attention to designated targets and to inhibit responses. FAS: Foreign Agricultural Service; WAIS-III: Wechsler Adult Intelligence Scale-III;
WAIS: Wechsler Adult Intelligence Scale; BADS: Behavioural Assessment
of the Dysexecutive Syndrome.

DAT SCAN showed an asymmetric decrease of the striatum tracer uptake more marked on the left side (Figure 3).
Neuropsychological assessment did not show cognitive decline. However, it showed slight subcortical deficits (Table 1).
Case 2
A 76-year-old man, FMR1 gray-zone alleles carrier (expansion of 51 CGG) presented with a 3-year history of
hand tremor and severe gait disorder. On examination
he had mild postural tremor in both hands, mild rigidity
more marked in the left side, lost of postural stability,
severe tremor in a standing position, ataxia and freezing.
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Figure 5 [123I]FP-CIT DAT SCAN of the patient 2, it shows a symmetric and normal tracer uptake.

were found in a FMR1 premutation alleles carrier with
clinical features of presynaptic parkinsonism[7] which
supported the relationship between that presynaptic
parkinsonism and the FMR1 gene as well as ruled out a
concomitant PD. How to explain it remains unclear, it
could reflect either different ranges of severity or different stages of the same process or the coexistence of the
FMR1 premutation with others genes associated with
PD[8]. Thus, we suggest that FMR1 premutation should
be considered in the differential diagnosis of PD, almost
in those patients with family history of disorders related
to the FMR1 gene.
FMR1 gray zone alleles carriers were believed to have
no abnormal neurological conditions. However, a recent
report has suggested a relationship between FMR1 gray
zone alleles carriers and FXTAS[3]. In this sense, our
second case, presented with usual clinical features of FXTAS, such as parkinsonism, hand tremor and ataxia, supports the fact that FMR1 gray zone alleles carriers could
develop FXTAS. Indeed, orthostatic tremor has not been
described before in association with the FMR1 gene.
Thus, the presence of orthostatic tremor in our second
patient expands the clinical spectrum of neurological disorders associated with the FMR1 gene. Future research
should validate findings on a larger group of patients.

2

3

4

5

6

7
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Can neck swelling lead to spinal cord compression?
Emanuele Costi, Elena Roca, Fabio Spanu, Federico Nicolosi, Giovanni Nodari, Marco Fontanella, Pier Paolo Panciani
tant neck swelling. Admitted to our division with severe
tetraparesis he underwent a cervical spine computed
tomography scan that showed a large cervical mass
measuring 11 cm × 27 cm × 17 cm with SCC, extending from the occiput to C7. Emergency spinal cord decompression was performed leading to minor neurological improvement. Poor outcome was due to the unusual
clinical sign that led to late diagnosis and treatment.
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Abstract

INTRODUCTION

Spinal cord compression (SCC) caused by cervical spinal canal invasion of a pulmonary sarcomatoid carcinoma metastasis has never been reported previously. A
59-year-old man, with a history of pulmonary carcinosarcoma, developed over several weeks important neck
swelling. Admitted to our division with severe tetraparesis he underwent a cervical spine computed tomography scan that showed a large cervical mass measuring
11 cm × 27 cm × 17 cm with SCC, extending from the
occiput to C7. Emergency spinal cord decompression
was performed leading to minor neurological improvement. Poor outcome was due to the unusual clinical
sign that led to late diagnosis and treatment.

Spinal cord compression (SCC) is a well-known occurrence in cancer patients that can lead to permanent neurologic impairment. Prompt diagnosis is mandatory and
surgery should be performed at the onset of symptoms.
Up to 30% of cancer patients develop metastases (mts)
in the spine and SCC is generally observed in almost 15%
of them. In adults, SCC is mainly due to solid tumors
and lung cancers are responsible for 15% to 20% of
cases. Thoracic and lumbosacral account for about 75%
of the locations, whereas cervical mts are less common[1].
Pulmonary sarcomatoid carcinomas (PSC) are rare and
SCC in case of PSC has never been observed. In this
article we report a case of neck swelling and progressive
neurological impairment in a patient affected by pulmonary carcinosarcoma.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Carcinosarcoma; Spinal cord compression;
Spine surgery; Tetraparesis; Pulmonary sarcomatoid
carcinoma

CASE REPORT
A 59-year-old man with a history of pulmonary lobectomy performed 6 mo before for carcinosarcoma presented
over a period of several weeks progressive neck swelling
(Figure 1). Several physicians evaluated the cervical mass,
but no further investigations were prescribed. At last the

Core tip: Spinal cord compression (SCC) caused by cervical spinal canal invasion of a pulmonary sarcomatoid
carcinoma metastasis has never been reported previously. A 59-year-old man, with a history of pulmonary
carcinosarcoma, developed over several weeks impor-
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A

B

Figure 1 Patient on the operating table in prone position. Important swelling is noted on the right side of the patient’s neck. The blue line designs a
hypothetical midline as the cervical spinous processes couldn’t be palpated.

patient developed severe tetraparesis and was admitted to
our Neurosurgical Division.
An emergent cervical spine computed tomography
(CT) scan which showed (Figure 2) the presence of a
mass measuring 11 cm × 27 cm × 17 cm, extending from
the occiput to C7 and antero-laterally to the right. The
lesion entered the spinal canal between C1 and C2 with
marked SCC extending caudally for 7 cm. The patient
underwent partial tumor debulking and laminectomy
from C1 to C4 with complete spinal cord decompression
resulting in a minor neurological recovery and persistence
of severe paraperesis. The metastatic lesion opened itself
a breach in the ligamentum flavum between C1 and C2
entering the spinal canal, compressing the spinal cord
without any dural or bony infiltration.
The histopathological findings showed the presence
of atypical cellular elements with a mixture of carcinomatous and mesenchymal components. The epithelial
component showed marked nuclear pleomorphism and
a mitotic index > 15 × 10 high-power fields (HPF); the
cells of the stromal component were also characterized
by marked pleomorphism and high mitotic index > 15
× 10 HPF. Immunohistochemical investigations have
shown intense and diffuse positivity for EMA (Dako)
and cytokeratin AE1/AE3 (Dako) in the cells of the epithelial component but not in those of the spindle stromal
component. The positivity for vimentin (Menarini) was
found for the elements of both cellular components.
The spindle cells of the stromal component also tested
negative for smooth muscle actin (Sigma), S-100 (Dako)
and myosin (Dako). The initial post-oprative stay was uneventful and the patient was transferred to the Rehabilitation Division of our Hospital.

C

Figure 2 Cervical contrast-enhancement spine computed tomography. A:
Occipital axial-scan with evidence of a right mass lesion in the pericranial soft
tissues; B: Axial-scan passing through the body of C3. Note the almost complete replacement of the paravertebral muscles with the tumor; C: Axial-scan
passing through C5.

Health Organization criteria classify pulmonary sarcomatoid carcinoma into carcinosarcoma, pleomorphic
carcinoma, and spindle cell carcinoma[3]. On the basis of
morphologic, behavioral, and genotypic/phenotypic attributes PSCs are segregated into a distinct clinicopathologic entity.
The sarcomatous or sarcomatoid component of these
tumors probably derives from the activation in carcinoma
cells of an epithelial-mesenchymal transition program leading to sarcomatous transformation or metaplasia (conversion paradigm)[4]. The sarcomatous component involves
poorly differentiated osteosarcoma, chondrosarcoma, or
rhabdomyosarcoma.
The carcinomatous component is non-small-cell lung
carcinoma, including squamous cell carcinoma, adenocarcinoma, and large-cell carcinoma. The clinical charac-

DISCUSSION
Pulmonary carcinosarcoma is a rare tumor that accounts
for 0.3% to 1% of all pulmonary cancers, being a subgroup of PSC[2]. Currently, PSC are defined as poorly
differentiated non-small-cell carcinomas containing a
component with sarcoma or sarcoma-like (spindle or giant cell) component. The recent estabilishment of World
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teristics, preoperative diagnostic methods, and prognostic
factors of the pulmonary carcinosarcoma are still not
completely understood.
Metastatic disease is frequent and it is most common
to lymph nodes, followed by adrenal glands, kidneys,
bones, liver and rarely brain. To the best of our knowledge, this is the first case of cervical metastasis from lung
carcinosarcoma, with invasion of the spinal canal and
compression of the spinal cord.
The metastatic carcinosarcoma showed high aggressiveness that led to the rapid onset of SCC. A fairly general symptomatology, cervical pain and fatigue, led to late
diagnosis of spinal canal invasion and SCC leading to the
development of a serious neurological condition before
adequate diagnostic tests were performed. Therefore, it
is important to achieve an early diagnosis to prevent SCC
and tardive onset of severe symptoms. In this case neck
magnetic resonance imaging would have been the best
diagnostic imaging study for the correct visualization of
the lesion’s relationship with the surrounding structures
but wasn’t performed because the exam was not available
at the time of presentation.
Considering the rapid onset of tetraparesis and the
short amount of time between the onset and diagnosis
we decided to perform emergent spinal cord decompression to allow the best neurological recovery possible for
the patient leaving staging momentarily in stand-by. Unfortunately only partial neurologic recovery was obtained
and the patient had severe paraparesis by post-operative
day 4.

Therapeutic strategies are few, and there is limited
information on treatment options such as systemic chemotherapy and radiotherapy. Nevertheless, the aggressive
nature and poor differentiation of this tumor render the
treatment difficult resulting in poor prognosis.
In conclusion, in case of diagnosis of pulmonary carcinosarcoma, vertebral or paravertebral metastases should
always be considered in order to avoid irreversible neurological damage, moreover if a fairly aspecific physical finding such as neck swelling is observed. Therefore, a close
follow-up is mandatory in order to undertake all possible
therapeutic strategies ahead of time.
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Acute flaccid paralysis in a patient with sacral dimple
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cessitates a detailed examination of the back and magnetic resonance imaging spine. Sacral dimple of more
than 5 mm in diameter, lying 2.5 cm above the anus,
covered by hair tufts or hemangioma, has a non visualized base, or associated with abnormal neurological examination should be further evaluated by radiology for
a hidden sinus that could be a source of infection.
Original sources: Mostafa M, Nasef N, Barakat T, El-Hawary
AK, Abdel-Hady H. Acute flaccid paralysis in a patient with
sacral dimple. World J Clin Pediatr 2013; 2(3): 26-30 Available
from: URL: http://www.wjgnet.com/2219-2808/full/v2/i3/26.htm
DOI: http://dx.doi.org/10.5409/wjcp.v2.i3.26

INTRODUCTION
Acute flaccid paralysis (AFP) is a clinical syndrome characterized by rapid onset of weakness that involves the
voluntary muscles and frequently includes respiratory and
bulbar muscles[1]. It represents an initial manifestation of
upper motor neuron lesions involving the central nervous
system and spinal cord or a persistent manifestation of
lower motor neuron lesions at the level of the anterior
horn cell, roots and nerves, neuro-muscular junction, and
muscles. Variable etiologies for acute flaccid paralysis in
infants and children are listed in Table 1.
The urgency to arrive at the diagnosis and the choice
of the initial investigations require a thorough patient
history and a detailed clinical examination to reach the
probable neuro-anatomical level of the lesion and the accounting etiology. Accordingly, a step wise and judicious
use of investigations helps to reach the diagnosis with
the minimum use of resources. Suggested approaches
for diagnosis of AFP in children recommend starting by
identifying evidence of spinal cord lesion through the
presence of sensory level on examination, which then
necessitates magnetic resonance imaging (MRI) evaluation of the spine to differentiate between compressive
and non-compressive myelopathies[1,2]. We report a case

Abstract
Sacral dimples are the most common cutaneous
anomaly detected during neonatal spinal examination.
Congenital dermal sinus tract, a rare type of spinal dysraphism, occurs along the midline neuraxis from occiput
down to the sacral region. It is often diagnosed in the
presence of a sacral dimple together with skin signs,
local infection, meningitis, abscess, or abnormal neurological examination. We report a case of acute flaccid
paralysis with sensory level in a 4 mo old female infant
with sacral dimple, diagnosed by magnetic resonance
imaging to be a paraspinal subdural abscess. Surgical
exploration revealed a congenital dermal sinus tract extending from the subdural abscess down to the sacral
dimple and open to the exterior with a minute opening.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Paralysis; Paraplegia; Spinal dysraphism;
Spinal cord compression; Spinal epidural abscess
Core tip: Acute flaccid paralysis with sensory level ne-
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Table 1 Common causes of acute flaccid paralysis in infants and children
Type of lesion Common presenting features
UMNL

LMNL

Site of Lesion

AFP and hypotonia are initial
Cerebral cortex
presentations for UMNL
AFP occurs on the opposite side of
the central nervous system lesion
Spasticity develops later with
hyper-reflexia and positive
Babinski sign
Spinal cord

Causes

Clues for diagnosis

History of trauma
Signs of increased intra-cranial tension
Signs of lateralization
Brain tumor
History of known brain tumor
Signs of increased intra-cranial tension
Seizure
Todd paralysis following seizure activity
Hypoxic ischemic encephalopathy History of perinatal asphyxia
Spinal cord trauma
Trauma
Sensory loss/level
Early bowel/bladder
involvement
Spinal tenderness,
painful spine
movement
Spinal cord tumor
Sensory loss/level
Early bowel/bladder
involvement
Spinal tenderness,
painful spine
movement
Paraspinal infection or
Fever
Sensory loss/level
inflammation
Early bowel/bladder
involvement
Spinal tenderness,
painful spine
movement
Transverse myelitis
Fever
Sensory loss/level
Early bowel/bladder
involvement
Neck stiffness
AFP and hypotonia are persistent Anterior horn cell Poliomyelitis
Fever
Preceding intramuscular injection
presentations for LMNL
disease
Neck stiffness
Muscle weakness
Non Poliomyelitis Eneroviruses
Fever
Hypotonia
Enterovirus type 71
Hand-foot-mouth disease with enterovirus
Fasciculations
type 71 and Coxsackie infections
Decreased spinal cord reflexes
Coxsackie viruses
Myocarditis and/or hepatitis
Echoviruses
Parotitis
Mumps virus
Peripheral Nerve Guillain-Barré syndrome
Preceding infectious
prodrome/vaccination
Prominent autonomic
signs/symptoms
Ascending weakness
Facial weakness
Myalgia
Neck stiffness
Peripheral nerve toxins
Exposure
Acute intermittent porphyria
Intermittent nature
Abdominal pain
Peripheral neuropathies
Central nervous system signs (seizures,
mental status changes, cortical blindness,
and coma)
Neuromuscular Botulism
Exposure
Constipation
junction disorders
Descending weakness
Facial weakness
Myasthenia gravis
Prominent and early
ptosis
Facial weakness
Fluctuating symptoms,
fatigability
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Organophosphate poisoning

Neurotoxic snake envenomation
Muscle

Rhabdomyolysis
Myositis
Familial periodic paralysis
Electrolyte disturbance
Drug-related

Others

Exposure
Myosis
muscle fasciculation
Exposure
Site of bite
Muscle tenderness
Fever
Muscle tenderness
Preserved muscle stretch reflexes
Diarrhea
Exposure

AFP: Acute flaccid paralysis; UMNL: Upper motor neuron lesions; LMNL: Lower motor neuron lesions.

abscess, showed a congenital dermal sinus tract extending
from the subdural abscess down to the sacral dimple and
open to the exterior with a pin point hall. Surgical excision of the abscess and the sinus was done with culture
of drained purulent fluid. This revealed a heavy growth
of Candida infection. Following surgical excision and antifungal therapy, the patient regained full range of movements, tone and sensation in her lower limbs as well as
normal voiding acts and no further urine retention.

DISCUSSION
Sacral dimples, also known as sacrococcygeal or coccygeal dimples or pits, are the most common cutaneous
anomaly detected at neonatal spinal examination[3]. Sacral
dimple may be associated with a congenital dermal sinus
which is a tract lined by stratified squamous epithelium[4].
The most widely accepted theory regarding the embryogenesis of congenital dermal sinus tracts proposes that
they arise through faulty disjunction of the neuroectoderm from the overlying cutaneous ectoderm between
the third and eighth week of gestation[5,6]. They have been
previously reported along the midline neuroaxis from the
nasion and occipital area down to the lumbar and sacral
regions[4], with the highest frequency (75%) in the lumbar
and lumbosacral region[6]. The majority of these tracts
terminate in a dermoid or epidermoid cyst, however
some tracts incorporate a cutaneous ectoderm from the
dorsal midline skin that extends for a variable distance
into the underlying mesenchymal tissue and in many instances penetrates the dura to end within the thecal sac
adjacent to or continuous with the neural tube[5].
Literature evidence for the association between sacral
dimple and congenital dermal sinus is controversial. The
association between sacral dimples and occult spinal
dysraphism was failed to be proven in five different case
series including over 1300 children[3,7-10]. However, Kriss
et al[7] examined 207 neonates with 216 cutaneous stigmata; the most common of which was midline dimple
and found that simple midline dimples indicate low risk
for spinal dysraphism. They reported atypical dimples
particularly those that are large (> 5 mm), high on the
back (> 2.5 cm from the anus), or appear in combination
with other lesions to be associated with a high risk for
spinal dysraphism. Accordingly, authors recommended

Figure 1 Sacral dimple.

of acute flaccid paralysis with sensory level in a female
infant with sacral dimple, diagnosed by MRI to be a compressive myelopathy secondary to paraspinal abscess.

CASE REPORT
A 4 mo old female infant presented with acute flaccid paralysis of both lower limbs following 15 d of high grade
fever, rhinorhea, cough, and irritability. She received antibiotic for 10 d with no response. There was no associated
weakness of the upper limbs, no respiratory distress, no
constipation, but decreased urine output.
General examination revealed normal growth parameters and normal consciousness level. Examination of
the back showed a sacral dimple of 7 mm in diameter,
lying 4 cm above the anus, not covered by hair tufts or
hemangioma and with an apparently intact base (Figure 1).
Neurological examination was significant for atonia and
areflexia of both lower limbs, loss of sensation below the
umbilicus, absent abdominal and anal scratch reflexes together with urine retention. Tone, reflexes and sensation
were intact in the upper half of the body.
Her laboratory investigations were significant for leucocytosis with prominent neutrophilic count, high erythrocyte sedimentation rate and positive C-reactive protein.
Magnetic resonance imaging of the spine revealed a
subdural abscess extending from dorsal 4 to sacral 1 and
syringohydromyelia at the same level (Figure 2).
Surgical exploration, for evacuation of the subdural
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Figure 2 Magnetic resonance imaging spine. An intra-spinal and extra-dural cystic lesion of low signal intensity non-contrast sagittal T1-weighted imaging (T1WI) (A),
non-contrast axial T1WI (E). It shows an intense marginal enhancement post-contrast sagittal T1WI (B, red arrow) and post-contrast axial T1WI (F, red arrow). The lesion extends up to the cervical spine sagittal T2WI (C) and lateral to the left side of the spinal canal sagittal T2WI (D).

that dimples of large size, located at a higher spinal level,
or associated with other cutaneous stigmata should be
investigated.
A wide spectrum of clinical manifestations can occur, ranging from asymptomatic dermal sinus to serious complications. There is no apparent timeframe for
an asymptomatic lesion to later become symptomatic.
Symptomatic sinuses may present clinically with varying degrees of drainage from their cutaneous openings,
recurrent bouts of septic or aseptic meningitis, or mass
effect on the cerebrospinal fluid pathways secondary to
subdural abscesses and consequent hydrocephalus[11]. The
slow growth rate of these abscesses often masks their
presentation for years, although there are some patients
which present with acute neurological deterioration[4,12].
Our case represents an example of the acute neurological
manifestations of sacral sinus tracts. Similar to our case,
Kurisu et al[13] reported a case of repeated fever and rapidly progressive paraplegia in a one year old male infant
with lumbo-sacral dimple proved by MRI to be an intraspinal and intramedullary abscess where surgical exploration revealed an underlying sinus tract.
Ultrasonography is the screening modality of choice
for the infant with atypical sacral dimples. The presence
of an intra-spinal mass, abnormal position or shape of
the conus, or a thick filum necessitates MRI study[14].
Magnetic resonance imaging has become the reference
study technique because of its ability to accurately depict
the extent of the sinus tract and associated lesions[12].

WCCR|www.wjgnet.com

Magnetic resonance imaging accurately differentiate between compressive and non compressive diseases of the
spinal cord. Chen et al[15] investigated the MRI features of
enterovirus 71 related acute flaccid paralysis in patients
with hand-foot-mouth disease and found that MRI could
efficiently show a characteristic pattern of affection to
the anterior horn regions and ventral root of the cervical spinal cord and spinal cord below T9 level. Therapy is
almost always surgical, aiming for obliteration of the tract
with elimination of the communication between the skin
and the neural structures. The earlier the lesion is detected and corrected, the less likely any long-term morbidity
may develop.
In conclusion, acute flaccid paralysis with sensory
level necessitates a detailed examination of the back and
spinal MRI. Sacral dimple of more than 5 mm in diameter, lying 2.5 cm above the anus, covered by hair tufts
or hemangioma, has a non visualized base, or associated
with abnormal neurological examination should be further evaluated by radiology for a hidden sinus that could
be a source of infection.
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NERVOUS SYSTEM DISEASES
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bility after PVP might have played a role in this patient.
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INTRODUCTION
Percutaneous vertebroplasty (PVP) is a minimally invasive
and widespread procedure that provides pain relief and
stability for osteoporotic compression fractures refractory to conservative therapy[1]. Presence of spinal canal
compromise is considered as a relative contraindication
for PVP according to the American College of Radiology
(ACR) Practice Guideline[1], because spinal cord compression after treatment has been reported[2]. However, there
have been reports that PVP can be performed safely in
patients with spinal canal compromise by using careful
cement injection[3-5]. In these cases, epidural hematoma
(EDH) as a cause of spinal canal compromise has been
rarely reported. Although Singh et al[5] have reported a
case with spinal canal compromise secondary to EDH
from an osteoporotic compression fracture; they did not
describe the changes in the EDH after the procedure, or
the long-term follow-up results. Herein we report a case
with complete spontaneous resolution of EDH related
to a compression fracture with an intravertebral cleft after PVP.

Abstract
We are the first to report a case that showed spontaneous resolution of epidural hematoma which was
related to a steroid-induced osteoporotic compression fracture. The patient had a painful fracture with
an intravertebral cleft at L1 accompanying an epidural hematoma posteriorly. Immediate pain relief was
achieved after percutaneous vertebroplasty. Complete
resolution of hematoma was noted three months after
procedure. We theorized that intravertebral stability after treatment might have played a role in this patient.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Vertebroplasty; Osteoporosis; Epidural hematoma; Spinal canal compromise; Intravertebral cleft
Core tip: We are the first to report a case treated with
PVP that showed spontaneous resolution of epidural
hematoma related to a compression fracture with an intravertebral cleft, resulting in an amelioration of spinal
canal compromise. We theorized that intravertebral sta-
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CASE REPORT
A 73-year-old woman with a history of 17-year history
of steroid use for multiple sclerosis presented at our
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Figure 1 A 73-year-old woman with back pain (visual analog scale = 4 with medication). A: A preoperative sagittal T2-weighted image shows unhealed compression fracture at L1 with an intravertebral cleft (arrowhead). A hypointense structure likely representing an epidural hematoma (EDH) is seen (arrow). There is a chronic
compression fracture at T12; B: A preoperative axial T2-weighted image shows that a hypointense hematoma in the anterior aspect of the thecal sac at L1 (arrow).
There is a fracture line (arrow head) extending into the EDH; C: A sagittal T2-weighted image obtained three months after the treatment shows the intervertebral cleft
at L1 is filled with cement. Complete resolution of the EDH is noted. Complete pain relief was also noted at this time without medication (visual analog scale = 0); D:
An axial T2-weighted image obtained three months after the treatment shows complete resolution of the EDH, resulting in amelioration of spinal canal compromise; E:
A sagittal T2-weighted image obtained three years after the treatment shows maintenance of spinal canal without subsequent compression fracture.

institution with low back pain [visual analog scale (VAS)
= 4]. Two months before presentation, she had been
diagnosed with a compression fracture at L1 because of
a fall. The pain had been refractory to conservative treatment with a corset and analgesics. The patient had a long
history of weakness and hyperreflexia of the lower extremities and blurred vision associated with multiple sclerosis. The patient showed severe secondary osteoporosis
on admission (T-score of -3.6 at the neck of the femur).
Preoperative magnetic resonance (MR) images showed
an unhealed compression fracture at L1 with an intravertebral cleft. T2-weighted images showed a hypointense
structure in the anterior aspect of the thecal sac at L1
(Figure 1A and B). This structure was hyperdense on
computed tomography and slightly hyperintense on T1weighted images (not shown). Postcontrast fat-suppressed
T1-weighted images showed no enhancement in the epidural component, while there was contrast enhancement
at L1 vertebral body (not shown). There is a fracture line
connecting an intravertebral cleft and this structure, likely
representing an EDH. There was also a chronic compression fracture at T12.
PVP at L1 was performed through a bipedicular approach with 11-gauge bone biopsy needles. Polymethylmethacrylate with barium sulfate was injected under
biplane fluoroscopic guidance. Care was taken that extrav-

WCCR|www.wjgnet.com

asation into the epidural space did not occur. Prophylactic
treatment at T12 was also performed in consideration
of the risk of subsequent fracture in this patient[6-9]. The
total amounts of cement injected were 6.0 mL at L1 and
4.0 mL at T12. There was no neurological deficit during
or after the procedure. The patient reported immediate
pain relief (VAS = 2). Postoperative MR images obtained
immediately after the treatment showed that the intravertebral cleft at L1 was filled with cement without cement
leakage into the spinal canal. There was no increase in
size of the EDH or worsening of spinal stenosis. Followup MR images obtained 3 mo after the treatment revealed
complete resolution of the EDH and amelioration of the
spinal canal compromise (Figure 1C and D). At that time,
the patient had no pain and did not require analgesics
(VAS = 0). Postoperative images obtained three years after the treatment showed maintenance of the spinal canal
without subsequent compression fracture (Figure 1E).
She has been free of pain without any new neurological
deficits for 3 years.

DISCUSSION
To the best of our knowledge, we are the first to report
a case treated with PVP that showed spontaneous resolution of EDH related to a compression fracture with
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an intravertebral cleft, resulting in an amelioration of
spinal canal compromise. Spinal canal compromise after
PVP is a well-known complication. According to the ACR
Practice Guideline[1], the presence of spinal canal compromise is a relative contraindication for PVP because of
a risk of spinal cord compression after the procedure[2].
However, recent reports have suggested that PVP can be
performed for fractures with spinal canal compromise
caused by retropulsion of fractured bone fragments[3,4].
Hiwatashi et al[3] have evaluated the size of the spinal
canal and the degree of retropulsion of fractured bone
fragments in vertebrae with spinal canal compromise before and after treatment. They have reported that the size
of the spinal canal was maintained a year after the procedure. Singh et al[5] have reported a case of PVP used to
treat osteoporotic compression fracture with spinal canal
compromise caused by stable EDH. However, the EDH
in their case was located posterior to the thecal sac, which
was a different location from our case. Furthermore, they
did not describe the changes of the hematoma after the
procedure.
Previous reports described spontaneous resolution
of acute spinal EDH with conservative treatment[10]. In
our case, there was an EDH related to an intravertebral
cleft two months after the occurrence of fracture. Because of the presence of the fracture line between the
intravertebral clef and the EDH, we theorized that the
instability of the fracture was a cause of hematoma. This
continuous instability might have prevented the spontaneous resolution of hematoma. Although there was no
control, the stabilization after successful PVP may have
contributed to the spontaneous resolution of hematoma.
The efficacy of prophylactic PVP is a matter of controversy. Based on the ACR Practice Guideline, prophylactic PVP is contraindicated except for research purposes[1]. However, Kobayashi et al have reported prophylactic
PVP could prevent the subsequent fractures[6]. Previous
studies have reported that steroid use[7], and the presence of an intravertebral cleft[8] are causes of subsequent
fractures. In addition, Trout et al[9] have reported that
subsequent fractures are often seen above the cemented
vertebrae. Because the present patient developed no new
fracture over the three-year follow-up, the prophylactic
treatment in this particular patient with high risk of com-

pression fracture was considered beneficial.
In conclusion, we are the first to report a case treated
with PVP that showed spontaneous resolution of EDH
related to a compression fracture with an intravertebral
cleft. We theorized that intravertebral stability after PVP
might have played a role in this patient.
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NERVOUS SYSTEM DISEASES
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INTRODUCTION
Intracranial arterial occlusion is rare associated with head
injury[1,2]. The incidence of this condition with cerebral
ischemia in the literature range from 0.2% to 1.6%[3,4].
Most injuries occur in the internal carotid artery, followed
by the middle cerebral artery and the vertebrobasilar vessels[1,5]. Occlusion of the anterior cerebral artery (ACA)
from head trauma is extremely uncommon. Six cases of
traumatic occlusion of the ACA have been reported in
literature[1-4,6,7]. In this paper the authors describe a case of
severe head injury associated with traumatic occlusion of
the ACA.

Abstract
Intracranial arterial occlusion is rarely encountered in
association with head injury. Only six cases of traumatic occlusion of the anterior cerebral artery (ACA) have
previously been reported. In this paper, the authors
describe a case of a posttraumatic occlusion of ACA.
A 35-year-old male presented to the emergency room
with severe head injury. Computed tomography (CT)
scan displayed diffuse brain swelling with multiple skull
fractures. Follow up CT scan showed extensive cerebral infarction in the territory of ACA. The patient underwent CT angiography that demonstrated occlusion
of the ACA by a fracture of the anterior fossa. He died
after 3 d. ACA traumatic occlusion is a rare condition,
with poor prognosis. In this case, fracture was responsible for dissection and direct obstruction of the artery.

CASE REPORT
A 35-year-old male was admitted to the emergency
room following a motorcycle accident. On admission his
Glasgow Coma Score was 4, and he presented isochoric
pupils, without systemic lesion. Immediate head multislice computed tomography (CT) scan was performed
and showed diffuse brain swelling with multiple skull
fractures, included one in the skull base (Figure 1).
The patient developed mydriatic pupils after 24 h and
an extensive cerebral infarction in the territory of ACA
was found in the CT scan (Figure 2). Patient underwent
CT angiography that demonstrated occlusion of the ACA
caused by a fracture of the anterior fossa, with partial
obstruction of the right and left branches, indicating a
traumatic occlusion (Figure 3). Patient deceased after 3 d
despite of medical management and intracranial pressure
monitoring.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography scan showed diffuse brain swelling with
multiple skull fractures, including one in the anterior fossa.

A2

Figure 2 Follow up computed tomography scan showed extensive cerebral infarction in the territory of anterior cerebral artery.

age of 15 mm[8]. This segment goes on the optic chiasm
in 17% and on the nerve in 83%, while the A2 segment
goes hand in hand in 26%[8], as we believe occurred in
our patient, which allowed bilateral compression with
elevation of bone the fracture and thus clamping these
vessels.
Vasospasm is another factor
in the pathogenesis of
[9]
intracranial artery occlusion . Spasm following traumatic
subarachnoid hemorrhage is most common in the distal
portion of the internal carotid artery and the proximal
portion of the middle cerebral artery and ACA[10,11]. The
reported incidence of intracranial arterial spasm following moderate
to severe head injury range from 5% to
[10]
10% . In this patient, presence of early hypodensity on
CT skull do not favor spasm as the primary mechanism,
nonetheless one may not totally exclude it, mainly in the
terminal branches of the anterior cerebral arteries.

A2

AF SS
A1

Clivus

Figure 3 Multislice computed tomography angiography showed occlusion
of the anterior cerebral artery adjacent to a fracture in the anterior fossa.
AF: Anterior Fossa; A1: First segment of anterior cerebral artery; A2: Second
segment of anterior cerebral artery; SS: Sphenoid sinus.
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Core tip: We present the role of the traditional technique of computed tomography seminal vesiculography
in the diagnosis of the rare anomaly of ectopic insertion of the ureter into the seminal vesicle in a male
patient.
Original sources: El-Ghar MA, El-Diasty T. Ectopic insertion
of the ureter into the seminal vesicle. World J Radiol 2013; 5(9):
349-351 Available from: URL: http://www.wjgnet.com/1949-8470/
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INTRODUCTION

Abstract

Ectopic insertion of the ureter is defined as abnormal
insertion of the ureter, usually distal to the trigone into
the urethra in male in approximately 50% of cases[1].
Other sites include the seminal vesicle (approximately
one-third), vas deferens, bladder neck, prostate and epididymis, while the urethra and vagina are commonly
affected in females. Ectopic insertion of the ureter in
the genital tract is a rare anomaly. Its incidence, as reported by Fraser, is about 1:130000. It is more common
in females and is usually associated with incontinence,
leading to the diagnosis, while in males, it is present with
infection

We present a case of left ectopic ureter insertion into
the left seminal vesicle which is a rare anomaly. The
incidence of ectopic insertion of the ureter is more
common in females and is usually associated with incontinence, leading to the diagnosis, while in males it
is present with infection. Ectopic ureter is defined as
abnormal insertion of the ureter, occurring in the posterior urethra in approximately 50% of cases in males.
Other sites include the seminal vesicle (approximately
one-third), vas deferens, bladder neck, prostate and
epididymis, while the urethra and vagina are commonly affected in females. Management is usually addressed to the upper tract only; if there is incontinence
it requires removal of the ureteric stump. Our case was
initially diagnosed by magnetic resonance imaging and
the diagnosis confirmed by computed tomography (CT)
guided seminal vesiculography as transrectal guidance
for seminal vesiculography was refused by the patient.
CT guided seminal vesiculography is less painful and
more tolerable than the transrectal route.

CASE REPORT
We present a case of ectopic insertion of the left ureter
into the seminal vesicle (SV). It was initially diagnosed
by magnetic resonance imaging (MRI) and confirmed by
computed tomography (CT) seminal vesiculography.
A twenty eight year old male presented with terminal
hematuria of 1 mo duration, with a history of left simple
nephrectomy 25 years ago and open heart surgery for a
ventricular septal defect 15 years ago. Clinical examination and laboratory investigations were free.
Pelvic ultrasound (US) showed a multilocular cystic lesion posterior to the bladder to the left (Figure 1).

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Seminal vesicle; Ectopic; Ureter; Magnetic
resonance imaging; Computed tomography; Seminal
vesiculography
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A
UB
U

B

Figure 1 Ultrasound of the pelvis shows a multilocular cystic lesion posterior to the bladder to the left. U: Uterus; UB: Urinary bladder.

A

UR
SV

Figure 3 Axial and coronal Computed Tomography. A: The pelvis with
needle punctures of the left seminal vesicle; B: Contrast opacification of the
seminal vesicle, vas deferens and left ureter stump.

B

DISCUSSION
There is an association between congenital anomalies of
the seminal vesicle and urinary tract anomalies due to
their close embryological relationship[2]. CT and MRI are
used for accurate delineation of the ureteral insertion,
while MRI is the modality of choice for seminal vesicle
evaluation. The difficulty in the diagnosis of ectopic insertion of the ureter usually occurs when it is not dilated
and its insertion cannot be identified; in this case, CT or
MRI with contrast is required to confirm the diagnosis.
In a case of ectopic ureter, pelvic US can show the
dilated SV as a cystic mass at the pelvis posterior to the
bladder and also with dilated ipsilateral ureter if there
is an associated kidney anomaly. Transrectal ultrasound
(TRUS) allows better delineation of the cystic lesion wall
and its relationship to the adjacent structures[3,4]. TRUS
can also used in the puncture of the SV with contrast
injection for further CT imaging.
Intravenous urography (IVU) may be of no value if
the affected kidney is non-functioning. There may be
smooth indentation of the bladder by the cystic lesion at
IVU and ascending cystogram[3,4]. In our case, the seminal vesicle was not enlarged enough to indent the bladder at the cystogram.
CT shows the cystic lesion with low fluid density posterior to the bladder with no post-contrast enhancement

UB

SV

Figure 2 Sagittal and Axial T2w magnetic resonance imaging. A: The left
ureter stump with ectopic insertion into the dilated left seminal vesicle (SV); B:
Altered fluid content at the dilated left seminal vesicle with relative low small
intestine. UB: Urinary bladder; UR: Ureter.

Ascending cystogram was free. MRI showed a tubular
structure at the left representing the ureteric stump of
the nephrectomized left kidney inserted into the dilated
left seminal vesicle (Figure 2A). The left seminal vesicle
showed altered fluid content (Figure 2B). CT guided
puncture of the dilated left SV was done with injection
of contrast inside (Figure 3A). Imaging of the abdomen
and pelvis after SV puncture showed opacification of
the left SV, the left ureter stump and the left vas deferens
(Figure 3B).
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and it can also diagnose associated renal anomalies[3-5].
MRI has a superior soft tissue contrast that easily allows
differentiation of the pelvic structures and associated
pelvic anomalies. At MRI, the seminal vesicles appear
as elongated cystic structures with thin septa. It displays
low signal intensity (SI) at T1-weighted and high SI at
T2-weighted MRI. The SI may be altered if the SV fluid
contains high protein[3,4]. MRI with gadolinium can delineate the ureteric course in the normal functioning kidney
in the excretory phase and can also diagnose associated
seminal vesicle abnormalities.

2

3

4

5
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KIDNEY DISEASES
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therapy of metastatic renal cell carcinoma after a Tyrosine kinase inhibitor. In the case presented here, everolimus was administered after first line therapy with
sunitinib. The prolonged progression-free survival (PFS)
obtained with everolimus in this case is of peculiar interest, as it is a multiple of the median PFS obtained in
with everolimus in the regulatory trial.
Original sources: Virtuoso A, Policastro T, Izzo M, Federico
P, Buonerba C, Rescigno P, Di Lorenzo G. Long lasting response to second-line everolimus in kidney cancer. World J Clin
Cases 2013; 1(5): 166-168 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i5/166.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i5.166

INTRODUCTION

Abstract

After years of disappointing results obtained with the use
of cytokines in metastatic renal cell carcinoma (mRCC)[1,2],
the therapeutic armamentarium for the treatment of this
disease has recently dramatically expanded to include a
variety of multiple agents, such as everolimus, sunitinib,
sorafenib, bevacizumab, temsirolimus, and pazopanib, each
having a distinct mechanism of action[3]. Contrary to chemotherapy agents, which simply interfere with cellular replication, these six novel drugs, at the present time approved
both in Europe and in the United States, are classified as
“targeted agents” because of their ability to interfere with
the intra- or extra-cellular signaling of cancerous cells, via
enzyme inhibition or blockage of growth factors. While
bevacizumab is a monoclonal antibody directed against
vascular-endothelial growth factor (VEGF), sunitinib,
sorafenib, and pazopanib inhibit several tyrosine kinase
receptors (TKRs), such as the VEGF receptor, c-KIT,
BRAF and others[3]. On the other hand, temsirolimus and
everolimus exert their anti-tumour effect through inhibi-

In the case presented here, everolimus was administered
after first line therapy with sunitinib in a patient with
metastatic renal cell carcinoma. The safety profile was
excellent. The prolonged progression-free survival (PFS)
obtained with everolimus in this case is of peculiar interest, as it is a multiple of the median PFS obtained
in with everolimus in the regulatory trial. Such finding
suggests that a subset of patients with renal cell carcinma may particularly benefit from everolimus.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Metastatic renal cell carcinoma; Everolimus
(RAD001); Sunitinib; Progression-free survival
Core tip: Everolimus (RAD001) is an orally administered
inhibitor of the mammalian target of rapamycin pathway. Everolimus is recommended for the second line
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Table 1 Food and Drug Administration and European Medicines Agency drug labels
Drug

FDA approval in kidney cancer for

EMEA approval in kidney cancer for

Everolimus

Treatment of patients with advanced RCC after
failure of treatment with sunitinib or sorafenib

Sunitinib

The treatment of advanced renal cell carcinoma

Bevacizumab

Advanced renal cell carcinoma (kidney cancer that has started to spread). It is used
when the cancer has progressed during or after previous treatment with a medicine
that targets vascular endothelial growth factor
Metastatic renal cell carcinoma, a type of kidney cancer that has spread to other
organs
Advanced or metastatic kidney cancer, in combination with interferon-α-2a

The treatment of metastatic renal cell carcinoma
in combination with interferon-α
The treatment of patients with advanced renal
Advanced renal cell carcinoma when anticancer treatment with interferon-α or
cell carcinoma
interleukin-2 has failed or cannot be used
The treatment of advanced renal cell carcinoma advanced renal cell carcinoma. “Advanced” means that the cancer has started to spread
The treatment of patients with advanced renal
Advanced renal cell carcinoma. It is used in patients who have not received any
cell carcinoma
previous treatment or in patients who have already been treated for their advanced
disease with anticancer medicines called “cytokines”. “Advanced” means that the
cancer has started to spread.
Treatment of advanced renal cell carcinoma after Treatment of advanced renal cell carcinoma when treatment with Sutent (sunitinib)
failure of one prior systemic therapy
or “cytokines” has failed

Sorafenib
Temsirolimus
Pazopanib

Axitinib

EMEA: European Medicines Agency; FDA: Food and Drug Administration; RCC: Renal cell carcinoma.

showed the presence of a clear cell carcinoma, presenting intravascular emboli, but no lymph node metastasis
and tumour necrosis. According to the radiographic and
pathological staging procedures performed, the patient
was affected by stage 3 disease (pT3aN0M0G3). The patient’s World Health Organization (WHO) performance
status was 1. On the basis of staging, grading, and clinical data, the patient could be considered at a high risk of
relapse[7] and underwent a close clinical and radiological
follow up performed by his attending urologist. In March
2009, the patient presented a fever and a rash on the face
and lamented intense fatigue and flank pain located on
the right side. A computed tomography (CT) whole body
scan with contrast showed the presence of multiple liver
metastases, one of which presented a maximum diameter
greater than 10 cm (Figure 1). Considering that haemoglobin levels were 10 g/dL and lactate dehydrogenase
(LDH) levels were more than twice the upper limit of
normal, with normal serum calcium levels, the WHO
performance status of 1 and a disease-free time of approximately 3 years, the patient was classified as being at
intermediate prognosis.
In accordance with current available evidence for
metastatic kidney cancer[3], the patient was treated with
first-line sunitinib, which was administered according to
the standard approved regimen (50 mg/d; 4 wk on, 2 wk
off), with a close monitoring of arterial blood pressure,
thyroid function, as well as blood count and chemistry.
Treatment was well tolerated. The patient presented a single event of Grade 3 leukopenia, Grade 1 mucositis, mild
skin discoloration and Grade 1 diarrhoea. In October
2009, after four cycles of sunitinib, the patient showed
signs of progressive disease indicated by the whole body
CT scan, with multiple lateral cervical adenopathies
(maximum 26 mm), a thyroid nodule (30 mm), subpleural
lesions in left upper lobe (maximum 6 mm), multiple pulmonary hilar adenopathies (maximum 20 mm) and retro-

54.3 mm

111.6 mm

Figure 1 Liver metastasis from metastatic renal cell carcinoma.

tion of the universal pathway of mammalian target of
rapamycin (mTOR)[3]. The process of identifying the optimal sequence of administration of these agents is complex
and requires execution of large phase Ⅲ trials. Currently,
sorafenib is the standard therapy after unsuccessful treatment with cytokines[4] and sunitinib is the standard firstline treatment for mRCC[5]. At present, the only approved
targeted agent for second-line treatment of mRCC after
failure of a tyrosine kinase inhibitor (TKI) is everolimus
(Table 1). This approval was based on the strong results
of the large, well-conducted RECORD-1 trial[6]. The case
reported here is highly explicative of the excellent efficacy
and safety profile of everolimus employed as second-line
treatment of mRCC after failure of a TKI.

CASE REPORT
The subject of this report is a male patient with a history
of cigarette use and hypertension controlled with angiotensin-converting enzyme (ACE) inhibitors. In 2006, at
the age of 65 years, the patient underwent left radical nephrectomy with lymphadenectomy. Histological analysis
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crural adenopathies (maximum 24 mm). An echo-guided fine
needle aspiration biopsy (FNAB) confirmed the presence of
thyroid metastases. Following the patient’s diagnosis, everolimus treatment was initiated which was obtained for compassionate use at the dose of 10 mg/d, every day (1 cycle
= 30 d), with periodic clinical, radiological, and blood
chemistry monitoring.
After 4 mo, the thyroid nodule and laterocervical
lymphnodes showed a partial response according to the
revised Response Evaluation Criteria In Solid Tumours
and was documented by CT scan, which was further confirmed by ecography and physical examination. Liver disease appeared to be stable on CT scan and treatment was
well tolerated. The patient only reported a mild itch since
the completion of the fourth cycle, which completely
regressed with the administration of antihistamines. The
patient also experienced an episode of Grade 1 thrombocytopenia during the third, sixth, and eighth cycle, a
Grade 1 hypercholesterolaemia, and an acne-like rash
during the fifth cycle which was treated with emollient lotions and clindamycin.
The patient continued everolimus until February 2011,
receiving a total of 16 cycles of treatment until the patient
presented a marked clinical deterioration with progressive
disease in the liver and lymph nodes detected by CT scan.
The patient received best supportive care recommended
for patients with deteriorating performance status and
died four months after the interruption of everolimus.

for the prolonged disease control obtained in our patient.
It is also difficult for us to explain the reasons why a disease which had been stable for several months presented
such a rapid progression, although it is clear that selection
of resistant neoplastic clones can manifest itself as an
aggressive disease.
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that median progression-free survival was 4.9 mo in the
everolimus group (95%CI: 4.0-5.5), more than double the
duration obtained in the placebo group[6]. The progression-free survival time of this case appears exceptionally
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to an excellent toxicity profile. This case indicates that
there is a subset of patients for whom everolimus may
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clinical implications. Given the current lack of validated
markers, we are unable to provide a plausible explanation
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KIDNEY DISEASES

MDCT imaging following nephrectomy for renal cell
carcinoma: Protocol optimization and patterns of tumor
recurrence
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lance of renal cell carcinoma recurrence after nephrectomy. Knowledge of sites of recurrence as well
as the utility of arterial phase imaging and multiplanar reconstructions will aid in optimizing detection
of disease recurrence.
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Core tip: The computerized tomography (CT) imaging
appearance of renal cell carcinoma recurrence mimics
the appearance of the primary tumor. Just as a majority of renal cell carcinomas are hypervascular, recurrences tend to be hypervascular and are best seen on
arterial phase. This paper demonstrates this tendency
by giving case examples which review both common
and uncommon sites of recurrence. Knowledge of their
appearances on CT will help the radiologist in lesion
detection and diagnosis, limiting delays in treatment
and avoiding unnecessary biopsies.

Abstract
The purpose of this pictorial essay is to review the
common and uncommon sites of renal cell carcinoma recurrence throughout the body by examining their appearances on computerized tomography
(CT). CT imaging protocols will be discussed. The
sites of recurrence have been categorized into 4
groups: chest and mediastinum, abdomen and pelvis, musculoskeletal, and neurological. For each site
of recurrence, a representative CT image correlate
with discussion is provided. The unique CT appearance of renal cell carcinoma recurrence and how it
can be used in lesion detection will be discussed.
Renal cell carcinoma recurrences are hypervascular
like the primary tumor, which can aid in not only
lesion detection but also in some cases, differentiation from other primary tumors. Through CT case
review of various sites of recurrence, lesions are
shown to be easily seen on arterial phase while
sometimes being nearly inconspicuous on venous
or delayed phases. Coronal and sagittal reconstructions can also improve diagnostic sensitivity. CT is
the most commonly used imaging tool for surveil-
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Radiol 2013; 5(11): 436-445 Available from: URL: http://www.
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INTRODUCTION
According to the National Cancer Institute, over 60000
new cases of kidney cancer are diagnosed annually[1]. Management of such cases will depend on the tumor stage as
well as the patient’s functional status. Treatment options
available include nephrectomy, partial nephrectomy, cryo-
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hypervascular, arterial phase imaging is critical in lesion
detection. One recent study reviewed the utility of the
dual phase abdominal CT in the detection of renal cell
carcinoma metastases. About 75% of the lesions were
visualized in the arterial phase and in 9% of patients lesions were only visible in the arterial phase. These lesions
were located in the liver, pancreas, and kidney[5]. In this
paper, we will demonstrate the increased conspicuity of
recurrent and metastatic lesions on arterial phase as compared to venous and delayed phases. We will also show
how post processing techniques such as coronal and
sagittal multiplanar reconstructions and 3D rendering can
also aid in lesion detection. The importance of arterial
phase imaging and the post processing techniques will be
demonstrated through review of common and uncommon locations of recurrence. All of the images used in
this paper were obtained from our institution.

Table 1 Categorization of Disease Recurrence
Anatomic Category

Location

Chest and Mediastinum

Lung
Lymph Nodes
Thyroid

Abdomen and Pelvis

Liver
Nephrectomy Site
Contralateral Kidney
Adrenal Gland
Pancreas
Spleen
Stomach
Intestine
Ovary
Bone
Muscle
Breast
Brain
Spine

Musculoskeletal

Neurological

CASE REPORT
At our institution, our CT surveillance protocols for
patients with one remaining kidney are similar to the
protocols used for the detection, characterization, and
staging of renal masses, which was published previously
by Sheth et al[6]. The protocol includes a multiphase scan
after the injection of iodinated contrast (320 mg/mL
iso-osmolar contrast with volume according to patient’s
renal function, between 70-120 cc). With increasing contrast injection rates (now 5 cc/s) and faster scanners, the
time delay between onset of contrast administration and
imaging of arterial and venous phase has decreased. Arterial (corticomedullary) phase imaging of the abdomen
and pelvis is obtained at 25-30 s, previously published
at 30-40 s[6]. Venous (nephrographic) phase imaging is
obtained of the kidney at 60 s, previously published at
80 s[6]. Delayed phase imaging of the abdomen and pelvis is obtained at approximately 5 min. Axial images are
reconstructed in 3 mm thick slices every 3 mm. Sagittal
and coronal multiplanar reconstructions are generated at
the scanner. Interactive 2D and 3D rendering with volume rendering and maximum intensity projection (MIP)
techniques is performed at a separate workstation by an
experienced radiologist.

Table 2 Most common locations of recurrence and their incidence after nephrectomy
Location

Incidence of Recurrence after Nephrectomy

Lung
Lymph nodes
Liver
Nephrectomy site
Contralateral kidney
Adrenal gland
Bone
Brain

  38%-71%[3]
12%-63%
(total within chest, abdomen, and pelvis)[3]
  7%-23%[2]
10%[2,8]
1.2%-10%[3,9]
  7%-10%[3]
  18%-37%[3]
2%-15%[3,4]

ablation or radiofrequency ablation, or active surveillance.
While nephrectomy has been the traditional management
of renal cell carcinomas, nephron sparing procedures are
increasingly becoming more common.
After initial treatment, patients will continue to be
monitored with imaging in order to detect recurrent or
metastatic disease. Following nephrectomy, approximately 20%-40% of patients will develop recurrence.
Most will develop recurrence within 2-4 years of nephrectomy[1-3]. One characteristic of renal cell carcinoma
is the development of metastases many years after surgical treatment. According to one recent study, 6.4% of
patients developed metastases 10 years after their initial
surgery[1]. The rate of recurrence and the time to recurrence after nephrectomy is dependent on the stage of
the tumor. The lower the stage of the tumor, the lower
the rate of recurrence and the longer the time between
initial treatment and recurrence[1,4].
The timing of the follow-up as well as the imaging
included in the follow-up can vary by institution and
specialty organization recommendations. In addition,
the computerized tomography (CT) protocols used for
surveillance imaging can vary across institutions. As renal
cell carcinoma metastases typically follow the vascularity
of the primary tumor and most renal cell carcinomas are

WCCR|www.wjgnet.com

DISCUSSION
In this pictorial essay, we will demonstrate numerous
sites of recurrent and metastatic disease. The sites of
disease will be organized into the following anatomic
categories: chest and mediastinum, abdomen and pelvis,
musculoskeletal, and neurological (Table 1). Table 2 lists
the incidence of recurrence after nephrectomy for the
most common locations of recurrence.
Chest and mediastinum
Lung: The lung is the most common site of recurrence
and often the earliest site of recurrence. Chae et al[2] reported in their study of post-operative recurrence after
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A

B

Figure 3 A 67-year-old female status post left partial nephrectomy 2 years
prior to this exam. Asymmetric enlargement of the right thyroid gland secondary to a thyroid nodule which was subsequently biopsied as metastatic renal
cell carcinoma; Note the nodule enhances as brightly as the remainder of the
thyroid.

A

Figure 1 Axial computerized tomography images of the chest in lung and
soft tissue windows in an 86-year-old female patient status post nephrectomy who developed pulmonary metastases 10 years later. Note the bright
enhancement of the lesion (arrow) on soft tissue windows.

B

Figure 2 Numerous mediastinal nodes in a 65-year-old male patient status post nephrectomy 6 years earlier. Note the peripheral enhancement and
central necrosis.

Figure 4 A 67-year-old female with widespread liver metastases after
right nephrectomy. Note the increased conspicuity of the liver lesions on arterial phase (A) compared to venous phase (B) coronal volume renderings. A left
adrenal metastasis is also seen.

nephrectomy that the lung was the first site of recurrence
in 56% of patients. The appearance of the metastases
may be well defined, rounded nodules of varying size or
be irregular in shape. They may be singular or multiple.
On soft tissue windows, these metastases may enhance as
brightly as the pulmonary vasculature (Figure 1). If they
are large enough, they may show central necrosis.

lymph nodes, and often show central necrosis (Figure 2).
Thoracic lymph node involvement can include the hilar
lymph nodes, subcarinal lymph nodes, and paratracheal
lymph nodes. If extensive, the mass effect from the lymph
nodes can cause compromise of both the airways and the
pulmonary vasculature such that it can be life threatening.
Supraclavicular lymph node involvement can also be seen.

Lymph nodes: Lymph node recurrence rates have been
reported in up to 63% of cases[2], and can be found in
both the chest and abdomen/pelvis. The nodes are usually enlarged, enhance greater than expected for reactive
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Thyroid: More than 150 cases of metastatic renal cell
carcinoma to the thyroid (Figure 3) have been reported
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A

B

Figure 6 A 65-year-old female patient who underwent nephrectomy more than 10 years prior. Axial
Ⅵ contrast enhanced computerized tomography (CT)
shows 7 mm recurrence in the surgical bed (arrow).
The lesion is easily seen on arterial phase (A) and but
becomes indistinguishable on the venous phase (B).

B

A

A

Figure 5 Multiphase exams in another 73-year-old
male patient with liver metastases. The liver metastases (arrows) are most obvious on the coronal arterial
phase (A), but are subtle or isoattenuating on venous
and delayed phases (B, C).

C

venous and delayed acquisitions. The lesions may be inconspicuous on non-contrast, venous, or delayed phase
images.

B

Nephrectomy site: The incidence of local recurrence
(Figures 6 and 7) has been reported between 9%-10%[2,8].
The recurrence may also invade the IVC or the adjacent
psoas (Figure 7) musculature. Scrutinization of the surgical bed and renal fossa is important in the detection
of early recurrence. This may be challenging due to the
presence of small bowel or pancreatic tail occupying the
surgical bed. Evaluation for hypervascular lesions on
arterial phase may help to distinguish tumor from postsurgical changes. Even subcentimeter hypervascular lesions (Figure 6) may be seen on arterial phase.

Figure 7 A 60-year-old female status post left nephrectomy with hypervascular recurrence (arrow) on the side of resection, involving the left
psoas muscle, seen on axial (A) and coronal images (B).

Contralateral kidney: In a study by Bani-Hani AH et al[9]
contralateral recurrence (Figure 8) occurred in 1.2% of
2352 patients undergoing surveillance after nephrectomy. The mean time to recurrence was 5.2 years. Positive
surgical margins and multifocality of the tumor within
the kidney were risk factors for developing contralateral
recurrence. Coronal reconstructions may be helpful in
lesion detection, especially for those recurrences in the
upper and lower poles that may be not as obvious on
axial imaging.

in the literature[7]. Like other sites of metastases, lesions
can occur more than 20 years after nephrectomy. The
thyroid’s rich blood supply may predispose it to metastatic lesions[7]. Patients may present with cough, as well
as breathing and swallowing difficulties due to mass
effect from the lesion. It is important to distinguish
metastatic lesions from primary thyroid malignancies as
they are treated differently. Fine needle aspiration of the
nodule can be performed.
Abdomen and pelvis
Liver: The incidence of liver metastasis after nephrectomy has been reported between 7%-23%[3]. Due to their
predominately hypervascular nature, the lesions are best
seen on arterial phase (Figures 4 and 5), washing out on
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Adrenal gland: After nephrectomy, the incidence of
adrenal metastasis (Figure 9) has been reported as high
as 10%[3]. A study by Weight et al[10] regarding the utility
of ipsilateral adrenalectomy at the time of nephrectomy
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A

Figure 8 A 72-year-old female status post left nephrectomy who developed a new mass in the contralateral kidney. Note the subtle lesion in the upper pole
(arrow), on coronal volume rendering (A) and axial arterial phase CT (B). CT: Computerized tomography.

A

B

C

D

Figure 9 Right adrenal mass in a 54-year-old male patient status post left nephrectomy four years prior to the exam. A: Non-contrast; B: Arterial; C: Venous
phase; D: Delayed phase. On non-contrast the lesion measures 33 HU; on arterial phase the lesion measures 180 HU; on venous phase the lesion measures 101
HU; on delayed phase the lesion measures 57 HU (arrow, right adrenal mass). Absolute washout is 65% and the relative washout is 44%. By washout, this lesion is
compatible with adenoma. However, the hypervascularity of the lesion (>100 HU) is atypical for adenoma, suggesting metastasis.

of known metastases were classified as adenomas [11].
However, the hypervascular nature of the lesion (arterial phase enhancement > 100 HU) is not characteristic
of an adenoma. In an investigation comparing the dual
phase CT enhancement patterns of adrenal adenoma
and pheochromocytoma, arterial phase enhancement >
100 HU was only identified with pheochromocytoma[12],
which enhances similar to metastatic hypervascular renal
cell carcinoma. As an arterial phase acquisition is a routine part of the renal cell carcinoma CT protocol, review
of the arterial phase attenuation should prove sufficient
to distinguish a hypervascular renal cell metastasis from

reported an incidence of 3.7% for asynchronous adrenal
metastasis after surgery. A normal adrenal gland on CT
has a 100% negative predictive value for tumor involvement[3]. As with local recurrence, adrenal metastases can
be quite small and may only be seen on arterial phase
(Figure 10). Owing to their vascularity, they can mimic
adrenal adenomas in showing washout. A recent article
by Choi evaluated absolute percentage washout (APW)
and relative percentage washout (RPW) of known adrenal lesions in patients with RCC and found them to be
similar to lipid poor adenomas. Using an APW threshold
of 60% and an RPW threshold of 40%, 89% and 95%
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Figure 10 Subcentimeter hypervascular lesion in the left adrenal gland of a 65-year-old male patient who underwent a left nephrectomy 3 years prior. Note
despite the small size it is easily seen on axial and coronal arterial phase (A, C) and is virtually undetectable on venous phase (B, D).

A

A

B

B

Figure 11 A 55-year-old female status post right nephrectomy. Axial (A)
and sagittal (B) images of left para-aortic lymphadenopathy in patient who
underwent right nephrectomy six years earlier. The patient also had left supraclavicular lymphadenopathy (not shown).

Figure 12 A 66-year-old female status post left radical nephrectomy 12
years earlier. Multiple rounded hypervascular masses within the pancreas
on arterial phase (A) which are nearly isodense to the pancreas on venous
phase (B), coronal volume renderings.

an adrenal adenoma.

Lymph nodes: In the abdomen and pelvis, lymph node
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Figure 15 A 60-year-old female status post left nephrectomy presenting
with a small bowel metastasis. Note a subtle intraluminal enhancing mass
(arrow) serving as lead point for short segment intussussception (arrowhead).
The lesion is best appreciated on coronal MPR images in arterial phase.

Figure 13 A 64-year-old male status post right nephrectomy that developed splenic metastases 7 years later. Note the increased conspicuity of the
lesions on arterial phase (A). On venous phase, the lesions are nearly isodense
to the spleen (B).

Figure 16 A 60-year-old female status post left radical nephrectomy with
liver and bony metastases and with bilateral ovarian metastases. Axial
computerized tomography (CT) image in arterial phase shows a large cystic
and solid mass seen in right ovary and solid hypervascular mass in left ovary.
The solid components of the cystic mass are hypervascular on arterial phase.

an autopsy study of patients with renal cell carcinoma,
less than 2% had metastasis to the pancreas. Nonetheless, renal cell carcinoma is the most common tumor to
metastasize to pancreas[13]. Late recurrences more than 10
years after initial surgery have been reported[14]. Due to
the hypervascular nature of the metastases, these lesions
could be confused with pancreatic neuroendocrine tumors which are also typically vascular. Multiplicity of the
pancreatic lesions, evidence of additional sites of recurrent or metastatic disease elsewhere in the body, and even
biopsy may be useful in distinguishing the two entities. If
there is limited involvement within the pancreas, patients
may go on to surgical resection, such as undergoing a
Whipple procedure for lesions in the pancreatic head.

Figure 14 A 65-year-old male status post left radical nephrectomy in who
developed a gastric metastasis (arrow) 5 years later. The patient subsequently underwent partial gastrectomy.

recurrence is most often in the retroperitoneum (Figure
11), up to 33% of recurrences[3]. Many will be enlarged
and show conspicuous enhancement. It is difficult by
CT to determine metastatic involvement to normal sized
nodes; however, the incidence of microscopic lymph
node invasion has been reported as low as 5%[3]. Mesenteric lymph nodes can also be involved.

Spleen: While other cancers are more commonly known
to metastasize to the spleen such as lung, melanoma, and
breast cancer, renal cell carcinoma rarely spreads to the
spleen (Figure 13). A review of the literature of splenic
metastases from renal cell carcinoma by Moir et al[15] produced 8 such cases. Despite this low number, autopsy

Pancreas: Metastatic lesions to the pancreas (Figure
12) are rare, but renal cell carcinoma’s predisposition for
unusual sites of metastases also includes the pancreas. In
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Figure 17 A 63-year-old male status post right nephrectomy subsequently
developed bone metastasis in the left iliac wing. Axial arterial phase image
shows a lytic lesion with a soft tissue component that shows prominent enhancement peripherally with central necrosis.

A

Figure 20 A 81-year-old male status post left radical nephrectomy with bilateral frontal lobe metastases. Enhancing lesion in the right frontal lobe with
surrounding vasogenic edema. Vasogenic edema is also seen in the left frontal
lobe secondary to another metastatic lesion located more inferiorly.

body. Patients may present with gastrointestinal bleeding,
epigastric pain, or dyspepsia. Pollheimer et al[16] reported
a 0.2% incidence rate of metastases over a 22 year period. The study found that a gastric mass in a patient
with a history of renal cell carcinoma is twice as likely to
be a primary gastric tumor rather than a metastasis[16]. If
this is the patient’s only site of disease, the patient may
be treated with partial gastrectomy.

B

Intestine: Bianchi reported that large intestine metastases
contributed 1.3% to the total number of metastases in renal cell carcinoma patients, and small intestine metastases
(Figure 15) contributed 1.1%[17]. Patients may present with
abdominal pain, gastrointestinal bleeding, or intussuception. Most are treated surgically followed by chemotherapy.

Figure 18 A 66-year-old male status post left nephrectomy, developed
metastases within the paraspinal muscles 3 years later. These small lesions (arrows) are often best visualized on the coronal arterial acquisition (A)
and inconspicuous on venous (B) and delayed phase.

Ovary: Ovarian metastases are thought to occur through
hematogenous spread via the renal vein to the ovarian veins, with a higher predilection for left sided renal
tumors due to the retrograde flow via the gonadal vein.
Autopsy studies have reported ovarian metastases (Figure
16) in 0.5% of patients with renal cell cancer. Only 21
cases have been reported in the literature[7].

studies of patients with renal cell carcinoma have reported an incidence of splenic metastases of 4.6%[15].

Musculoskeletal
Bone: The second most common site of recurrence is
in the skeletal system. Patients are not screened for bone
metastases unless they are symptomatic or have metabolic
abnormalities suggestive of bone metastases, therefore
such metastases may be found incidentally on surveillance
CTs of the chest, abdomen, and pelvis. In the study by
Chae et al[2], the bone was the initial site of recurrence in
29% of patients[2]. The incidence of bone metastases has
been reported as high as 45% in T3 patients[4]. The lesions
are typically lytic and can have an associated soft tissue
component that enhances similar to the primary tumor
(Figure 17).

Stomach: Patients with metastases to the stomach (Figure 14) usually have other sites of metastases within the

Muscle: In a review of the literature, only a total of 35
case reports of muscle involvement (Figure 18) have

Figure 19 A 67-year-old female with widespread metastatic renal cell carcinoma. A hypervascular metastasis (arrow) in the left breast, seen on this 3D
volume rendered image in coronal arterial phase.
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A

status post nephrectomy for renal cell carcinoma. A recent study by Jain et al[5] demonstrated the importance of
arterial phase imaging in lesion detection within the liver,
pancreas, and kidney. This case series confirms the utility
of arterial phase imaging in detecting lesions elsewhere
in the body by taking advantage of the metastases’ hypervascularity. Lesion hypervascularity may also help to
distinguish a metastatic lesion from a second primary as
in the cases of adrenal or breast metastases and thereby
avoid unnecessary diagnostic procedures or therapies.
Coronal and sagittal reconstructions are also helpful in
lesion detection, specifically in evaluating for contralateral recurrences and spinal metastases, respectively.

B

Figure 21 A 56-year-old male with diffuse metastatic disease and an
enhancing dural based nodule. A. Lesion in the thoracic spine (arrow) seen
on sagittal image. B. Corresponding axial CT with lesion (arrow). Subsequent
magnetic resonance imaging showed a dural based metastasis.
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INTRODUCTION
Carcinoid tumors can arise in almost any organ, but
they occur most commonly in the gastrointestinal tract
and bronchopulmonary systems and less frequently in
the hepatobiliary system[1,2]. Carcinoid tumors are welldifferentiated neuroendocrine tumors (NET) with malignant potential that depends on their site of origin[1].
A primary renal carcinoid tumor is an extremely rare
neoplasm with only 91 cases reported in the English literatures to date[2-6]. When a carcinoid tumor of the kidney is suspected, great care must be taken to rule out the
more common occurrence of metastases from an extrarenal primary site. This report describes the radiologic
and immunohistopathologic findings in a patient with a
primary renal carcinoid tumor.

Abstract
We present the case of a 21-year-old man with an incidentally detected cystic renal mass. A well-defined,
solid mass measuring approximately 8 cm x 6 cm with
a cystic component was identified in the left kidney by
abdominal multidetector computed tomography (CT)
and ultrasonography. The mass was well-enhanced
on the corticomedullary CT phase and washout of enhancement occurred on the nephrographic phase. The
mass contained peripheral wall and septal calcifications
in the cystic component. The lesion was resected and
diagnosed as a primary renal carcinoid tumor. Primary
carcinoid tumors of the kidney are extremely rare. This
case is notable because of the rarity of this neoplasm
and its unique radiologic and pathologic findings. A
review of previously reported cases in the literature is
also presented.

CASE REPORT
An incidentally detected cystic renal mass was found in
a 21-year-old man by ultrasonography performed at an
outside hospital. He had no specific symptoms or previous underlying medical disease, a physical examination
showed no abnormalities. The results of other laboratory investigations, including liver tests, urine analysis,
urine cytology and serum tumor marker measurements
(i.e., alpha-fetoprotein, CA 19-9, and carcinoembryonic
antigen) were within normal limits.
On the abdominal multi-detector computed tomography (CT), a bilobed renal mass in the upper portion

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We present a rare confirmed case of primary
carcinoid tumor developed at 21-year-old man with
incidentally detected a mixed solid and cystic mass in
the left kidney. This case is interesting because of the
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Figure 1 Axial images of the dynamic abdominal computer tomography scans show a well-circumscribed, bilobed renal mass in the left kidney that is
composed of a solid part and a cystic part containing peripheral wall and septal calcifications. A, B: Pre-contrast images; C, D: Corticomedullary phase images; E, F: Nephrographic phase images. The lesion has significant enhancement in the right half of the solid portion during the corticomedullary phase and enhancement washout during the nephrographic phase (black arrow). A non-enhancing cystic portion is evident in the left half (white arrow).

A

also no malignant thrombus in the renal vein or inferior
vena cava. The patient had no other abnormal findings,
such as suspected distant metastasis or lymph node metastasis.
The differential diagnoses of this mixed cystic and
solid renal tumor includes cystic renal cell carcinoma
(RCC), cystic Wilm’s tumor, mixed epithelial stromal
tumor (MEST), adult-type cystic nephroma, and cystic
partially differentiated nephroblastoma. Although the
radiologic findings, such as early hypervascular enhancement and late enhancement washout, are most commonly-observed with RCC, we focused on the cystic renal
mass containing the hypervascular solid enhancing portion that developed in young adult patient. Cystic RCC
or RCC with cystic degeneration is manifested as a solid
and cystic mass and can arise during complicated renal
cystic disease.
The lesion was resected and diagnosed as a primary
renal carcinoid tumor (well-differentiated NET). The tumor met both the histological and immunochemical criteria for the carcinoid designation. The gross features of
the resected tumor included a grayish-white soft mass attached to a cystic lesion with bulging contours and wellencapsulated margins. It had small focal hemorrhages
and a large cystic component comprised half of the
mass and focal calcifications and ossification (Figure 3).
There was no evidence of invasion into the renal sinus,
pelvis, or calyx. A microscopic examination revealed that
the neoplasm was composed of small-to intermediatesized tumor cells with uniformly round nuclei, nest for-

B

Figure 2 Coronal images of dynamic computer tomography scans show
a well-circumscribed, bilobed renal mass in the left renal upper pole with
a relatively preserved reniform shape and no definite perirenal fat infiltration or renal sinus invasion or herniation. The early enhancing solid right
half (thick arrow, A) and the non-enhancing cystic left half (thin arrow, A) are
apparent. The delayed washout pattern of the enhancing solid portion is evident
in the nephrographic phase (thick arrow, B).

of the left kidney was identified. The mass was measured approximately 8 cm × 6 cm in size, was welldefined, and consisted of a partially cystic mass within a
mainly solid renal mass. The solid portion was apparent
on the corticomedullary phase and enhancement washout occurred during the nephrographic phase of the abdominal CT (Figure 1). The cystic component contained
peripheral and septal wall calcifications. The left kidney
had a preserved reniform shape, and there was no definite hydronephrosis or caliectasis (Figure 2). There was
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MIB-1), angioinvasion, and mitoses are important factors in this classification. Thus, tumors are divided into
well-differentiated NETs (< 2 cm in size, < 2% Ki-67
index), well-differentiated neuroendocrine carcinomas
(> 2 cm in size, > 2% Ki-67 index, or angioinvasive),
and poorly differentiated neuroendocrine carcinomas (>
20% Ki-67 index). The patient in our case had minimal
mitotic activity (1/10 high-power field) without vascular, lymphatic, and perineural invasion or necrosis. An
atypical carcinoid (well-differentiated neuroendocrine
carcinoma) of the kidney is rare, with only one reported
case in a large study by Hansel et al[5]. The natural history,
prognosis, and clinical behavior of primary renal carcinoids are not well-understood because of its rarity. The
outcomes from case reports suggest that renal carcinoid
tumors are usually less aggressive and have a more indolent clinical course than the other renal tumors included
in the differential diagnosis, such as RCC and primitive
neuroectodermal tumors[10,11].
Renal carcinoid tumors, similar to carcinoid tumors
in other locations, are derived from neuroendocrine cells.
However, unlike carcinoid tumors arising in the gastrointestinal tract and bronchopulmonary systems, a definitive cell of origin within the renal parenchyma has not
been identified[12,13]. Several theories have been proposed
about the origin of primary renal carcinoid tumors,
including that they are derived from neural crest cells
entrapped within the metanephros during embryogenesis[14], that they result from hyperplasia or teratomatous
epithelium[14,15], and that they occur after the neuroendocrine differentiation of a primitive totipotential cell[15,16].
A review by Romero et al[2] demonstrated an association between renal carcinoid tumors and horseshoe
kidneys, renal teratomas, and polycystic kidney disease in
17.8%, 14%, and 2% of reported cases, respectively[17].
Although the exact cell of origin of these tumors is
unknown, these study results strongly indicate that their
development is related to predisposing embryological
factors. The increased incidence of carcinoid tumors in
horseshoe kidneys is likely caused by teratogenic events
involving the abnormal migration of posterior nephrogenic cells, which coalesce to form the isthmus of a
horseshoe kidney. The fact that all horseshoe kidneyderived carcinoids are primarily located in the vicinity of
the isthmus strongly supports this theory.
Primary renal carcinoid tumors are slow growing and
nonfunctional in most cases, and they are incidentally
detected, show no gender predilection, and occur in patients between the ages of 23 and 78 years, with a mean
age of occurrence that is lower than for RCC[3]. Despite
the lack of gender predilection, carcinoid tumors in
horseshoe kidneys are most frequently reported in men,
likely reflecting the higher prevalence of horseshoe kidneys in male patients[18].
The most common radiologic feature of carcinoid tumors is calcification, which has been reported in 26.5%
of the literature[2], and also shown in present reported
case. The tumors have mainly heterogeneous echo-

25

Figure 3 Gross specimen is a whitish, soft yellowish mainly solid mass
with well-encapsulated margins and bulging contour. It consists of hemorrhagic foci and a large cystic component that comprises of half of the mass.
There was no gross evidence of perirenal fat infiltration.

mation, and abundant cytoplasm (Figure 4) and minimal
mitotic activity (1/10 high-power field). Immunohistochemical studies were performed, and the tumor cells
tested strongly positive for the neuroendocrine markersCD99, chromogranin, and vimentin (Figure 4) and negative for cytokeratin, suggesting a diagnosis of RCC.
The microscopic and immunohistochemical findings
were compatible with a primary renal carcinoid tumor.
Based on these findings, we investigated more thoroughly over a two-year follow-up period to rule out the possibility that the renal tumor was a metastatic or secondary carcinoid tumor. After being meticulously examined
with Ⅰ-123 meta-iodobenzylguanidine (MIBG) scanning
(Figure 5), single-photon emission computed tomography (SPECT CT), colonoscopy, gastro fiberscope, and
chest and abdominal multi-detector CT scans, the patient
is doing well, and there is no evidence of other primary
foci or distant metastases. Therefore, we concluded that
the proper diagnosis in this case was a primary renal carcinoid tumor.

DISCUSSION
Carcinoid tumors are characteristically low-grade malignant tumors with neuroendocrine differentiation. They
are located mainly in the gastrointestinal (74%) and respiratory (25%) tracts[7]. In < 1% of cases, the carcinoid
tumors are reported in the genitourinary system.
Renal carcinoid tumors have the characteristic features of carcinoid tumors located elsewhere; the World
Health Organization (WHO) has proposed a classification system for renal carcinoid tumors that is similar
to that of the carcinoid tumors of other organs[8]. The
majority of the renal carcinoid tumors reported in the
literature are typical carcinoid with low mitotic activity
and the absence of necrosis. A mitotic activity index of
more than two and the presence of necrosis are features
of an atypical carcinoid tumor[8].
A classification system established in 2000 and updated in 2010, differentiates between NETs and neuroendocrine carcinomas[9]. The proliferation index (Ki-67,
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A

B

C

D

Figure 4 Carcinoid tumors of the kidney are composed of nests and cords of neuroendocrine cells that are noticeable under microscopy. Small- to intermediate-sized tumor cells have uniformly round nuclei with net formation, abundant cytoplasm, and prominent rosette-like structures (A, HE stain, ×200). The neoplasm
had low mitotic activity (1/10 HPF). Immunohistochemical studies were performed, and the tumor cells tested strongly positive for the neuroendocrine markers (×200),
CD99 (B), chromogranin (C), and vimentin (D). The cells were negative for cytokeratin, the marker for renal cell carcinoma (not shown). Microscopic and immunohistochemical findings were consistent with a well-differentiated neuroendocrine tumor, so called carcinoid tumor.

24 Hr anterior

24 Hr posterior 48 Hr anterior

delayed washout of the solid component and peripheral
and septal calcification of the cystic component. These
features resemble the hypervascular features of the carcinoid tumors found at other anatomical sites[1]. Although
such radiologic findings are most commonly observed
with RCC, renal carcinoid tumors should be included in
the differential diagnosis, particularly when hormoneproducing syndromes are present. When diagnosing renal carcinoid, a radiologist must consider the possibility
of metastasis from a primary extrarenal carcinoid tumor,
because metastatic renal carcinoid is possible, although
less common[22].
Identifying cystic renal tumors is not uncommon during routine practice in a radiology department. However,
cystic renal neoplasms are included in a wide spectrum
of disease entities. According to the 2004 WHO classification of renal neoplasms, cystic RCC (i.e., cystic clear
cell carcinoma and, multilocular cystic RCC), and primary
renal synovial sarcomas comprise malignant renal cystic
tumors, adult type cystic nephroma, MEST, and lymphangioma are types of benign cystic tumors that occur in
adults[8].
Cystic Wilm’s tumor and, cystic partially differentiated
nephroblastoma should be included in the differential diagnoses for young children. The prominent enhancement
of the solid tumor components indicates an increased
likelihood of cystic RCC or MEST. The faint enhancement of the solid component indicates that adult type

48 Hr posterior

Figure 5 Normal physiologic uptake of Ⅰ-123 meta-iodobenzylguanidine
observed in the salivary glands, nasal mucosa, myocardium, liver, bowel,
and both thyroid lobes. Low-level uptake was also observed in the lungs
on 24-h image. Meta-iodobenzylguanidine (MIBG) was excreted into the urine,
and physiologic activity was observed in the bladder. No definite abnormal accumulation of MIBG was apparent in the whole body through the 48-h image.

genicity on ultrasound scans, and tumor appearance on
CT scans varies from a hemorrhagic cystic mass[19] to a
hypervascular solid mass[10] (Table 1). However, carcinoid
generally appears as a minimally enhancing[20] or non-enhancing low-attenuation mass with a necrotic center[21].
Previously reported carcinoid cases have been mainly
described histopathologic findings. The case under discussion showed early enhancement of the tumor with
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Table 1 Review of published cases of primary renal carcinoid tumor
Source

Age (yr)

Romero et al[2] (56 cases review)

Jain et al[3] (39 cases review, 1 case report)

Sex

12-68
(49)

23-78 N/A

Symptoms

Size (cm)

CT finding

Metastases

Abd./flank pain
Endocrine syndrome
(73.6%)

>4

Low density (54.5%)
High density (45.5%)
Minimal or no
enhancement
Calcification (26.5%)
Necrosis (12.2%)
N/A

50%

63
40
49

M
M
F

Abd mass
Acute loin pain
Abd./flank pain
Wt. loss
Abd. Mass
hematuria
Back/flank pain (6)
Mass (2)
Hematuria (2)
Anemia (1)
None
Abd. Discomfort
Hematuria

Krishnan et al[16]
Bégin et al[18]
Kurl et al[19]

52
62
34
59
48
43
62

F
M
F
F
M
M
F

Carcinoid syndrome
Hematuria
None
Pyuria, urgency
Fever
None
flank pain

Moulopoulos et al[21]
Tal et al[22]
Present case

45
33
21

N/A
M
M

Abd. pain
Hematuria
None

Murali et al[4] (51 cases review, 2006)

13-68
(47)

Hansel et al[5] (21 cases)

27-78
(52)

Raslan et al[10] (5 cases)

Zak et al[14] (2 cases)

No

1.5-22

2.6-17
(6.4)

6
5
6
8
4
14
N/A
6
3.5
9
8
5
8×6

Well circumscribed
enhancing or
nonenhancing solid
mass
N/A

Hypervascular mass
Mass
Mass

N/A
LN (12)
Liver (10)
  Bone (1)
L/N (11)
Liver (5)
Bone (1)
Lung (1)
Liver
None
Liver, LN

Mass
Solid and cystic mass
N/A
N/A
Hyperdense nonenhancing mass
Homogeneous solid
Nonenhancing solid and cystic mass
with calcification, hemorrhage

Liver
None
None
Bone
None
None
Liver

Solid mass with calcification
Minimal enhance, calcification
Solid and cystic mass with well
enhancement

LN, Liver
None
None

LN: Lymph node; CT: computed tomogragy; F: Female; M: Male; N/A: Not applicable.

cystic nephroma, complex renal cysts or multicystic dysplastic kidney is more likely[23]. Cystic changes occur in up
to 15% of RCCs. The spectrum of cystic RCCs includes
multilocular cystic RCC, RCC arising from a preexisting benign cyst, and cystic degeneration of a previously
solid RCC (clear cell RCC). Cystic RCCs tend to have
thick, irregularly enhancing septa and enhancing solid
components. Primary renal synovial sarcoma (PRSS) is
an extremely rare malignant tumor that has a poor prognosis and, most commonly affects adolescents and young
adults. The mean age onset is 35 years, and the malefemale ratio is 1:1[24].
PRSS appears as a large well-circumscribed heterogeneously enhancing soft-tissue mass that may extend into
the renal pelvis, the perinephric region, the renal vein or
the inferior vena cava[25]. PRSS commonly presents as a
solid renal mass in which large intratumoral cysts may be
identified[26].
Adult type cystic nephroma is a rare, benign neoplasm that typically occurs in patients over 30 years of
age and predominantly affects women (male-female ratio
of, 1:8)[8]. Cystic nephroma appears as a multilocular cystic mass with multiple septations and no solid components. Herniation of the tumor into the renal sinus is a
characteristic CT finding[27]. MEST is an uncommon, benign neoplasm. Although the 2004 WHO classification

WCCR|www.wjgnet.com

system for renal neoplasms described cystic nephroma
and MEST as separate entities, recent studies suggest
that they may correspond to different ends of the morphologic spectrum of the same disease entity[28]. MEST
is typically manifested in perimenopausal women with a
mean age at presentation of 46 years[8]. The tumors are
grossly composed of multiple cysts and solid areas. The
solid areas may be extensive, and the septa of the cysts
are thicker than is typical for cystic nephroma, cystic
partially differentiated nephroblastoma, and multilocular
cystic RCC[26]. Similar to the tumor in the present case,
primary renal carcinoid tumors typically have a cystic
and solid renal tumor components.
The current recommended management for primary
renal carcinoid tumors includes radical nephrectomy
with surveillance and surgical removal of any subsequent metastases[8]. Most primary renal carcinoid tumors
and metastases have a high affinity for somatostatin
receptors; therefore, somatostatin receptor scintigraphy
or an Ⅰ-123 MIBG scan can contribute to the accurate
staging and surveillance of metastatic disease after resection[29]. The most common metastatic sites are the lymph
nodes and the liver[17]. Primary renal carcinoid tumors
are interesting, because if they are correctly diagnosed
and treated, good long-term results can be achieved.
In conclusion, we presented a rare primary renal car-
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cinoid tumor with unique radiologic findings, particularly
focusing on dynamic multi-detector CT imaging and
histopathologic characterizations using immunochemistry. The prognosis and clinical behavior of these tumors
have been unclear because of their rarity and short-term
follow-up periods of the cases that have been published
in the literature. The surgery is the treatment of choice,
and even partial nephrectomy is recommended for small
tumors.

14
15
16

17
18

REFERENCES
1
2
3

4
5
6
7
8

9
10

11

12

13

Kulke MH, Mayer RJ. Carcinoid tumors. N Engl J Med 1999; 340:
858-868 [PMID: 10080850 DOI: 10.1056/NEJM199903183401107]
Romero FR, Rais-Bahrami S, Permpongkosol S, Fine SW,
Kohanim S, Jarrett TW. Primary carcinoid tumors of the
kidney. J Urol 2006; 176: 2359-2366 [PMID: 17085102]
Jain D, Sharma MC, Singh K, Gupta NP. Primary carcinoid tumor of the kidney: case report and brief review of
literature. Indian J Pathol Microbiol 2010; 53: 772-774 [PMID:
21045413 DOI: 10.4103/0377-4929.72087]
Murali R, Kneale K, Lalak N, Delprado W. Carcinoid tumors of the urinary tract and prostate. Arch Pathol Lab Med
2006; 130: 1693-1706 [PMID: 17076534]
Hansel DE, Epstein JI, Berbescu E, Fine SW, Young RH, Cheville JC. Renal carcinoid tumor: a clinicopathologic study of 21
cases. Am J Surg Pathol 2007; 31: 1539-1544 [PMID: 17895755]
Lane BR, Jour G, Zhou M. Renal neuroendocrine tumors.
Indian J Urol 2009; 25: 155-160 [PMID: 19672338 DOI:
10.4103/0970-1591.52905]
Modlin IM, Sandor A. An analysis of 8305 cases of carcinoid tumors. Cancer 1997; 79: 813-829 [PMID: 9024720]
Eble JN, Sauter G, Epstein JL. World Health Organization
Classification of tumours. Pathology and genetics of tumours of the urinary system and male genital organs. Lyon:
IARC Press, 2004: 81-82
Lüttges J. [What’s new? The 2010 WHO classification for tumours of the pancreas]. Pathologe 2011; 32 Suppl 2: 332-336
[PMID: 21915659 DOI: 10.1007/s00292-011-1515-2]
Raslan WF, Ro JY, Ordonez NG, Amin MB, Troncoso P,
Sella A, Ayala AG. Primary carcinoid of the kidney. Immunohistochemical and ultrastructural studies of five patients.
Cancer 1993; 72: 2660-2666 [PMID: 8402487]
Jimenez RE, Folpe AL, Lapham RL, Ro JY, O’Shea PA,
Weiss SW, Amin MB. Primary Ewing’s sarcoma/primitive
neuroectodermal tumor of the kidney: a clinicopathologic
and immunohistochemical analysis of 11 cases. Am J Surg
Pathol 2002; 26: 320-327 [PMID: 11859203]
Guy L, Bégin LR, Oligny LL, Brock GB, Chevalier S, Aprikian AG. Searching for an intrinsic neuroendocrine cell in the
kidney. An immunohistochemical study of the fetal, infantile and adult kidney. Pathol Res Pract 1999; 195: 25-30 [PMID:
10048091]
Armah HB, Parwani AV, Perepletchikov AM. Synchronous
primary carcinoid tumor and primary adenocarcinoma arising within mature cystic teratoma of horseshoe kidney: a
unique case report and review of the literature. Diagn Pathol
2009; 4: 17 [PMID: 19523243 DOI: 10.1186/1746-1596-4-17]

19

20
21

22
23

24

25

26
27
28

29

Zak FG, Jindrak K, Capozzi F. Carcinoidal tumor of the kidney. Ultrastruct Pathol 1983; 4: 51-59 [PMID: 6857764]
Unger PD, Russell A, Thung SN, Gordon RE. Primary renal carcinoid. Arch Pathol Lab Med 1990; 114: 68-71 [PMID:
2403781]
Krishnan B, Truong LD, Saleh G, Sirbasku DM, Slawin
KM. Horseshoe kidney is associated with an increased relative risk of primary renal carcinoid tumor. J Urol 1997; 157:
2059-2066 [PMID: 9146580]
Canacci AM, MacLennan GT. Carcinoid tumor of the kidney. J Urol 2008; 180: 2193 [PMID: 18804792 DOI: 10.1016/
j.juro.2008.08.011]
Bégin LR, Guy L, Jacobson SA, Aprikian AG. Renal carcinoid and horseshoe kidney: a frequent association of two
rare entities--a case report and review of the literature. J
Surg Oncol 1998; 68: 113-119 [PMID: 9624041]
Kurl S, Rytkönen H, Farin P, Ala-Opas M, Soimakallio S.
A primary carcinoid tumor of the kidney: a case report and
review of the literature. Abdom Imaging 1996; 21: 464-467
[PMID: 8832873]
Sahin A, Demirbaş M, Ozen H, Sungur A, Küçükali T, Aygün N, Remzi D. Primary carcinoid of the kidney. Scand J
Urol Nephrol 1996; 30: 325-327 [PMID: 8908658]
Moulopoulos A, DuBrow R, David C, Dimopoulos MA. Primary renal carcinoid: computed tomography, ultrasound,
and angiographic findings. J Comput Assist Tomogr 1991; 15:
323-325 [PMID: 2002118]
Tal R, Lask DM, Livne PM. Metastatic renal carcinoid: case
report and review of the literature. Urology 2003; 61: 838
[PMID: 12670585]
Chu LC, Hruban RH, Horton KM, Fishman EK. Mixed epithelial and stromal tumor of the kidney: radiologic-pathologic correlation. Radiographics 2010; 30: 1541-1551 [PMID:
21071374 DOI: 10.1148/rg.306105503]
Iacovelli R, Altavilla A, Ciardi A, Urbano F, Manai C,
Gentile V, Cortesi E. Clinical and pathological features of
primary renal synovial sarcoma: analysis of 64 cases from
11 years of medical literature. BJU Int 2012; 110: 1449-1454
[PMID: 22452647 DOI: 10.1111/j.1464-410X.2012.11105.x]
Katabathina VS, Vikram R, Nagar AM, Tamboli P, Menias
CO, Prasad SR. Mesenchymal neoplasms of the kidney in
adults: imaging spectrum with radiologic-pathologic correlation. Radiographics 2010; 30: 1525-1540 [PMID: 21071373
DOI: 10.1148/rg.306105517]
Moch H. Cystic renal tumors: new entities and novel concepts. Adv Anat Pathol 2010; 17: 209-214 [PMID: 20418675
DOI: 10.1097/PAP.0b013e3181d98c9d]
Parienty RA, Pradel J, Imbert MC, Picard JD, Savart P.
Computed tomography of multilocular cystic nephroma.
Radiology 1981; 140: 135-139 [PMID: 7244215]
Zhou M, Kort E, Hoekstra P, Westphal M, Magi-Galluzzi C,
Sercia L, Lane B, Rini B, Bukowski R, Teh BT. Adult cystic
nephroma and mixed epithelial and stromal tumor of the
kidney are the same disease entity: molecular and histologic
evidence. Am J Surg Pathol 2009; 33: 72-80 [PMID: 18971776
DOI: 10.1097/PAS.0b013e3181852105]
McCaffrey JA, Reuter V, Herr HW, Macapinlac HA, Russo
P, Motzer RJ. Carcinoid tumor of the kidney. The use of somatostatin receptor scintigraphy in diagnosis and management. Urol Oncol 2000; 5: 108-111 [PMID: 10765017]
P- Reviewers Hammes M, Kim CK
S- Editor Zhai HH L- Editor A E- Editor Liu XM

WCCR|www.wjgnet.com

1460

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

KIDNEY DISEASES

Acute renal artery occlusion following infliximab infusion
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Core tip: To the best of our knowledge, it is the first
case reported of renal artery thrombosis after infliximab
infusion. Evidence for drug induced toxicities are usually
lacking and the diagnosis in our patient was based on
both intrinsic and extrinsic criteria in favour of a direct
consequence of infliximab administration. In the literature, only few reports have been published on arterial or
venous thrombosis with these drugs. The arterial thrombosis are unusual and are mostly myocardial infarction
or cerebrovascular accident. Renal arterial thrombosis
in patient receiving infliximab is possible and clinician
should be aware of this challenging unusual condition.
Original sources: Lemaitre C, Iwanicki-Caron I, De Vecchi C,
Bertiaux-Vandaële N, Savoye G. Acute renal artery occlusion
following infliximab infusion. World J Nephrol 2013; 2(3):
90-93 Available from: URL: http://www.wjgnet.com/2220-6124/
full/v2/i3/90.htm DOI: http://dx.doi.org/10.5527/wjn.v2.i3.90

Abstract
We report the case of a 44-year-old male patient who
presented with acute renal artery occlusion, 3 d after
first injection of infliximab for steroid refractory attack
of ulcerative colitis. Extensive work-up provided no evidence of predisposing factors for arterial thrombosis.
Infliximab was thus suspected in the genesis of thrombosis, based on both intrinsic and extrinsic criteria. At
month 3 after thrombosis with ongoing anticoagulation,
angio-tomodensitometry showed complete revascularization of the left renal artery with renal atrophy. Renal
function remained normal and the patient was still in
steroid free remission on mercaptopurin monotherapy
at maximal follow-up. Few thromboembolic events have
been described with anti- tumor necrosis factor (TNF)
agents, but it is the first case reported of renal artery
thrombosis after infliximab infusion. In addition, we review thrombosis associated with anti-TNF agents.

INTRODUCTION
We report the case of a 44-year-old male patient who
presented with acute renal artery occlusion, 3 d after first
injection of infliximab for steroid refractory attack of
ulcerative colitis.

CASE REPORT
A 44-year-old European male was diagnosed with ulcerative colitis (UC) in 2004. He presented with corticosteroid dependent pancolitis, with ongoing prednisolone
treatment at 40 mg/d from the first flare. Azathioprine
was introduced, at a daily dosage of 2.25 mg/kg but
rapidly withdrawn due to intolerance. The patient was
then administered mercaptopurin at a daily dosage of 50
mg, allowing steroid withdrawal. From 2005 to 2009, the
patient remained asymptomatic with mercaptopurin at

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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At day 5 after admission, infliximab rescue treatment
was decided and the patient received a 2-h infusion of
infliximab at 5 mg/kg. The symptoms rapidly responded
to treatment, with complete disappearance of abdominal
pain, bleeding and diarrhea. The patient was then discharged 4 d later, mercaptopurin was reintroduced and
a second infusion of infliximab was scheduled at week 2
after the first infusion. However, the day after discharge,
he was readmitted to emergency room for acute pain in
the left iliac fossa, radiating to the genital organs. He had
neither fever, nor signs of UC flare. Microscopy urine
analysis found microscopic hematuria without leukocytes
or bacterial colony. Renal ultrasound found no urinary
obstruction. Contrast-enhanced abdominal computer
tomography (CT) showed multiple areas of acute renal
infarction on the left side, secondary to thrombosis of
the renal branch arteries (Figures 1 and 2). Intravenous
anticoagulation was introduced first, using non-fractioned
heparin then relayed, at day 3 by vitamin K antagonists
aiming at an international normalized ratio between 2
and 3. No attempt at revascularization was made as recommended by the vascular surgeon. Extensive etiologic
work-up in search of any predisposing condition was
performed and remained negative. It included search for
antithrombin Ⅲ, protein S or C deficiency, test for JAK
2, factor Ⅱ and factor Ⅴ mutations and paroxysmal
nocturnal hemoglobinuria as well as homocystein, anticardiolipin (ACL), anti-phospholipid, and anti-nuclear
antibody dosage. Transthoracic echography and rhythmic
holter recordings ruled out embolic disease. At month
3 after thrombosis with ongoing anticoagulation, angiotomodensitometry showed complete revascularization
of the left renal artery with renal atrophy. Renal function
remained normal and the patient was still in steroid free
remission on mercaptopurin monotherapy at maximal
follow-up. We concluded that renal artery thrombosis
was related to infliximab infusion in this UC patient. We
then made a formal declaration to the local French pharmacovigilance and drug safety authorities.

Urgences chu rouen

Figure 1 Contrast-enhanced helical computer tomography shows multiple
demarcated areas of decreased enhancement representing focal renal
infarctions.
Urgences chu rouen

Figure 2 Axial section at the level of renal hila demonstrates a filling defect within the left renal artery due to a thrombus.

50 mg/d and mesalazine at 2 g/d. Colonoscopy was then
performed, revealing normal aspect, with no sign of disease activity and complete mucosal healing at that time.
In February 2009, mercaptopurin was discontinued, and
mesalazine was continued alone as maintenance therapy.
The patient remained in remission until July 2011, when
he was admitted to the glycemic index (GI)-intensive
care care unit due to a severe attack of UC. He presented
abdominal pain, bloody diarrhea with more than 10 daily
bowel movements, weight loss of 4 kg and asthenia.
Prior to admission he had been prescribed a short course
of non-steroidal anti-inflammatory drugs for a dental abscess. Examination by rectosigmoidoscopy showed many
superficial ulcerations and erythema without any healthy
mucosa, corresponding to an endoscopic Mayo sub score
of 3. Histology revealed inflammation suggesting a UC
flare but no evidence of viral inclusion was found. He
had a C-reactive protein level of 42 mg/L and hypoalbuminemia at 29 g/L. Stool cultures and Clostridium difficile
toxin search were negative. Cytomegalovirus infection
was ruled out based on negative blood polymerase chain
reaction and absence of detectable virus on rectal biopsies. Treatment associating Ⅳ corticosteroid (1 mg/kg
per day), corticosteroid enemas, bowel rest and antibiotics (ceftriaxone and metronidazole) was unsuccessful.

WCCR|www.wjgnet.com

DISCUSSION
To the best of our knowledge, this is the first reported
case of renal artery thrombosis after infliximab infusion.
Evidence for drug-induced toxicity is usually scarce but in
our patient diagnosis was suspected based on both intrinsic and extrinsic criteria in favor of a direct consequence
of infliximab administration.
Infliximab is a chimeric monoclonal antibody against
tumor necrosis factor-α (TNF-α). In the literature, only
a few reports have been published on arterial or venous
thrombosis with these drugs. Arterial thrombosis is unusual and presents mostly as myocardial infarction (MI)
or cerebrovascular accident (CVA). In 2011, Korswagen
reported 8 thromboembolic events (TEE) in a retrospective cohort of 272 patients treated by adalimumab,
including 4 cases of deep vein thrombosis (2 pulmonary
embolisms, 1 phlebitis, and 1 optical vein thrombosis) and
4 cases of arterial thrombosis (1 CVA, 1 MI, 1 CVA and
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MI, and a transient ischemic attack)[1]. Anti-adalimumab
antibodies were detected in four of these eight patients.
The incidence rate of TEE was respectively 26/1000 and
8.4/1000 persons per year for patients with and without
anti-adalimumab antibodies, with an adjusted hazard ratio
of 7.6 and a median period of occurrence of 78 and 156
wk respectively for patients with and without antiadalimumab antibodies[1]. Mehta et al[2] described a right common
femoral artery thrombosis 3 d after a second dose of
infliximab in a patient with Crohn’s disease. Thrombophilia screening and immunologic biology were negative
in this report. The patient presented spontaneous arterial
revascularization and underwent right hemicolectomy to
treat severe disease flare. Petitpain et al[3] reported 85 TEE,
which were declared in drug safety records between 2000
and 2006, in patients treated by TNF-α inhibitors for
inflammatory bowel disease (IBD) or rheumatoid arthritis. Forty-two arterial TEE were observed in this series
including 20 MI, 7 CVA, 6 lower limb arterial thromboses, 1 CVA with MI, 1 retinal thrombosis, and 7 other
thromboses. Mean duration of TNF-α inhibitor therapy
was 10.6 months and 79 out of 85 patients received concomitant systemic corticosteroids or methotrexate or
COX (cyclo oxyge nase)-2 selective inhibitors. Sixteen of
the 42 patients with arterial TEE had two or more additional risk factors for cardiovascular events, including
tobacco addiction, arterial hypertension, or dyslipidemia.
Anti-TNF agent was reintroduced in 18 patients without
complication, after complete or partial patency. Regarding
acute vascular events involving renal vascularization, only
Tabibian et al[4] described combined inferior vena cava and
bilateral renal vein thrombosis in a woman with UC, 4 wk
after the third injection of infliximab.
IBD and TEE have been associated since 1936[5]. The
relative risk of TEE is increased by around 3 in IBD[6]
and exceeds 15 during flares[7]. Although the physiopathology remains unclear, previous studies have sought to
explain this association. Immobilization of in-patients,
surgery, indwelling catheters, and hyperhomocysteinemia associated with folate or vitamin B12 deficiencies
or bleeding disorders may be part of the explanation in
some patients. However, systemic inflammation is probably the main culprit through activation of the coagulation cascade with increased thrombin and platelet activation[8]. The formation of immune complex might also
have contributed to the occurrence of TEE. Immune
complex can activate platelets via the Fcγ-receptor and
complement system, through induction of aggregation
and procoagulant particle release. This factor induces
more venous TEE[9].
Uncontrolled production of ACL, anti-phospholipid,
and anti-nuclear auto antibodies, could be responsible for
TEE. ACL antibodies are the most significant in terms of
thrombogenicity and may contribute to a clinical “lupuslike’’ syndrome secondary to TNF-α-inhibitors[10]. The use
of infliximab and adalimumab has been associated with an
increasing number of autoimmune diseases[11]. This autoimmunity is thought to be due to a decrease in apoptosis
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of inflammation bodies, a predominant Th2 response, and
lack of control of some B cell populations[12]. A statistically
significant increase in frequency is seen for Immunoglobulin M and Immunoglobulin G aCL after 3 mo of treatment with infliximab[13]. However, there is no established
link between the presence of antibodies and the degree of
activation of systemic inflammation responsible for risk of
embolism[1]. TNF-α inhibitors may also impact the vascular system through other mechanisms. These latter could
drive production of manganese superoxide dismutase,
promote arterial vasodilatation by inducing nitric oxide
production, induce endothelial dysfunction, alter lipid profile and homocysteine rate, and be partially responsible for
insulin resistance and subclinical atherosclerosis. All these
effects might explain an increase in TEE[14].
Moreover, the role of glucocorticoids can not be
excluded. Most of our patients who experienced thrombosis events were on concomitant corticosteroids at the
time of thrombosis. Corticosteroids can induce changes
in the coagulation and fibrinolytic pathways (elevated fibrinogen, and suppressed tPA activity)[15]. They limit the
availability of arachidonic acid for prostocyclin synthesis,
which may allow platelet thromboxanes to dominate on
the endothelial surface, favoring vasoconstriction and
thrombus formation. Theoretically, the ability of corticosteroids to reduce inflammation may offset these prothrombotic risks. The odds ratio reported for thrombosis
event is 1.87 (95%CI: 1.37-2.53)[16].
TNF- α , a proinflammatory and potential procoagulant cytokine, is elevated in IBD. TNF-α increases
leukocyte adhesion, endothelial transmigration, vascular
leakage, and alteration in the coagulation system. It induces prothrombotic status. CD40/CD40 ligand links
the inflammation and coagulation pathways. This couple
is responsible for leukocyte recruitment and tissue damage in the endothelial cells. In IBD, overexpression of
this couple has been evidenced in mucosal microvascularization[17]. TNF-α inhibitors decrease the CD40/CD40L
pathway. TNF-α inhibitors have been shown to drive
production of manganese superoxide dismutase, which is
a free radical scavenger. They promote arterial vasodilatation by inducing mainly coronary nitric oxide production.
They are also responsible for endothelial dysfunction, alteration of lipid profile, concentration of homocysteine,
insulin resistance, and subclinical atherosclerosis, which
could all explain the increase in TEE[18].
Our case observation also highlights the difficulties
involved in managing renal arterial thrombosis. In usual
circumstances, thrombosis is trauma-related, requiring
simple anticoagulation treatment. Revascularization does
not impact unfavorable outcomes, such as hypertension
or renal failure. Therefore, it should probably be reserved
for patients with solitary kidney or bilateral thrombosis[19].
When an embolic event occurs, endovascular thrombolysis should probably be indicated. The success of this procedure in preserving renal function is partially dependent
on the duration of renal artery occlusion, varying from 3
to 72 h according to the literature[19]. In other conditions,
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especially if thrombosis occlusion occurs in previously
damaged arteries the frequent presence of collateralization renders revascularization void[20].
In conclusion, renal arterial thrombosis is a possible
risk of infliximab treatment. Clinicians should be aware
of this unusual and challenging condition.
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Residual renal function in peritoneal dialysis with failed
allograft and minimum immunosuppression
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after IS withdrawal he developed a febrile illness,
which necessitate removal of the TDC and conversion
to PD. He was maintained on small dose of tacrolimus
(1 mg/d) and prednisone (5 mg/d). Currently (1 year
later) he is doing exceedingly well on cycler-assisted PD.
Residual urine output ranges between 600-1200 mL/d.
Total weekly Kt/V achieved 1.82. RRF remained well
preserved in this patient with failed renal allograft with
minimal immunosuppressive therapy. This strategy will
need further study in well-defined cohorts of PD patients with failed allografts and residual RRF to determine efficacy and safety.
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reserve
Core tip: Making decision regarding the optimal management of immunosuppression is one the most challenging decisions following allograft failure. The use
of low dose immunosuppressive medications is the
most reasonable approach. Many patients with failed
allograft require renal replacement therapy. Peritoneal
dialysis (PD) remains underused modality in failed renal allograft, especially in patients with residual renal
function (RRF). Our patient failed renal transplant and
was initiated on PD and maintained on minimal immunosuppression. Interestingly, his RRF remained well
preserved. We recommend further study in well-defined
cohorts of PD patients with failed allografts and RRF to
determine efficacy and safety.

Abstract
Immunosuppression (IS) is often withdrawn in patients
with end stage renal disease secondary to a failed renal
allograft, and this can lead to an accelerated loss of
residual renal function (RRF). As maintenance of RRF
appears to provide a survival benefit to peritoneal dialysis (PD) patients, it is not clear whether this benefit of
maintaining RRF in failed allograft patients returning to
PD outweigh the risks of maintaining IS. A 49 year-old
Caucasian male developed progressive allograft failure
nine years after living-donor renal transplantation. Hemodialysis was initiated via tunneled dialysis catheter
(TDC) and IS was gradually withdrawn. Two weeks
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A

Figure 1 Patient was admitted to the hospital and underwent a diagnostic percutaneous ultrasound guided renal
biopsy (HE stain, ×100). Hematoxylin and eosin (A) and
periodic acid-Schiff stains of the kidney biopsy specimens (light
microscopy) (B) showing the histopathology examination of the
kidney, which tissue confirm the presence of focal segmental
glomerulosclerosis as evidenced by involvement of approximately 50% of the glomeruli with segmental lesions and some
of the glomeruli had total global glomerulosclerosis. There was
also associated interstitial fibrosis and tubular atrophy.

B

segmental glomerulosclerosis as evidenced by involvement of approximately 50% of the glomeruli with segmental lesions and some of the glomeruli had total global
glomerulosclerosis. There was also associated interstitial
fibrosis and tubular atrophy. Immunofluorescence studies
were consistent with a diagnosis of focal segmental glomerulosclerosis with 2+ staining for IgG and a segmental
distribution, 2+ staining of IgM and a segmental distribution, negative staining for IgA and 2+ staining for kappa
and lambda light chains. The patient had one area of
questionable crescent formation on a single glomerulus
but the biopsy was unrevealing otherwise for any other
disease process. There was no evidence of transplant
rejection or antibody mediated rejection as the patient
had a negative C4d immunofluorescence. His medications were adjusted where his prednisone dose was
increased to 60 mg/d and lisinopril was resumed to
reduce proteinuria.
His creatinine worsened gradually over the next five
months. He was readmitted to the hospital in February
2011 with herpes zoster involving his eye and was treated
with ganciclovir and local erythromycin ointment. The
serum creatinine was 5.02 mg/dL at the time of admission and 5.42 mg/dL at the time of discharge. It was
clear that the patient was experiencing progressive renal
allograft failure and the options of dialysis were explained
to the patient.
Few days after his discharge, he was readmitted to the
hospital for evaluation of pneumonia and was treated
with antibiotics. During that hospitalization his renal
function continues to worsen with associated oliguria and
clinical uremia that required initiation of dialysis. Tunneled dialysis catheter (TDC) was placed and the patient
was discharged in stable condition. He remained oliguric
with minimal urine output and he continued hemodialysis via TDC. In the interim, he also had a PD catheter
placed. MMF was discontinued but he was maintained on
low dose of tacrolimus (1 mg twice daily). Two months
later he was re-admitted to the hospital with suspected
sepsis and associated TDC infection. He was treated
with antibiotics, stress dose steroids and removal of the
hemodialysis catheter. During the hospitalization he had
increased urine output up to 1.0-1.5 L per 24 h. However,
he continued to be dialysis dependent with elevated creatinine around 7-8 mg/dL. At that point of time, PD was

INTRODUCTION
Data from the United States Renal Data System revealed
that the number of patients with a failed transplanted kidney in the United States has increased over the past few
years[1]. The management of those patients with a failed
transplant involves two major decisions: optimal management of immunosuppression (IS) and whether or not to
perform graft nephrectomy. While there might be a survival advantage in maintaining dialysis patients on longterm immunosuppressive therapy after allograft failure[2],
immunotherapy comes with its own risks, which include
increased susceptibility to infections and cancers[3,4]. This
case report and review of the literature illustrates the fact
that not all dialysis patients with allograft dysfunction are
created equally and that different cohorts deserve further
study regarding the benefits of maintenance of low dose
IS after declared allograft failure.

CASE REPORT
A 49-year-old Caucasian male with past medical history
of hypertension was diagnosed with end stage renal
disease (ESRD) and was started on peritoneal dialysis
(PD) in 2001. One year later he had living-donor renal
transplantation, after which he maintained fair allograft function with new baseline creatinine around
1.8-2.2 mg/dL. His initial immunosuppressive therapy
included tacrolimus, mycophenolate mofetil (MMF) and
prednisone. His medications were adjusted over the next
few months and he was maintained on tacrolimus 3 mg
twice daily, MMF 500 mg twice daily, and prednisone 5
mg/d. 3 mo after his transplant, he had a biopsy-proven
type ⅡA acute rejection, which responded well to treatment with steroids.
He presented to the transplant clinic on September
13, 2010 for a routine visit with elevated serum creatinine
of 3.2 mg/dL compared to creatinine of 1.8 mg/dL
one year prior to that. Further testing revealed nephrotic
range proteinuria of around 3 g by a spot urine analysis.
The patient has been compliant with his immunosuppressive medications and has no major change in his medical,
surgical, and social history. The patient was admitted to
the hospital and underwent a diagnostic percutaneous ultrasound guided renal biopsy (Figure 1). Histopathologic
examination of the tissue confirm the presence of focal
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initiated and we opted to continue his tacrolimus at 1 mg
daily (serum levels not measurable) and prednisone 5 mg
daily. Currently (1 year later) he is doing exceedingly well
on cycler-assisted PD regimens of 10 L exchanged over 8
h. Residual urine output ranges between 600-1200 mL/d.
Total weekly Kt/V achieved 1.82 (dialysate: 1.30; endogenous: 0.51) and global creatinine clearance 64.8 L/wk
per 1.73 m2 (dialysate: 39.3; endogenous: 25.4). A renal
scan confirmed that all endogenous renal function is
originating from the partially functioning renal allograft.
Furthermore, his albumin remained stable at 4 g/dL and
hemoglobin well controlled (11.6 g/dL) on darbopoteinalfa 12.5 mg/wk. He is currently awaiting another renal
transplant and has an arteriovenous fistula in place.

prednisone over a 3-6 mo period. Certain adverse effects
should be considered in the process of withdrawing IS
that include precipitation of rejection, the potential need
for transplant nephrectomy, secondary adrenal insufficiency, and loss of RRF[2,7].
The role of nephrectomy after graft failure
Nephrectomy of the failed allograft remains a controversial issue. Failed allograft with no symptoms may not
require an immediate intervention. However, some centers routinely refer these patients for nephrectomy in the
absence of symptomatic rejection to prevent potential
future complications[8,9]. Recent retrospective study by
Ayus et al[10] suggested that patients who undergo allograft
nephrectomy after graft failure might experience superior outcomes to those who did not. The limitations of
this study include its retrospective nature and the unclear
reasons for nephrectomy. Madore et al[11] revealed that the
need for late allograft nephrectomy was correlated with
the number of previous episodes of acute rejection. The
authors suggested more gradual tapering of IS or continuation of low-dose IS indefinitely to reduce the need
for nephrectomy.
It is more acceptable practice to perform post allograft failure nephrectomy when patients develop symptoms attributed to the failed renal allograft[11]. The surgical risk, rising number of circulating antibodies, reduced
erythropoietin, and preserved urine output are among
the arguments for observing or supporting a failed allograft[12,13]. On the other hand, chronic inflammation,
potential for malignancy and infections has been raised as
arguments for surgical intervention[13,14].

DISCUSSION
Management of immunosuppression after graft failure
Approximately 20% of all renal patients on the transplant waiting list in the United States have had a previously failed allograft[5]. Initiating dialysis on those patients
with failed renal transplant usually prompts the clinician
to withdraw immunotherapy to reduce the risk of infection. Gregoor et al[4] showed that patients with allograft
failure who were maintained in low-dose IS suffered
from high infectious complications, in addition to higher
cardiovascular-related death. Those findings were supported by more recent study done by Johnson et al[3], who
studied more than 5000 patients who initiated dialysis
after failed renal transplant. Their study revealed overall
sepsis rate of 12 per 100 patient years and the sepsis rates
were higher in the first 76 mo after transplant failure.
Along the same line, Smak Gregoor et al[6] argued against
the value of using low dose immunosuppressive medications based on the perceived morbidity and mortality
associated with immunosuppressive medications. His
group analyzed data from patients’ files, with renal failure after at least 3 mo graft function. The authors found
that continuation of immunosuppressive medication did
not lead to fewer rejections. They revealed an increase in
morbidity and mortality in the group with low immunosuppressive medications[6]. Closer scrutiny of this study,
however, revealed that many of the conclusions might
not be applicable to the current era where the majority of
the transplant occurred in the pre-cyclosporine era with
a large variation of maintenance prednisone doses and
about one-third of the patients were on significant doses
of azathioprine[6]. It is also unclear, how many of them
have been placed upfront on PD to reduce the risk of infection and sepsis typically caused by infection of TDC.
There has been no consensus on the optimal management of IS in patients with a failed transplant. Nonetheless, the decision to continue low-dose IS vs IS withdrawal
must be individualized as both options have their inherent advantages and disadvantages. Immunosuppressive
withdrawals’ protocols vary among transplant centers
with most centers discontinue anti-metabolites abruptly
and taper calcineurin inhibitors over several weeks and

WCCR|www.wjgnet.com

Need for dialysis and the choice of dialysis modality
Among transplant-native, those treated with PD enjoy
an early survival advantage compared with those treated
with hemodialysis (HD) but this advantage is not sustained over time. However, it is not clear if this advantage
persist in post allograft failure in patients treated with PD.
On the other hand, survival of patients initiating PD after graft loss may be equivalent to that seen in transplantnaïve patients on PD[15-18]. The outcome of the dialysis
modality (PD or HD) can be affected by the use of immunosuppressive medications and the need for transplant
nephrectomy[19]. However, no survival benefit was found
when using PD versus HD. Perl et al[20] studied 2110 adult
patients who initiated dialysis after renal transplant failure
and after adjustment, the authors found no difference
in overall survival between HD-treated and PD treated
patients with similar results seen for both early and late
survival.
Nevertheless, PD remains underused modality in
patients with failed renal allograft as suggested by many
researchers[18,21]. Davies[21] revealed that PD would appear
to be a good option for patients with failing allograft. His
study also demonstrated that the earlier loss of residual
Kt/V in those patients might be prevented by continuing
IS after commencement of dialysis.
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In summary, the management of patients with a failed
transplant involves two major decisions: optimal management of IS and whether or not to perform graft nephrectomy. The use of low dose immunosuppressive medications in failed renal allograft is the most reasonable
approach. Transplant nephrectomy is not routinely indicated but might be required in certain group of patients
with morbidities related to transplant. Many patients with
failed allograft require a period of renal dialysis while relisted for new renal transplant. There is no clear evidence
to support the superiority of hemodialysis or PD in the
treatment of patients with failed allograft. However, PD
remains underused modality in failed renal allograft, especially in patients with RRF. Our patient failed renal transplant and was declared ESRD. PD was initiated and he
was maintained on minimal immunosuppressive regimen
with tacrolimus 1 mg/d. Interestingly, his residual renal
function remained very well preserved. We recommend
further study in well-defined cohorts of PD patients with
failed allografts and residual renal function to determine
efficacy and safety.
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KIDNEY DISEASES
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INTRODUCTION
Acute renal failure (ARF) with fulminant hepatitis is a
common complication and the functional kidney failure
induced by hepatocellular failure is known as hepatorenal syndrome [1]. On the other hand, ARF with nonfulminant acute hepatitis has also been reported, but
this represents a different condition from hepatorenal
syndrome and most cases are due to hepatitis A virus
(HAV)[2-5]. Recently, a case of ARF accompanied with
non-fulminant acute hepatitis presented to our clinic,
and this hepatitis case was attributed to a hepatitis B virus (HBV) infection. We report this case here because it
is extremely rare.

Abstract
A 38-year-old female presenting with a high fever of
39 ℃ developed severe liver dysfunction and acute
renal failure (ARF). In tests for a hepatitis associated
virus, an Immunoglobulin M-anti-hepatitis B virus core
antibody was the only positive finding. Moreover, the
progression of ARF coincided with the pole period of
liver damage and all the other assumed causes for the
ARF were unlikely. Therefore, this case was diagnosed
as ARF caused by acute hepatitis B. ARF associated with
non-fulminant hepatitis has been infrequently reported,
usually in association with acute hepatitis A. This case is
considered to be an extremely rare and interesting case.

CASE REPORT
The patient was a 38-year-old female who presented
with a fever of 39 ℃ without respiratory symptoms or
gastrointestinal symptoms in early November. The following day she received 1 g intravenous Ceftriaxone and
200 mg levofloxacin orally for 2 d. Diclofenac sodium of
25 mg was also administered only once. A few days later,
general fatigue and nausea developed. On a return clinic
visit, she had jaundice and had developed severe liver
disorder [aspartate aminotransferase (AST) 2751 IU/L,
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alanine aminotransferase (ALT) 5754 IU/L, total bilirubin (T-Bil) 4.7 mg/dL]. Therefore, the next day, she was
referred to a nearby general hospital and was admitted.
However, she was transferred to our hospital because of
the development of ARF [blood urea nitrogen (BUN)
173.4 mg/dL, creatinine (Cr) 10.8 mg/dL].
There was nothing remarkable in her medical history
and family history, and there was no record of transfusion. No weight gain or loss was recognized. The
body temperature was 36.6 ℃ , blood pressure was
120/70 mmHg without orthostatic change, and the
pulse rate was 70/min and regular. Her consciousness
was alert and no involuntary movement, such as a flapping tremor, was recognized. Her skin had normal moisturization and did not have petechia or other eruptions.
Her jugular venous pressure was normal. Her lungs were
clear in auscultation. Her cardiac examination was normal, without a murmur or rub. The liver was palpable
two finger-breadths in the right hypochondrium, but it
was smooth and non-tender. There was no splenomegaly, and no fluctuation was recognized. She had slight pitting pretibial edema bilaterally.
Urine protein and occult blood were both strongly
positive, and an erythrocyte, leukocyte, and a hyaline cast
were found in the urinary sediment, but no granular or
cellular casts were found. She was in an oliguric state
and the fraction sodium excretion rate (FENa) rose by
15.5%. A complete blood count revealed anemia (Hb 9.5
g/dL) and slight thrombocytopenia. Prothrombin (PT)
activity was slightly decreased (63%).
Biochemical findings revealed severe azotemia (BUN
201.5 mg/dL, Cr 14.05 mg/dL), remarkable hyperuricemia (UA 22.2 mg/dL), slightly elevated serum C-reactive
protein CRP was 1.11 mg/dL, increased hepatic enzyme
levels (AST 252 IU/L, ALT 2000 IU/L), and moderate hyperbilirubinemia, mainly direct bilirubin (T-Bil 4.5
mg/dL), whereas no increase in ammonia was observed,
creatinine phosphokinase levels were normal, myoglobin
was slightly increased, and endotoxin was negative.
The patient did not exhibit autoantibodies, including
antinuclear antibodies and antineutrophilic cytoplasmic
antibodies. Slight hypocomplementemia was found, but
immune complex (C1q) was negative.
The findings of serological tests for herpes simplex
virus, Epstein-Barr virus, cytomegalovirus, HAV, and
E viruses were negative. As for HBV, the HB surface
(HBs) antigen was negative, but the IgM-HB core (HBc)
antibody was positive. In additional tests, the HB envelope
(HBe) antigen was negative, the HBe antibody was positive, and IgG-HBc antibodies were weakly positive. The
HBs antibody of a low titer showed a gradual rising trend.
On admission, 7 d after the onset of illness, she
demonstrated extensive renal insufficiency and oliguria.
Ultrasound revealed findings compatible with ARF, including increased bilateral kidney size, enlarged medullary pyramids and a distinct corticomedullary boundary.
The ARF was thought to be strongly associated with
acute hepatitis because it developed in parallel to the
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progression of the hepatic disorder. Hemodialysis was
initiated since she was in an oliguric state. The PT activity, platelet count and bilirubin value did not aggravate
after admission, but improved immediately. Moreover,
no encephalopathy developed through the course. On
the 7th day, the urine volume exceeded 2000 mL and hemodialysis was withdrawn (Figure 1).
Acute tubular necrosis was suspected as the cause of
ARF because of the oliguria and increased FENa. However, percutaneous kidney biopsy was performed on the
16th day because of nephritis-like urine findings on admission.
The light microscopic findings revealed no glomerulus change. Edema, degeneration and regeneration of
the renal tubule epithelium, a slight cast in renal tubules,
and slight cellular infiltration were recognized in the
interstitium (Figure 2). Fluorescent antibody staining
showed that IgG, IgA, IgM, C3, C4, C1q, κ, and λ were
all negative. An electron dense deposit was not revealed
in the electron microscopic findings. On the basis of the
above findings, she was diagnosed with acute tubular necrosis.
On the 35th day of hospitalization, she recovered and
left the hospital. Her liver function was normalized before discharge, and her renal function including urinary
findings normalized 1 mo after discharge.

DISCUSSION
Initially, hypovolemia due to acute hepatitis, hyperuricemia and administered medicines were suspected to be
the cause of the ARF of this case. However, there was
no sign of weight loss, hypotension or tachycardia, so
hypovolemia was ruled out as a possible cause of this
ARF. Remarkable hyperuricemia was not thought to be a
possible cause of the ARF because the formation of the
cast was found only in a small part of the kidney biopsy
specimen. It was necessary to rule out interstitial nephritis caused by an antimicrobial agent or non-steroidal
anti-inflammatory drugs (NSAIDs). However, there was
no clinical manifestation such as eosinophilia or pyrexia,
and no findings that suggested interstitial nephritis in the
kidney biopsy specimens. Therefore, it was unlikely to
have been the cause of the ARF. Moreover, ARF due to
NSAIDs through the inhibition of prostaglandin synthesis was highly unlikely because it was used only one time.
Therefore, acute hepatitis was diagnosed as the cause of
this ARF because the ARF developed in association with
the progression of hepatitis. The findings of IgM-antiHBc antibodies of high titer, HBs antigen being negative
in spite of the acme phase of hepatitis, and the occurrence of seroconversion suggested that this hepatitis was
not generated from an HBV carrier[6], but was generated
from a primary infection instead. An assay for hepatitis
E infection that has been reported in a superinfection to
HB[7] was negative.
There have been almost no reports of ARF associated with acute non-fulminant HB until now. Wilkinson

1470

February 8, 2014|First Edition|

Kishi T et al . Acute renal failure with acute hepatitis B
sALT

5000

T-Bil

5

sAST

4000

T-Bil (mg/dL)

sAST-sALT (IU/L)

6000

3000
2000
1000
0

0
HD

Urine Volume (mL/d)

Cr
BUN

150

15

100

10

50

5

0
4000

0

Cr (mg/dL)

BUN (mg/dL)

200

20

3000
2000
1000
0

Admission

10 d

20 d

30 d

Figure 1 Clinical course of the present case. T-Bil: Total bilirubin; Cr: Creatinine; BUN: Blood urea nitrogen.

renin-angiotensin system[5], and glomerulonephritis induced by the immune complex[4] have been reported as
factors associated with ARF associated with acute HA.
Although such causes were considered, none were seen
as a reasonable cause in the present case. There is a report [9]
pointing out that a case of HA with ARF has a greater
tendency to become more severe than one without ARF.
It is noted that HAV induces a host immune response
more powerfully than HB or HC viruses. Therefore, HA
rarely becomes fulminant and common to heal as acute
hepatitis.
The considerable rise of aminotransferase in the current patient was different from common acute HB. The
HB antigen was already negative and the HB antibody
was developing during the phase when the level of aminotransferase increased. This was thought to be due to
a strong immune reaction, known as the hyperimmune
response[6] in severe acute HB. The mechanism of the
hyperimmune response has not been unexplained. The
specific mechanism in ARF associated with acute HA is
also unclear, but a common mechanism in cases of such
severe acute hepatitis has been suggested as a cause of
ARF. Moreover, since the seriousness of hepatitis correlates with the cause of co-morbid ARF, it is possible
that there may be some pathological condition overlapping with ARF in fulminant hepatitis. The current case
was thought to have been caused by sudden hepatic cell
annihilation due to a non-typical strong immune reaction
as in acute serum hepatitis, although the details were indistinct. This abnormal state was thought to induce ARF
as can be seen in an acute HA case.
Acute hepatitis was suspected because of the preced-

Figure 2 Light microscopic findings
of the renal tissue showing dilated
renal tubules, edema and inflammatory
infiltrate in the interstitium (hematoxylin
and eosin stain, ×100).

et al[2] reported that only 2 cases of positive HB antigen
were found in 12 cases of acute hepatitis with ARF. One
of these cases was considered pre-renal ARF due to frequent emesis; another case was considered to be acute
tubular necrosis to the point of oliguric ARF without
proteinuria based on the findings of urine chemistry.
The latter case died despite receiving peritoneal dialysis, and no renal biopsy was performed. Obana et al[8]
also reported a similar case that was acute aggravation
of hepatitis from an HBV carrier, and the findings of a
renal biopsy 40 d after onset showed interstitial nephritis
that was thought to have been due to concomitantly used
drugs. However, in this case, a direct correlation between
hepatitis and ARF was also suspected because of deposition of HBe antigen and IgG in the glomerulus.
Not only pre-renal factors, such as hypovolemia
due to digestive symptoms, but also endotoxinemia[2],
hyperbilirubinemia[3], vasoconstriction induced by the
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ing pyrexia and remarkable liver injury. Generally, HB
antigens are only measured when screening for a HB
virus infection, but the measurement of IgM-HBc established the diagnosis for this case. The phenomenon
of the hyperimmune response thus brings to mind past
cases that may have not reached a diagnosis of acute
HB. The current case suggested that not only acute HA
but also HB may be associated with ARF. Therefore, in
the future, it is necessary to check for HB in addition to
HA when a patient presents with ARF associated with
acute hepatitis.
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CARDIOVASCULAR DISEASES
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who presented for open reduction and internal fixation
of an open right hand fracture. He underwent successful surgery after placement of an ultrasound-guided infraclavicular brachial plexus block with ropivacaine 0.5%
as the main anesthetic.
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Abstract
A 26-year-old male with a history of hypertrophic cardiomyopathy (HCM) and ventricular arrhythmias s/p
automatic implantable cardioverter defibrillator (AICD)
placement presented for open reduction and internal
fixation of an open third metacarpal fracture and extensor tendon repair. He underwent successful surgery
after placement of an ultrasound-guided infraclavicular
brachial plexus block with ropivacaine 0.5% as the
main anesthetic. This case report discusses the anesthetic management of patients with HCM and AICD,
different approaches available for brachial plexus blockade, and potential complications of anesthesia and surgery in this group of patients.

INTRODUCTION

© 2014 Baishideng Publishing Group Inc. All rights reserved.

A 26-year-old Caucasian male, 70 inches tall and weighing 105 kg, presented for incision and drainage, ORIF
of an open right third metacarpal fracture, and extensor
tendon repair after injuring his hand at home while fixing
his garage door. He had a history of hypertrophic cardiomyopathy and ventricular arrhythmias s/p insertion of
an automatic implantable cardioverter defibrillator two
years ago. His vital signs were a blood pressure of 99/50
mmHg, heart rate of 50, respirations of 16 per minute,
and oxygen saturation of 99% on room air. Electrocar-

The anesthetic management of patients with hypertrophic cardiomyopathy (HCM) and automatic implantable
cardioverter defibrillator (AICD) can be very challenging.
We present a case of a 26-year-old male who presented
for open reduction and internal fixation (ORIF) of an
open right hand fracture. We discuss anesthetic implications of patients with HCM and AICD, different approaches to brachial plexus blockade, and potential risks
and complications pertinent to this group of patients.

CASE REPORT

Key words: Hypertrophic cardiomyopathy; Automatic
implantable cardioverter defibrillator; Brachial plexus
block; Hand fracture; Ropivacaine
Core tip: The anesthetic management of patients with
hypertrophic cardiomyopathy (HCM) and automatic implantable cardioverter defibrillator (AICD) can be very
challenging. We present a case of a 26-year-old male
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diogram showed sinus bradycardia (HR 54) with sinus
arrhythmia and occasional premature ventricular contractions. His preoperative hemoglobin and hematocrit were
15.0 and 42.6 g/dL, respectively, and his electrolytes were
normal. His physical examination was otherwise normal.
At home the patient took metoprolol 100 mg by mouth
once a day. The patient reported that the AICD had discharged twice in the past year during periods of increased
physical activity. He did not have any problems with normal physical activity and denied chest pain or shortness
of breath on exertion. He denied additional medical history and had never undergone an anesthetic.
After discussion with the patient and his family, the
decision was made to perform a brachial plexus block.
The AICD was interrogated by the company representative and found to be working properly. We proceeded
by performing a right ultrasound-guided infraclavicular
brachial plexus block with 40 mL of ropivacaine 0.5%
without the use of a nerve stimulator.
Once in the operating room, adhesive external defibrillating pads were placed and the AICD device was
turned off due to the expected use of electrocautery
during surgery. The patient underwent successful surgery
with the brachial plexus block as the main anesthetic and
light sedation. Of note, his electrocardiography (ECG)
showed premature ventricular contractions throughout the procedure but his hemodynamics were stable
throughout. The AICD device was turned back on after
the procedure was finished. He recovered well and was
discharged home the next morning.

minimize decreases in left ventricular afterload. Reported
adverse events for patients with HCM undergoing noncardiac surgery include: congestive heart failure, hypotension, arrhythmias, and myocardial infarction[3].
Our patient had a history of arrhythmias for which
he had the AICD placed previously. His electrocardiogram showed sinus arrhythmia and occasional premature
ventricular contractions which were concerning. He did
not have any history of chest pain and was able to do
normal daily activities and work without limitation. The
biggest concern was that both episodes where his AICD
had discharged previously took place during periods of
increased stress and excitement. We all agreed that avoiding a general anesthetic was the best course of action in
this case.
AICD
Patients presenting for noncardiac surgery with AICD
in situ are becoming more common every day. During
surgery, the AICD should be deactivated in order to
avoid accidental discharge or damage to the device cause
by electrocautery or any device that generates a pulse
current, including peripheral nerve stimulators[4]. Other
patient factors may affect the function of an AICD. Electrolyte abnormalities may cause the actions of an AICD
to fail. In addition, patient positioning, positive pressure
ventilation, and shivering may affect the functionality of
the AICD.
It is important to place external defibrillating pads on
the patient while the device is turned off. In our patient,
we first applied the external defibrillating pads and turned
on the monitoring function of the external defibrillating
device. Then, we turned off the AICD device immediately before surgery. Once surgery was finished, we turned
the AICD back on and it was found to be functioning
properly.

DISCUSSION
This was a challenging case due to the following factors:
management of a patient with hypertrophic cardiomyopathy, management of a patient with an AICD in situ,
the risks of using of peripheral nerve stimulation for
performance of a nerve block in patients with AICD,
and potential effects on the cardiovascular system of brachial plexus blockade. Careful consideration of each issue
separately was important in avoiding complications in
this patient. These issues are addressed separately below.

Peripheral nerve stimulation and AICD
Once the decision was made to perform a brachial plexus
block in this patient, we needed to take into consideration
the potential effects of a nerve stimulator on the AICD
device. Manickam et al[5] described a set of recommendations with regards to the use of peripheral nerve stimulation in patients with pacemakers. The same issues apply
to AICD. If stimulation cannot be avoided, the ground
electrode should be placed as far away as possible from
the device and stimulation should be done well away
from the device (at least 6 inches). Stimulating pulses
should be no more than 0.2 milliseconds in duration and
the rate of stimulation should not be faster than 1 Hz[5].
Although the surgery and nerve block were to be
performed on the right side, away from the AICD, it was
decided that it would be best to avoid the use of peripheral nerve stimulation if possible. With the assistance of
ultrasound, we were able to visualize the structures and
place the local anesthetic around the nerves to provide a
surgical block while avoiding the use of nerve stimulation.

HCM
HCM is a genetic cardiac disorder that is the most common cause of sudden cardiac death in the young[1]. It is
characterized by heterogeneous left ventricular hypertrophy and patients often present with diastolic dysfunction
that is reflected by elevated left ventricular end-diastolic
pressures in spite of often hyperdynamic ventricular
function. Clinical course is determined by the following
factors: dynamic obstruction to left ventricular outflow,
diastolic dysfunction, impaired coronary vasodilator
reserve and myocardial ischemia, and supraventricular
and ventricular arrhythmias[2]. Anesthetic goals for these
patients are: minimize sympathetic activation, expand
intravascular volume in order to avoid hypovolemia, and
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Stellate ganglion block after brachial plexus block
Stellate ganglion block is a technique used to diagnose
and treat complex regional pain syndrome of the upper
extremity. It is performed by local anesthetic injection
around the sympathetic chain at the C6 level. Inadvertent
blockade of the stellate ganglion may occur during blockade of the brachial plexus and the most common clinical
presentation is Horner’s syndrome. Horner’s syndrome
presents as ptosis, miosis and anhidrosis of the ipsilateral
face. This commonly resolves within a couple of hours
without clinical significance. Reassurance of the patients
is all that is needed. A recent study by Tran et al[6] found
the incidence of Horner’s syndrome in ultrasound-guided
supraclavicular blocks to be 37%, compared to 5% for
infraclavicular and 0% for axillary blocks. However, a
report on 510 consecutive ultrasound-guided supraclavicular blocks showed an incidence of Horner’s of only
1%[7]. All in all, the more distal blocks have less incidence
of this side effect.
Fujiki et al[8] studied hemodynamic effects of stellate
ganglion block on healthy volunteers. They found that:
(1) autonomic innervation of the sinus node is mainly
through the right-sided stellate ganglion; (2) pharmacologic right-sided stellate ganglion block may attenuate not
only sympathetic but also parasympathetic activity; and
(3) following right stellate ganglion block the decrease in
both the sympathetic and parasympathetic influence on
the sinus node may inconsistently counterbalance and
change the RR interval. Left-sided stellate ganglion block
changed none of the heart rate variability indices studied.
Although the effects of stellate ganglion blockade on
heart rate and electrical conduction may be clinically insignificant in healthy patients, these effects could potentially
be detrimental in patients with cardiac disease, especially
with history of arrhythmias. Therefore, it is probably best
to avoid this side effect in patients with cardiac disease.
We chose an ultrasound-guided infraclavicular block
due to our familiarity and success with the technique.
Both a supraclavicular and an axillary block would also
have been adequate for this surgical procedure. Since the
surgery was on the right arm, opposite the AICD device,
we were not as concerned with the needle insertion site.
If the patient had needed surgery on his left arm, an
ultrasound-guided axillary block would have been our
choice, as we would want to avoid nerve stimulation and
needle placement anywhere near the chest.

In conclusion, a patient with HCM and AICD who
required an anesthetic for repair of this hand was successfully managed by placement of an ultrasound-guided
brachial plexus nerve block. Consideration of the multiple issues which may arise is important in the management of these patients. Patients presenting for surgery
with these medical problems are becoming more and
more common. Special consideration should be taken regarding the method of nerve block placement in patient
with an AICD in place. Potential hemodynamic effects of
anesthetic techniques in patients with HCM and AICD
should be considered at all times. Future studies should
look at which anesthetic techniques best maintain hemodynamics in patients with HCM and AICD undergoing a
variety of surgical procedures.
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CARDIOVASCULAR DISEASES

Manifold benefits of choosing a minimally fluoroscopic
catheter ablation approach
Michela Casella, Antonio Dello Russo, Gaetano Fassini, Daniele Andreini, Pasquale De Iuliis, Saima Mushtaq,
Stefano Bartoletti, Stefania Riva, Claudio Tondo
sis allowed to pinpoint the site of earliest activation and
the site of mechanical bumping, where radiofrequency
obtained the accessory pathway ablation. The second
procedure was performed without using fluoroscopy at
all. Thanks to the geometry reconstruction, the procedure was completely successful thus avoiding a further
rehospitalization.
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INTRODUCTION
Abstract

In the last few years a growing number of papers and
case-reports have been published showing the feasibility
and safety of a minimally fluoroscopic approach in supraventricular tachycardias ablation[1].

We report the case of a 14-year-old boy with ventricular
preexcitation. A standard, fluoroscopy guided, ablation
procedure was successfully performed in a posteromidseptal region with a total fluoroscopy time of about
2
45 min (2430 cGy.cm ). A few hours after the procedure, preexcitation reappeared. A second ablation procedure was scheduled using the EnSite NavX™ mapping
system. During mapping along the tricuspid groove,
preexcitation suddenly disappeared due to mechanical
“bumping” of the accessory pathway and it did not recover over the next 30 min. As per our routine practice,
the phase of geometry reconstruction has been continuously recorded by the system; thus, an off-line analy-
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CASE REPORT
We report the case of a 14-year-old boy with asymptomatic ventricular preexcitation noticed during a standard
visit for competitive sports qualification (soccer). The
patient underwent a transesophageal electrophysiological
study, which revealed that the accessory pathway had a
short refractory period (220 ms) and that preexcited atrial
fibrillation could be easily induced by atrial stimulation.
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Figure 1 Basal 12-lead electrocardiograms showing constant ventricular preexcitation.

The patient was denied eligibility for competitive sports
and was then referred to our institution to perform catheter ablation of the accessory pathway. With the parents’
consent, the procedure was performed under general
anesthesia with endotracheal intubation. Mapping along
the tricuspid groove was performed with an irrigated-tip
ablation catheter (Thermocool Biosense) showing fused
atrioventricular potential near the roof of the coronary
sinus ostium. Radiofrequency (RF) pulses delivered at that
site were ineffective. Access to the left atrium was then
obtained through both retrograde aortic and transseptal
approach in order to map the mitral groove and three
further RF pulses were delivered in the left postero-septal
region, again without suppressing the preexcitation. Mapping along the tricuspid groove was performed again and
a fused atrioventricular potential was observed preceding
the surface delta wave by 30 ms in a location slightly higher than before, in a postero-midseptal region. A single
RF pulse at this site obtained immediate disappearance
of the preexcitation and elicited a junctional rhythm with
1:1 retrograde conduction; three consolidation pulses
(15 W) were delivered at the same site (Figures 1 and 2).
The procedure was concluded after a 30-min monitoring period followed by ventricular stimulation (which
documented retrograde conduction only through the
atrioventricular node) and adenosine injection (which
documented transient complete atrioventricular block).
The total fluoroscopy time amounted to 44 min and 53 s
(2430, 41 cGy.cm2), corresponding to 4 mSV, the same
radiation dose of 40-50 chest X-rays[2]. Thus, this procedure carried, to our patient, a lifetime attributable risk of
malignancy of about 5/10 000, as calculated using Table
12D-1 of the BEIR VII report[3].

WCCR|www.wjgnet.com

A few hours after the procedure, preexcitation reappeared on electrocardiograms (ECG) with the same
morphology. In view of the patient’s strong motivation
and after discussing the case with his parents, a second
ablation procedure was scheduled for the next day, but
in view of the large radiation exposure from the previous procedure, it was decided to use the EnSite NavX™
electroanatomical mapping system as a navigation tool[1].
Ablation was again performed under general anesthesia.
The phase of geometry reconstruction was continuously
recorded by the system, as per our routine practice. During mapping along the tricuspid groove, preexcitation
suddenly disappeared due to mechanical “bumping” of
the accessory pathway and it did not recover over the next
30 min. Thus, an off-line analysis of the electroanatomical mapping phase[4] was performed and the activation
map obtained allowed to pinpoint the site of earliest activation and the site of mechanical bumping, where seven
RF pulses (up to 30 W) were delivered (Figures 3 and 4).
The procedure was concluded after a 40-min monitoring
period followed by atrial and ventricular stimulation, isoprenaline infusion and adenosine injection, with no evidence of either preexcitation or atrioventricular reentrant
tachycardia. The second procedure was performed without using fluoroscopy at all. The patient was discharged
after 2 d, with a normal ECG. On a follow-up visit 3 mo
later, he remained free of preexcitation.

DISCUSSION
This issue is of particular interest in pediatric and young
patients, as in our case, because they are more vulnerable to the effects of radiation and have a longer life
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Figure 2 Three consolidation pulses were delivered at the same site. A: The effective radiofrequency (RF) pulse. Ventricular preexcitation disappeared 4 s after
the pulse was started and, few beats later, a junctional rhythm with 1:1 retrograde conduction overtook sinus rhythm. Thus the RF pulse was prematurely stopped.
As the phenomenon could be reliably reproduced, subsequent consolidation pulses were delivered during atrial pacing with the irrigated-tip ablation catheter up to a
maximum of 15 W; B: A RF pulse delivered during atrial pacing with emergence of junctional rhythm as pacing was stopped; C: Transient complete atrioventricular
block during adenosine injection at the end of the first ablation procedure.
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Figure 4 Site of effective ablation. Ablation pulses (white circles) were
delivered in the posterior and postero-midseptal region covering all the area
where the earliest activation had been recorded and the mechanical bumping
occurred. The yellow circle points out the area where the mapping catheter
produced mechanical junctional beats; this area is marked as the likely site of
compact atrioventricular node. Thus ablation was safely delivered up to 30 W
with an irrigated tip catheter. SVC: Superior vena cava; CS: Coronary sinus.

effective during the subsequent follow-up. Thus the
mapping system allowed successful ablation, despite the
absence of any preexcitation to be mapped, and ensured
safety from procedural complications (i.e., atrioventricular
node lesion) with no increase in life-term radiological risk.

Figure 3 Two different frames obtained from the off-line analysis of geometry reconstruction recording. A: The ablation catheter (visualized in green)
is at the site of earliest ventricular activation; B: The ablation catheter is in a site
slightly superior to that where mechanical “bumping” occurred.
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expectancy than adults. In our case, the first procedure
was performed with conventional fluoroscopic guidance, according to the operator’s discretion, as to date
no guidelines or recommendations are available on this
specific regard. The fluoroscopic procedure provided our
patient with a non-negligible lifetime attributable risk of
malignancy[3], while the second procedure was associated
to no ionizing radiation exposure and, as a consequence,
it carried no radiological risk.
As an additional peculiarity, in our case the mapping
system was useful not only for non-fluoroscopic navigation but also for arrhythmia mapping. As usual in accessory
pathway or complex arrhythmia ablations, we record on
the system the complete phase of geometry reconstruction, a routine habit that has proved to be particularly helpful. After a lasting mechanical “bumping”, in a conventional fluoroscopy-guided procedure, the study should be
stopped without ablation. In our case instead, an off-line
analysis of the geometry reconstruction phase allowed to
obtain an activation map where the sites of bumping, earliest activation and atrioventricular node were pinpointed.
The ablation guided by the off-line activation map proved
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CARDIOVASCULAR DISEASES

Pacemaker implantation in a patient with brugada and sick
sinus syndrome
Bjarke Risgaard, Henning Bundgaard, Reza Jabbari, Stig Haunsø, Bo Gregers Winkel, Jacob Tfelt-Hansen
treated with implantation of a pacemaker (PM) at another institution. An inherited cardiac disease was one
day suddenly suspected, as the patient had a 61-year
old brother who was diagnosed with symptomatic BrS,
and treated with an implantable cardioverter defibrillator (ICD) after aborted SCD. A mutation screening
revealed a SCN5A [S231CfsX251 (c.692-693delCA )]
loss-of-function mutation not previously reported, and
as a part of the cascade screening in relatives she was
therefore referred to our clinic. In the 7 year period
after PM implantation she had experienced no cardiac
symptoms, although her electrocardiogram changes
now were consistent with a BrS type 1 pattern. A genetic test confirmed that she had the same mutation in
SCN5A as her brother. In this case-report we present a
loss-of function mutation in SCN5A not previously associated with BrS nor presented in healthy controls. Sinus
node dysfunction has previously been documented in
patients with symptomatic BrS, which suggests it is not
a rare concomitant. The only accepted treatment of BrS
is today implantation of an ICD. In the future studies
should evaluate if PM in some cases of symptomatic
BrS can be used instead of ICDs in patients with a lossof-function SCN5A mutations

Bjarke Risgaard, Reza Jabbari, Stig Haunsø, Bo Gregers
Winkel, Jacob Tfelt-Hansen, The Danish National Research
Foundation Centre for Cardiac Arrhythmia, University of Copenhagen, 2100 Copenhagen, Denmark
Bjarke Risgaard, Henning Bundgaard, Reza Jabbari, Stig
Haunsø, Bo Gregers Winkel, Jacob Tfelt-Hansen, Laboratory
of Molecular Cardiology, Department of Cardiology, The Heart
Centre, Copenhagen University Hospital Rigshospitalet, 2100
Copenhagen, Denmark
Author contributions: Risgaard B and Jabbari R wrote the paper;
Bundgaard H delivered information on and did critical revision;
Haunsø S gave funding and did critical revision; Tfelt-Hansen J
got the idea and together with Winkel BG delivered information
on the patients and did critical revision of the manuscript.
Supported by The Danish Heart Foundation (A3790); the Danish National Research Foundation Centre for Cardiac Arrhythmia;
the John and Birthe Meyer Foundation; the Research Foundation
at the Heart Centre, Rigshopitalet and the Foundation of Edith
and Henrik Henriksens mindelegat (50892)
Correspondence to: Bjarke Risgaard, MD, Department of
Cardiology, Section 2142, Copenhagen University Hospital, Rigshospitalet, Blegdamsvej 9, DK-2100 Copenhagen,
Denmark. bjarkerisgaard@gmail.com
Telephone: +45-35-456501
Fax: +45-35-456500
Received: September 12, 2012 Revised: December 13, 2012
Accepted: January 23, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Brugada syndrome; Pacemaker; Arrhythmias; Sudden cardiac death

Abstract
Brugada syndrome (BrS) is a rare and inherited primary arrhythmic syndrome characterized by ST-se
gment elevations in the right precordial leads (V1-V3)
with an increased risk of sudden cardiac death (SCD).
Arrhythmias in BrS are often nocturne, and bradyarrhythmias are often seen in patients with loss-offunction mutations in SCN5A . In this case-report we
present a 75-year old woman referred to our outpatient
clinic for inherited cardiac diseases for a familial clinical
work-up. Since childhood she had suffered from dizziness, absence seizures, and countless Syncope’s. In
2004 sick sinus syndrome was suspected and she was
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INTRODUCTION
Brugada syndrome (BrS) is a rare and inherited primary
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Figure 1 Baseline and Brugada type 1 electrocardiogram. A: Baseline electrocardiogram (ECG) recording; B: Brugada type 1 ECG under 150 mg Flecanide over
10 min intravenously. In V4-6 in the recording were placed as elevated electrode position in IC2 at V1 at sternum and V2, respectively.

arrhythmic syndrome characterized by ST-segment elevations in the right precordial leads (V1-V3) with an
increased risk of sudden cardiac death (SCD) due to malignant ventricular arrhythmias in the absence of a structural heart disease[1]. Arrhythmias in BrS are often nocturne, and brady-arrhythmias are often seen in patients
with loss-of-function mutations in the Sodium channel gene
(SCN5A)[2]. SCN5A encodes the alpha subunit (Nav1.5)
of the cardiac sodium channel complex and it is the only
recommended gene for targeted screening in BrS[3]. Mutations in SCN5A have been reported to be associated with
several other types of disease entities such as lone atrial
fibrillation and the Long QT Syndrome[4]. It is suggested
that the loss-of-function mutations in SCN5A create the
substrate for a re-entry circuit in the ventricular myocardium, but may also increase vagal activity, thus facilitating
development of arrhythmias[1].

pattern. However, BrS was suspected due to the family
history and a Flecanide test (150 mg intravenously) was
performed. After infusion, 1 and 2 mm ST elevations
appeared in V1 and V2, respectively (Figure 1). Changes
were consistent with a BrS type 1 ECG pattern and a
genetic test confirmed that she had the same mutation in
SCN5A as her brother. As the patient had been free of
symptoms after PM implantation, it was decided not to
upgrade to an ICD unless syncope would re-appear.

DISCUSSION
In this case-report we present a loss-of function mutation in SCN5A not previously associated with BrS nor
presented in healthy controls[5]. It has been suggested
that the loss-of-function mutations in SCN5A create the
substrate for a re-entry circuit in the ventricular myocardium, but may also increase vagal activity, thus facilitating development of arrhythmias in BrS[1]. The mutation,
that we report, was initially found in a brother diagnosed
with BrS after aborted SCD and hereafter in our patient,
initially diagnosed with SSS. Sinus node dysfunction has
previously been documented in patients with symptomatic BrS, which suggests it is not a rare concomitant[6,7].
However, PM implant in this case kept the patient free of
symptoms for several years, and this support the theory
that increased vagal tonus may cause bradycardia-related
arrhythmias which in other isolated cases have been
treated successfully with rapid pacing as well[1]. The only
accepted treatment of BrS is today implantation of an
ICD. In the future studies should evaluate if PM in some
cases of symptomatic BrS can be used instead of ICDs
in patients with ICDs in patients with SCN5A loss-offunction mutations.

CASE REPORT
A 75-year old woman was in 2011 referred to our outpatient clinic for inherited cardiac diseases for a familial
clinical work-up. Since childhood she had suffered from
dizziness, absence seizures, and countless syncope’s. In
2004 sick sinus syndrome was suspected as a 24 h Holter
monitoring revealed 67 sinus arrests [electrocardiogram
(ECG) not available] of more than 2.5 s with the longest
being 6.85 s. The asystole were followed by dizziness but
no syncope’s appeared under surveillance. The SSS diagnosis seemed obvious, and she was treated with implantation of a pacemaker (PM) at another institution.
An inherited cardiac disease was one day suddenly suspected, as the patient had a 61-year old brother who was
diagnosed with symptomatic BrS, and treated with an implantable cardioverter defibrillator (ICD) after aborted SCD.
A mutation screening revealed a SCN5A [S231CfsX251
(c.692-693delCA)] loss-of-function mutation not previously
reported, and as a part of the cascade screening in relatives
she was therefore referred to our clinic.
In the 7 year period after PM implantation she had
experienced no cardiac symptoms. An ECG and elevated
electrode placement ECG (EEP-ECG) showed no BrS
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Core tip: Papillary fibroelastoma of the aortic valve is
an uncommon benign tumor of the heart which can
present with embolic events. In this report we present
a 54-year-old female with prior history of ST segment
elevation myocardial infarction who presented with
exertional chest pain. She was subsequently found to
have a papillary fibroelastoma of the aortic valve.
Original sources: Aryal MR, Badal M, Mainali NR, Jalota
L, Pradhan R. Papillary fibroelastoma of the aortic valve: An
unusual cause of angina. World J Cardiol 2013; 5(4): 102-105
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Abstract

INTRODUCTION

Papillary fibroelastoma of the aortic valve is an uncommon benign tumor of the heart that can present with
embolic events. We report a case of 54-year-old lady
with exertional chest pain and prior history of ST segment elevation myocardial infarction who was subsequently found to have a fibroelastoma of the aortic
valve. The absence of angiographically significant coronary artery disease and resolution of anginal symptoms
post-surgery in our patient points to the possibility of
fibroelastoma causing these anginal symptoms. Although uncommon, fibroelastoma are being recognized
more frequently with the help of transesophageal
echocardiography. Hence, in the absence of significant
coronary artery disease, we emphasize the importance
of consideration of papillary fibroelastoma of the aortic
valve as a cause of angina. We also discuss the key
aspects of the fibroelastoma including presentation, diagnostic modalities and treatment options.

Papillary fibroelastoma (PFE) is the third most common
benign primary tumor of the heart that usually involves
the cardiac valves. Clinical presentation of PFE varies
widely, ranging from asymptomatic to severe ischemic
or embolic events. PFE are being recognized more frequently with the help of transesophageal echocardiography (TEE) and should be differentiated from thrombus,
vegetation, myxoma and Lambl’s excrescence. Symptomatic cardiac PFE should be surgically removed whereas
asymptomatic lesions that are left-sided, mobile or larger
than 1 cm should be considered for surgical excision.
Recurrence after surgery has not been reported, and the
long-term postoperative prognosis is excellent.
Here in this report, we present a case of 54-year-old
female patient with prior history of ST segment elevation
myocardial infarction (STEMI) who presented with exertional chest pain. She was subsequently found to have a
PFE of the aortic valve.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

WCCR|www.wjgnet.com

1483

February 8, 2014|First Edition|

Aryal MR et al . Papillary fibroelastoma of the aortic valve

CASE REPORT
A 54-year-old female with history of obesity, hyperlipidemia and hypertension and prior STEMI presented with
exertional chest tightness of 3 mo duration. Two years
prior to this presentation, she had suffered an anterior
STEMI. Emergent cardiac catheterization at that time
had revealed a total occlusion of distal left anterior descending (LAD) artery with no angiographic evidence of
coronary atherosclerosis elsewhere. She was treated with
primary balloon angioplasty and stenting was not done
secondary to a small vessel caliber. She had a TTE done
afterwards, which showed apical akinesis and an ejection
fraction of 45%. Rest of the TTE was within normal
limits including valvular anatomy and function. She was
discharged on aspirin, simvastatin and metoprolol. She
remained symptom free till 3 mo before presentation.
She had started noticing chest tightness after joining exercise classes to lose weight. The tightness was similar in
quality to her STEMI pain but much less intense in severity and resolved in 5 min after rest. Rest of her review of
systems was negative.
Physical examination was unremarkable, except for
obesity. Electrocardiogram did not reveal any pathological Q waves or evidence of ischemia or infarction. A
treadmill stress test with myocardial perfusion imaging
revealed a predominantly fixed defect at the lateral cardiac apex suggestive of the prior infarct; no ischemia
was noted. A TTE done to assess left ventricular function revealed normal left ventricular function with mild
hypokinesis in the prior infarct territory. However, TTE
incidentally revealed a well-circumscribed 1 cm mass on
the aortic side of the right coronary cusp of the aortic
valve, concerning for a PFE. She had no risk factors,
symptoms or signs suggestive of infective endocarditis
or valvular thrombus. Further review of systems at this
point failed to reveal any systemic embolic phenomenon.
TEE was done to further characterize the mass. TEE revealed a well-circumscribed echo dense mass adherent to
the edge of the right coronary cusp with a thin stalk and
with minimal independent motion (Figure 1). The mass
measured 0.9 cm in diameter. The aortic leaflets appeared
normal in thickness and flexibility.
With her history of prior STEMI in the LAD territory without coronary atherosclerosis elsewhere, a concern was raised for a possible “embolic MI” in the past.
As PFEs are known to cause embolic complications, especially when they are large, stalked and mobile, a recommendation was made for surgical resection of the mass.
She underwent cardiac computed tomography (CT) angiography in preparation for the valve surgery to rule out
obstructive coronary artery disease (instead of cardiac
catheterization to prevent mass embolization with catheter manipulation). CT angiography failed to reveal any
coronary atherosclerosis and reconfirmed the presence
of PFE (Figure 2). Surgical removal of the mass without
valve replacement was performed without complications.
The mass measured 1.0 cm × 0.8 cm × 0.5 cm and
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Figure 1 Mid esophageal aortic valve long axis view showing the papillary
fibroelastoma attached to the aortic side of the right coronary cusp.

Figure 2 Cardiac computed tomography five chamber view showing the
papillary fibroelastoma attached to the right coronary cusp.

Figure 3 Histopathology. Hematoxylin and eosin stain showing papillary fibroelastoma with narrow, elongated and branching papillary fronds with central
avascular collagen and elastic tissue (Low power view, 40 × magnification).

histopathological examination was consistent with benign
papillary fibroelastoma (Figure 3). Patient remained free
of symptoms after surgery.

DISCUSSION
The prevalence of primary cardiac tumor ranges from
0.002%-0.28%[1]. Papillary fibroelastoma originates most
commonly from the valvular endocardium (85%). Aortic
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valve is most often involved (29%), followed by mitral
valve (25%), tricuspid valve (17%) and pulmonary valves
(13%)[2]. Although highest prevalence is seen in the eighth
decade of life, it has been described in patients aged 6 d
to 92 years[2]. Embolization is the most common clinical
presentation, which may include but are not limited to
stroke, myocardial infarction, mesenteric ischemia, renal
infarction, limb ischemia, pulmonary embolism, and
pulmonary hypertension. Patients can also present with
heart failure, ventricular fibrillation and sudden death.
Fibroelastoma arising from the aortic valve have been
implicated in occurrence of sudden death by causing
transient or complete obstruction of the ostium of coronary arteries[1,2]. Atrioventricular valve fibroelastoma can
obstruct ventricular filling resulting in recurrent pulmonary edema and right-heart failure, mimicking a clinical
picture of mitral or tricuspid valve stenosis. Conduction
system disturbances and complete atrioventricular block
have also been reported[3]. Rarely, aortic valve PFE is also
noted to cause angina secondary to transient obstruction
of the coronary ostium[2].
The common differential diagnosis of PFE includes
other cardiac tumors (myxoma), vegetation, thrombus
and Lambl’s excrescence. These can be differentiated
by clinical presentation, location and character of the
mass on TTE, TEE, cardiac CT or magnetic resonance
imaging (MRI). The diagnosis is usually made by TTE
or TEE, although, TEE is more sensitive. Echocardiography shows a small, pedunculated or sessile valvular or
endocardial mobile mass, with a pedicle attached to the
valve or endocardial surface and a frond-like appearance
with or without multifocal involvement into the cardiac
chambers. Echocardiographically, papillary fibroelastomas
appear speckled with echolucencies near the edges. They
have stippled edges. Mobility of the tumor is an independent predictor of nonfatal embolization and death. Computed tomography is inferior to transesophageal echocardiography in demonstrating the small moving structures.
However, MRI is more valuable than computed tomography by imaging in multiple planes and better soft-tissue
characterization of tumor. Gadolinium may enhance
the differences between tumor and surrounding normal
cardiac structures. 3-D echocardiography has also been
used for better delineation of cardiac tumors[4]. Cardiac
catheterization prior to resection of a PFE is subject to
debate because of the friable nature of the lesion and because of the potential risk of embolization. On coronary
angiography, the total occlusions or narrowing of distal
coronary branches due to tumor emboli can be seen[5].
Grossly, PFE looks like a sea anemone because of
its multiple papillary fronds. Papillary fibroelastoma are
small avascular tumors with a single layer of endocardial
cells covering the papillary surface[5]. Matrix consists of
elastic fibers, proteoglycans, and spindle cells that resemble smooth muscle cells or fibroblasts. The layer of
elastic fibers is a hallmark of this tumor. The connective
tissue of fibroelastoma contains longitudinally oriented
collagen with irregular elastic fibers[6].
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Asymptomatic patients can be treated surgically if
the tumor is mobile. Patients with asymptomatic nonmobile papillary fibroelastoma can be followed-up closely
with periodic clinical evaluation and echocardiography,
and they receive surgical intervention when the tumor
becomes mobile or symptomatic[7]. Shave excision is successful in 83% of patients without the need for valvular
repair or replacement[8]. TEE can also guide the surgical
resection and assess the adequacy of valve repair both
perioperatively and postoperatively. The surgical resection
is curative, safe and well tolerated. Mechanical damage to
the heart valve or adhesion of tumor to valve may necessitate valve repair or replacement[9]. Sastre-Garriga et al[10]
recommend long-term anticoagulation for symptomatic
patients who are not surgical candidates.
In our case, occurrence of STEMI in distal LAD with
normal coronary artery elsewhere does raise a question
of possible embolic myocardial infarction. The mass
could have been small, or partially embolized and hence
missed by the TTE at that time. PFE grows at a rate of
2-70 mm over a 1-year period[7]. The absence of angiographically significant coronary artery disease and resolution of anginal symptoms post-surgery in our patient
points to the possibility of PFE causing these anginal
symptoms. It is possible that the proximity of the stalked
PFE on the right coronary cusp to the ostium of the
right coronary artery (RCA) caused dynamic obstruction
to the flow in the RCA, especially during exercise (demand
ischemia); although, we could not explain the lack of
ischemic findings during exercise myocardial perfusion
imaging. Also, coronary vasospasm and multiple embolic
events seem to be unlikely in our case as the symptoms
occurred only during exertion, there was lack of electrocardiographic abnormalities and new perfusion defects
during the exercise myocardial perfusion imaging. In
summary, we presented a case of papillary fibroelastoma
of the aortic valve causing anginal symptoms and possibly a myocardial infarction in the past.
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CARDIOVASCULAR DISEASES
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Core tip: Defibrillation threshold can be altered by a
myriad of factors including generator migration. We
report a case to illustrate the concept of implantable
cardioverter-defibrillator defibrillation vectors and its effect on defibrillation threshold.
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INTRODUCTION
Defibrillation threshold (DFT) is routinely performed at
the time of implantable cardioverter-defibrillator (ICD)
implantation, but can be altered by a myriad of factors:
lead placement, medications, sympathetic tone, electrolyte
alterations, and shock vectors[1,2]. “High DFT” is defined
as an absolute shock value of > 25 J or a safety margin
of < 10 J below the maximum device output. Elevated
DFTs put the patient at heightened risk for sudden
cardiac death due to inadequate defibrillation. Reports
from the literature demonstrate the incidence of high
DFTs between 2% and 24%[3]; however, two large studies
agree on a rate of 6.2%[4,5]. Recommended approaches
to the patient with high DFTs vary in the medical literature. Following options are recommended: reverse the
shock polarity, change the shock configuration (e.g., tipto-generator, ring-to-generator, tip-to-coil), modify the
waveform, exchange the generator to a high-output device, discontinue medications that increase DFT if possible, add a superior vena cava coil, add a subcutaneous
array, or move the generator to the left pectoral region
if it is located on the right[6]. Some ICD brands allow

Abstract
We present a case where defibrillation threshold was
dangerously elevated to the point that the patient had
no safety margin, and his implantable cardioverter-defibrillator generator was discovered to have migrated.
Generator migration reduces the distance between the
can and the coil, effectively creating a smaller bipolar
current and sparing the left ventricle from the current
needed for defibrillation. This case underscores the
importance of securing the generator in place, as this
patient would have been spared multiple shocks and an
invasive medical procedure had his generator been better secured.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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reprogramming of the shock configuration even within a
single treatment window, which theoretically increases the
chance of successful defibrillation. Data suggests that a
configuration where the right ventricular (RV) lead is the
anode results in the highest success of defibrillation, but
a small population of patients benefits from the reverse
configuration[3].

CASE REPORT
Eighty years old Caucasian male presented to device
clinic for management of sustained monomorphic ventricular tachycardia (VT) leading to multiple ICD shocks.
Medical history included coronary artery disease status
post 3 vessel coronary artery bypass grafting in the remote past and severe ischemic cardiomyopathy with ejection fraction of 10%. Attempts were made to ablate his
VT, but he continued to have episodes of appropriate
ICD therapies. He had a bi-ventricular ICD (Bi-V ICD)
with a lower rate of 80 beats per minute. Patient has had
multiple hospitalizations in the past for appropriate ICD
therapies.
Medical management of VT of the patient was complicated. He was previously managed on amiodarone,
but this was stopped when his DFT became prohibitively high and obliterated the 10-joule safety margin. He
was then managed with maximum dose of long acting
metoprolol and did well until he started having appropriate shocks for recurrent VT. He was finally started on
mexiletine, which he tolerated. One week after initiation
of mexiletine he underwent repeat DFT testing. Multiple
configurations and device outputs were tried unsuccessfully: 25 and 35 J from can and coil to tip; 25 and 35 J
from tip to can and coil; 25 J from can to tip and tip to
can. The patient was finally successfully defibrillated with
35 J from can to tip, again demonstrating a loss of safety
margin.
His most recent cardiovascular work-up, including
left heart catheterization, echocardiogram, and electrocardiogram showed stable, severe coronary artery disease
and systolic dysfunction. A recent chest X-ray (Figure 1)
shows his device in the left chest with a right atrial lead,
a RV ICD lead, and a left ventricular pacing lead in the
coronary sinus. He reported New York Heart Association class Ⅱ symptoms, but was in good spirits. After
careful review of the case, decision was made to place a
right sided endocardial lead to the RV true apex which
would then be tunneled to the left side. Attempts to place
a pace-sensing lead from the left side at the time of ICD
generator change had failed due to too many leads on the
left side. If repositioning of the RV lead fails, placement
of a subcutaneous array was planned. In the operating
room, the device pocket was opened and it was noted
that the generator had migrated substantially inferiorly
across the chest wall. At this time, the generator was
moved up to the subclavicular position and DFTs were
retested. He was successfully defibrillated with 25 J, twice.
A post-operative chest X-ray shows higher positioning of
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Figure 1 Chest X-ray demonstrating bi-ventricular implantable cardioverter defibrillator.

Figure 2 Note the changed position of the implantable cardioverter defibrillator Generator.

the ICD can in the subclavian position (Figure 2). He was
discharged home the next day safely.

DISCUSSION
This case elegantly illustrates the concept of ICD defibrillation vectors. When the patient arrived, his DFTs
were dangerously elevated to the point that he had no
safety margin, and his ICD generator was discovered to
have migrated. At the time of his procedure, the generator was nearly lateral to the left heart border. This malpositioning altered the electric field in that it allowed current
to move anteriorly from the coil to the can, reducing the
involvement of the posteriorly positioned left ventricle.
Additionally, it reduced the distance between the can
and the coil, effectively creating a smaller bipolar current
and sparing the left ventricle from the current needed
for defibrillation. This case underscores the importance
of securing the generator in place, as this patient would
have been spared multiple shocks and an invasive medical
procedure had his generator been better secured. Even
the newer, entirely subcutaneous ICD systems are reliant
on proper positioning. In a recent article describing the
initial Dutch experience with the device, three patients
received inappropriate shocks due to lead migration. This
complication was solved by adding an additional suture
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sleeve[7].
It is suggested that the RV lead be positioned to the
true ventricular apex[1]. More proximal positioning of the
lead results in higher DFTs, but if the RV lead is positioned closer to the interventricular septum or RV outflow tract, DFTs are improved[3]. A recent study reported
similar rates of high DFTs in patients with RV apical
leads (3/108) vs RV septal leads (3/107)[8]. The Septal Positioning of Ventricular ICD electrodes trial is currently
underway and should help to answer the question of optimal RV lead position. It is important to consider that as
ICD systems adopt the dual coil single lead configuration
it will become more difficult to manipulate positioning to
optimize DFTs.
With repositioning of his ICD generator, we were
able to restore his DFTs to a safe level by correcting
the malpositioning and optimizing the shock vector. To
our knowledge, this is the only such case reported in the
medical literature.
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INTRODUCTION
The presence of persistent left superior vena cava (LSVC)
can be incidentally detected during pacemaker implantation from left pectoral side. There is technical difficulty
for optimal site pacing and lead stability of right ventricle
(RV) lead in such a situation. There is also a concern
about optimal vector for defibrillation potential following
implantable cardioverter defibrillator (ICD) implantation.
We hereby report a case of single chamber ICD implantation in a 50 years-old male, who had persistent LSVC.
The issues related to RV lead implantation and defibrillation threshold is discussed.

Abstract
Persistent left superior vena cava (LSVC) can be incidentally detected during pacemaker implantation
through left pectoral side. There is technical difficulty of
optimal site pacing and lead stability for right ventricle
lead in such situation. We hereby report a case of successful single-chamber implantable cardioverter defibrillator (ICD) implantation in a 50 years-old male with
LSVC. The practical issues related with right ventricle
lead implantation and pacing/defibrillation parameters
for ICD device are discussed.

CASE REPORT
A 50-years-old hypertensive, chronic smoker male had
anterior wall myocardial infarction in November 2007, for
which he underwent coronary stenting of proximal left
anterior descending and proximal left circumflex arteries. Later in January 2012, he had inferior wall myocardial
infarction, for which he underwent coronary stenting of
mid right coronary artery. One month later, he presented
with hemodynamically unstable monomorphic ventricular tachycardia of rate 200 beats/min, which was reverted
by electrical cardioversion. His left ventricle (LV) ejection
fraction was 0.30. A repeat coronary angiography revealed
patent stents in all three coronary arteries. He was taken
up for ICD implantation for secondary prevention of

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cardioverter defibrillator; Left superior vena
cava; Myocardial infarction; Ventricular tachycardia
Core tip: Persistent left superior vena cava (LSVC) can
be incidentally detected during pacemaker implantation through left pectoral side. we hereby report a
case of persistent LSVC, who had successful single
chamber implantable cardioverter defibrillator (ICD)
implantation with dual coil active fixation lead. We
achieved good functional parameters of the ICD and
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Figure 1 X-ray in Antero-posterior view shows. A: Guide
wire course from left subclavian vein to right atrium across the
left heart border, suggesting left superior vena cava draining
into right atrium; B: Simultaneous venogram shows individual
drainage of both right and left superior vena cava (SVC) to right
atrium, without any bridging communicating vein between the
two. Left SVC shows lead in-situ.

Figure 2 X-ray in Antero-posterior (A) and lateral (B) view
shows dual coil right ventricle lead implanted at right ventricle apex. Venogram in figure (A) confirms persistence of left
superior vena cava.

system[1]. Its prevalence is 0.3%-0.5% in normal population[2,3]. There is considerable anatomic variation in venous
drainage with persistent LSVC. A right side superior vena
cava (SVC) may be absent, or both right and left SVC if
present may or may not be connected with a bridging innominate vein[3-5]. It is technically challenging to direct
the pacing lead at appropriate RV site in the presence of
LSVC[3,6], as forward movement of the lead in right atrium
is commonly towards SVC or IVC side and remain away
from the tricuspid valve. As reported by others, we also
made a manual U turn in the stylet to direct the active
fixation lead from right atrium to right ventricle. After
few manipulations, we could successfully screw the active
fixation lead at RV apex and achieved satisfactory pacing parameters. The fluoroscopy time of 12 min was also
comparable with others[4]. We have used active fixation RV
lead to have adequate lead stability, as being used by other
operators[3-6]. There is also a concern about optimum vector for defibrillation potential in these patients, as SVC
coil is in coronary sinus and on the left side, instead of
its usual right SVC position[4,7]. Few operators have used
additional subcutaneous patch[8,9] or defibrillation coil[10]
for the optimal defibrillation potential. Even, Tauras et
al[11] had performed innominate vein angioplasty to put
defibrillation lead via right SVC in a patient with LSVC.
As there was absent bridging innominate vein in the index
case (Figure 1B), we could not approach to right SVC
from left side. Various authors have used a single coil lead
in such a situation to avoid high defibrillation threshold[4,7],
however we achieved effective 15 J defibrillation threshold (DFT) even with dual coil lead. A newer generation
device like the one we implanted (Medtronic Maximo II,

sudden cardiac death. After conventional left subclavian
vein puncture, the guide wire took the unusual course by
descending across the left heart border to reach the right
atrium, suggesting a persistent LSVC (Figure 1A). A contrast injection from left ante-cubital vein confirmed the
presence of LSVC. There was no communicating vein
between left and right superior vena cava (Figure 1B). An
active fixation, dual coil RV lead (Medtronic Sprint Quattro Secure, Model No.6947, length 65 cm, 8.2 F) was
passed through the LSVC-coronary sinus for implantation. A U shaped stylet was used to direct the lead from
right atrium to RV. A wide loop of the lead was made in
right atrium and the tip of the lead was directed towards
tricuspid valve with the help of curved stylet. After few
manipulations, the lead could be positioned at RV apex
(Figure 2). The lead parameters were satisfactory-pacing
threshold was 1.2 V at 0.5 milli-seconds pulse width, with
a pacing impedance of 1098 Ω, R wave amplitude was 7.8
milli-Volts with slew rate of > 2.0 Volts/s. The RV and
SVC defibrillation impedance was 41 and 46 ohms, respectively. The device (Medtronic Maximo II VR, Model
D284VRC) was connected with the lead and implanted
in left pectoral region. The total fluoroscopy time for the
procedure was 12 min. An initial 15 J shock could revert
the ventricular fibrillation to normal sinus rhythm during
defibrillation testing (DFT), with SVC coil in on-mode.
During 6 mo of follow-up, he did not have any shock or
anti-tachycardia pacing for ventricular tachycardia.

DISCUSSION
The persistent LSVC is a remnant of embryologic venous
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Model No. D284VRC), have an option to turn-off the
SVC coil, thus make it functional as a single coil lead.
This option can be tried in the index case, if tachycardia
therapy is not effective at follow-up.
In conclusion, we hereby report a case of persistent
LSVC, who had successful single chamber ICD implantation with dual coil active fixation lead. We achieved good
functional parameters of the ICD and had uneventful 6
mo of follow-up.
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CARDIOVASCULAR DISEASES

A case of type Ⅰ variant Kounis syndrome with Samter-Beer
triad
Jayesh S Prajapati, Kapil M Virpariya, Ashok S Thakkar, Atul D Abhyankar
Jayesh S Prajapati, Kapil M Virpariya, Department of Cardiology, UN Mehta Institute of Cardiology and Research Center,
Ahmedabad 380016, Gujarat, India
Ashok S Thakkar, Department of Clinical Trials, Sahajanand
Medical Technologies Pvt. Ltd., Surat 395004, India
Atul D Abhyankar, Department of Cardiology, Shree BD Mehta
Mahavir Heart Institute, Athwagate, Surat 395001, India
Author contributions: Prajapati JS, Virpariya KM, Thakkar AS
and Abhyankar AD designed the research and wrote the paper;
Prajapati JS and Virpariya KM performed the research.
Correspondence to: Jayesh S Prajapati, MD, DM, Associate
Professor of Cardiology, Department of Cardiology, UN Mehta
Institute of Cardiology and Research Center, BJ Medical College
and Civil Hospital Campus, Asarwa, Ahmedabad 380016, Gujarat, India. drjsprajapati@yahoo.co.in
Telephone: +91-79-26464343 Fax: +91-79-22682092
Received: January 27, 2013 Revised: March 4, 2013
Accepted: March 15, 2013
Published: February 8, 2014

Core tip: When there is a young individual with no
predisposing factors of atherosclerosis and apparent
coronary lesion, with or without electrocardiography
and biochemical markers of infarction, the possibility
of Kounis syndrome should be kept in mind. In such a
situation, intracoronary vasodilators, nitrates, nicorandil
or diltiazem should be used before proceeding with
a coronary intervention. An urgent eosinophil count
should be done before proceeding with a coronary intervention to rule out coronary spasm.

Abstract

INTRODUCTION

Original sources: Prajapati JS, Virpariya KM, Thakkar AS,
Abhyankar AD. A case of type Ⅰ variant Kounis syndrome
with Samter-Beer triad. World J Cardiol 2013; 5(4): 112-114
Available from: URL: http://www.wjgnet.com/1949-8462/full/
v5/i4/112.htm DOI: http://dx.doi.org/10.4330/wjc.v5.i4.112

Kounis syndrome is defined as the coexistence of acute
coronary syndromes with situations associated with allergy
or hypersensitivity, as well as anaphylactic or anaphylactoid
reactions, to a variety of medical conditions, environmental and medication exposures. Patients undergoing stent
implantation receive several substances which have antigenic properties. Many etiologies have been reported[1,2],
including drugs (antibiotics, analgesics, antineoplastics,
contrast media, corticosteroids, intravenous anesthetics,
non-steroidal anti-inflammatory drugs, skin disinfectants,
thrombolytics, anticoagulants), various conditions (angioedema, bronchial asthma, rhinitis, nasal polyp, urticaria,
food allergy, exercise-induced allergy, mastocytosis, serum
sickness), environmental exposure (stings of ants, bees,
wasps and jellyfish, grass cuttings, millet allergy, poisoning,
latex contact, eating shellfish, viper venom poisoning) and
stent implantation (nickel, chromium, manganese, titanium, molybdenum, polymers), which can induce allergy,

Kounis syndrome is defined as the coexistence of acute
coronary syndromes with situations associated with allergy or hypersensitivity, as well as anaphylactic or anaphylactoid reactions, to a variety of medical conditions,
environmental and medication exposures. We report a
case of Kounis-Zavras syndrome type Ⅰ variant in the
setting of aspirin-induced asthma, or the Samter-Beer
triad of asthma, nasal polyps and aspirin allergy. When
there is a young individual with no predisposing factors
of atherosclerosis and apparent coronary lesion, with or
without electrocardiography and biochemical markers
of infarction, the possibility of Kounis syndrome should
be kept in mind.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Kounis syndrome; Samter-Beer triad; Nasal
polyps; Coronary spasm; Aspirin allergy
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either separately or synergistically[3].

A

CASE REPORT
A 19 year old male presented with history of dyspnoea.
Over the past 2 d, he had chest pain and the first episode
of syncope and was admitted to hospital. On physical examination, he was sweaty but hemodynamically stable. He
had no family history of coronary artery disease. Electrocardiography (ECG) showed ventricular tachycardia (VT).
On arrival, his Troponin-T was elevated (0.26 ng/mL,
reference range: 0-0.03 ng/mL). A diagnosis of non-ST
segment myocardial infarction with complete heart block
was made. Cardiac catheterization demonstrated 99%
lesion in mid right coronary artery (RCA). The ejection
fraction was 60%. The percutaneous coronary intervention was performed via the right femoral artery access
route. A sirolimus-eluting stent (3.5 mm × 23 mm) was
deployed with an excellent angiographic result. The patient was discharged on the fifth day.
Two months later, the patient was again hospitalized
with a second episode of syncope arrest and chest pain.
In the brain magnetic resonance image, no significant
focal intracranial abnormality was detected. An absolute
eosinophil count was 645 cumm/μL (reference range:
40-440 cumm/μL). Check angiogram revealed a well
flowing RCA stent with 40% de novo lesion. The remaining coronary arteries were normal. The patient was recommended for medical management and was discharged
on the seventh day.
Five months later, the patient had a 3rd episode of
syncope, and hence was rehospitalized for clinical evaluation with twenty-four hour electrocardiographic (Holter)
monitoring, which was normal. At this time, ECG and
echocardiography were normal. Patient developed VT
during hospitalization which was reverted with direct
current shock and beta blockers were started. During the
hospital stay, on the 3rd day, the patient had chest pain
again. Troponin-I was positive. A 12-lead electrocardiogram showed ST elevation in anterior leads, suggestive of
hyper acute stage of anterior wall myocardial infarction.
The patient was transferred to the intensive cardiac care
unit and there the ST elevation disappeared. Echocardiography showed mid apical septum and apex hypokinesia. Glycoprotein IIb/IIIa inhibitors were given.

B

C

Figure 1 Angiographic images. A: Well flowing patent right coronary artery;
B: Angiography revealed mid left anterior descending (LAD) two consecutive
lesions (arrows) at D2 bifurcation; C: After iv nicorandil and nitroglycerin, mid
LAD lesions (arrows) at D2 bifurcation.

spasm. The patient was discharged under treatment with
oral nicorandil, nitrates, diltiazem and antiplatelets. Beta
blockers were omitted (Figure 1).
After discharge, patient had difficulty in breathing due
to some nasal obstruction, so an Ear Nose and Throat
(ENT) surgeon consultation was done. Subsequently, a
nasal ethmoidal polyp was detected by the ENT surgeon
on the basis of a computed tomography scan. The chest
physician’s opinion was taken and pulmonary function
tests were done, which were suggestive of mild obstructive lung disease. Bilateral functional endoscopic sinus
surgery was also done (3.5 cm × 2.5 cm, reference range:
0.2 cm × 0.2 cm up to 1.4 cm × 0.8 cm). The histopathological examination of polyps was suggestive of inflammatory nasal polyps. An immunoglobulin E level was 396
kU/L (reference range: 20-100 kU/L). Normal range for

DISCUSSION
When the fourth check angiography was done, it revealed
a mid to distal left anterior descending (LAD) 90% discrete lesion with sluggish flow and a well flowing RCA
stent. The patient was taken for percutaneous transluminal coronary angioplasty (PTCA) to LAD after 3 d.
During coronary angiography, prior to PTCA, another
80% lesion proximal to previous 90% lesion was revealed
where previously no plaque was present. After repeated
administered nicorandil and nitrates, both lesions became
insignificant. Hence, we suspect it might due to coronary
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all allergens is less than 0.35 U/L. Within food, cucumber 1.70 U/L, wheat 2.00 U/L, groundnut 1.80 U/L and
yeast 1.60 U/L induce mid high allergy. Within inhalants,
house dust 1.90 U/L, dog dander 1.10 U/L and paper
dust 1.10 U/L induce mid high allergy, while house dust
mite 3.50 U/L induces high allergy. Within contact, perfume 1.40 U/L induces mid high allergy. Within drugs,
ciprofloxacin 1.70 U/L, cloxacillin 1.30 U/L and diclofenac 1.10 U/L induce mid high allergy, while oxacillin
0.90 U/L, tetracycline 0.60 U/L and norfloxacin 0.80 U/L
induce mild allergy. During allergic screening tests (by
immune-enzyme immune assay), it was found that the
patient was allergic to contact, drugs, food and inhalants.
The patient was advised to avoid these allergens and put
on topical steroids, cetrizine and montelukast. Aspirin
was omitted. To date, the patient has been doing well for
the last 9 mo.
Today, allergic angina and allergic myocardial infarction are referred as “Kounis syndrome”. Aspirin-induced
asthma was first described by Widal et al in 1922 and later
by Samter et al[4] in 1967. The term Samter’s triad (asthma,
aspirin sensitivity and nasal polyps) became popular. The
Samter-Beer triad generally starts as chronic rhinitis with
development of nasal polyposis. Salicylate intolerance
and asthma develop over 1 to 5 years[5].
When there is a young individual with no predisposing factors of atherosclerosis and apparent coronary le-

sion, with or without ECG and biochemical markers of
infarction, the possibility of Kounis syndrome should be
kept in mind. In such situations, intracoronary vasodilators, nitrates, nicorandil or diltiazem should be used before proceeding with a coronary intervention. An urgent
eosinophil count should be done before proceeding with
coronary interventions to rule out coronary spasm.
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Heart stopping tick
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complete remission. It is important to consider the reversible causes of complete AV block since appropriate
therapy can avoid the need for permanent pacemaker
insertion.
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INTRODUCTION
The incidence of cardiac involvement in Lyme disease
has been estimated to be 4%-10% in the adult population
in the United States[1,2]. Lyme disease should be suspected
as a cause of AV block in a patient living in an endemic
area or a recent trip to an endemic area. Our case depicts
the importance of starting treatment early awaiting serology in order to prevent serious morbidity and mortality.
We also discuss the clinical presentation, diagnosis and
treatment.

Abstract
Although Lyme carditis is relatively rare within 4-6 wk
of exposure, it can uncommonly present as the first
sign of disseminated Lyme disease. Here we present 17
year old boy who presented to the emergency department with chest discomfort and was later found to have
complete atrioventricular block due to lyme carditis. He
had uneventful recovery after empiric treatment with
ceftriaxone. Our case highlights the importance of considering reversible causes of complete AV block since
appropriate therapy can avoid the need for permanent
pacemaker insertion.

CASE REPORT
A 17-year-old man presented to the Emergency Department with acute chest discomfort for 1 d. Two weeks
ago, he had developed a febrile illness with headache. At
that time he was seen in outpatient clinic and was diagnosed with a viral illness and sent home with supportive
care. Over the course of the week his fever resolved,
however, he reported some nonspecific chest discomfort
which became progressively worse. His social history was
significant for living in woody area and being bitten by a
tick 5 wk back. However, he denied being tested or treated for lyme disease, history of rash and joint pain. His
family history was not significant for any heart disease or
sudden cardiac death.
His physical examination was unremarkable with
normal vital signs. Electrocardiography (ECG) revealed

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Lyme carditis; Heart block; Antibiotic; Pacemaker; Disseminated lyme; Borrelia burgdorferi; Tick
bite
Core tip: Seventeen-year man presented with acute
chest discomfort following a tick bite 5 wk back. His
hospital course was complicated with the development
of first degree AV block which rapidly deteriorated to
total AV block. Due to high grade of suspicion of lyme
disease and positive lyme enzyme-linked immunosorbent assay and Lyme IgM (Western blotting), treatment
with Ceftriaxone and doxycycline was started with
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A

B

Figure 1 Electrocardiography. A: AV-dissociation (Ⅲ degree heart block) in lead Ⅱ; B: first degree AV block in lead Ⅱ following regression of complete heart block
2 d after treatment.

sinus arrhythmia and first degree AV block with a ventricular rate of 97 beats/min. Echocardiogram showed no
evidence of structural heart disease. His complete blood
count, basic metabolic panel and urine analysis were all
within normal limits. Streptococcal throat swab done 2 wk
ago was normal. He was placed in observation unit and
monitored on telemetry. In the subsequent 24 h he had
first degree heart block initially followed by intermittent
episodes of complete heart block with AV dissociation
(Figure 1A). However he was hemodynamically stable during the whole time. ECG showed sinus tachycardia with
an atrial rate in the range of 100 beats/min with complete
heart block with narrow escape beat. Empirical treatment
with Ⅳ Ceftriaxone 2 g once a day was started and patient
was monitored on telemetry. Further tests done including
peripheral smear, serological titers for ehrilichiosis, Rocky
Mountain spotted fever, streptococcal throat culture
blood and urine culture were all negative. Lyme enzymelinked immunosorbent assay (ELISA) was positive. Lyme
IgM through Western blotting was consistent with early
infection. After 2 d he had regression of his complete
heart block to first degree heart block (Figure 1B). He was
discharged on doxycycline to be taken for total of 3 wk.
He remains asymptomatic with normal ECG after 3 wk.

the onset of erythema migrans. Generally, cardiac complications occur in the early disseminated phase. Disturbance
of AV nodal conduction is the most common cardiac
manifestation of Lyme disease. This is usually self-limited
and does not require permanent cardiac pacing[6]. Patients
usually complain of dizziness, shortness of breath, substernal chest pain, and palpitations. ECG findings include
T-wave flattening or inversions in the lateral and inferior
leads[1]. Other conduction disturbances in Lyme disease
with unfavourable prognosis are low escape rhythms with
severe AV block, which are slow and of wide QRS pattern; transient lack of any escape rhythm, with brief asystoles; and fluctuating bundle branch block depicting either
transient His-Purkinje involvement or intranodal AV
block[7]. In addition, pericarditis. endocarditis, myocarditis,
pericardial effusion, myocardial infarction, coronary artery
aneurysm, QT interval prolongation, tachyarrhythmias
and congestive heart failure have been reported[8]. Myopericarditis is rare but may lead to transient cardiomegaly
or pericardial effusion with non-specific ST and T wave
changes on the electrocardiogram[9].
Although the cause of the AV nodal dysfunction in
Lyme carditis is unknown, autopsy findings of transmural lymphoplasmacytic infiltrate, necrosis of myocardial
fibers, and spirochetes in the endomysial space of myocardial cells[4] have been reported. Direct dissemination
of spirochetes into cardiac tissues, the inflammatory
response associated with the infection, or both have also
been implicated as the cause of AV nodal dysfunction[10].
The diagnosis of Lyme carditis can be challenging if
it is the initial presentation of the disease process and patient does not remember having a tick bite. AV block may
be the first and only sign of Lyme disease. ELISA testing is preferred for early diagnosis, but most patients are
seropositive for IgG antibody only after several weeks.
Immunofluorescence assays and Western blotting can
also be used[11]. A two-step protocol for the evaluation
of Borrelia burgdorferi antibodies in sera has been recommended in the United States[12]. The history of tick bite,
positive lyme serology, negative serology for babesiosis,
ehrlichiosis, in our case helped us to establish the cause
of complete heart block.
More than 90% of the patients with Lyme carditis
have complete recovery with only up to a third of the
patients requiring temporary cardiac pacing[13]. Although

DISCUSSION
Lyme disease, caused by spirochaete Borrelia burgdorferi
is transmitted by the bite of Ixodes tick. It constitutes
one of the most common tickborne infections in the
Northern hemisphere[3] and can involve multiple organs.
The clinical manifestations of Lyme disease can be divided into 3 stages. Stage 1 is the acute illness, usually
presenting 2 wk after the initial infection with erythema
migrans with or without constitutional symptoms. Approximately two thirds of patients progress to stage 2
or dissemination phase, which can involve cardiac or
neurologic abnormalities, weeks to months later[4]. Stage
3 or late chronic phase presents months to years later
and classically involves the musculoskeletal system with
destructive chronic arthritis, with the potential for late
neurologic abnormalities[5].
Lyme carditis is defined as myocarditis, pancarditis
or acute AV conduction disturbance, usually above the
bundle of His[1,2]. It is usually clinically apparent 3 wk after
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recovery may be delayed and late complications such as
dilated cardiomyopathy may occur, the overall prognosis of Lyme carditis is very good. It has recently been
demonstrated that, unless meningitis is present, oral
doxycycline is as effective as parenterally administered
ceftriaxone in preventing the late manifestations of
Lyme disease[6]. Patients with minor cardiac involvement
(first-degree AV block with PR interval < 0.3 s) could be
treated orally with doxycycline, tetracycline, or amoxicillin. Doxycycline is the drug of choice as it is also effective for other tick borne diseases (babesiosis, ehrlichiosis,
anaplasmosis) that could be co-transmitted and lead to
a more serious outcome[14-16]. Patients with more severe
conduction system disturbances (first-degree AV block
with a PR interval > 0.3 s, second or third-degree AV
block) should be hospitalised in a coronary care unit and
treated with either intravenous antibiotics like ceftriaxone or high-dose penicillin G. Insertion of a temporary
transvenous pacemaker may be required [5]. As in our
case the degree of heart block can fluctuate rapidly from
first degree to second degree to complete AV block very
quickly in minutes to hours so careful observation is
prudent. Treatment with an antibiotic can revert the AV
block within 48 h of therapy[1].
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CARDIOVASCULAR DISEASES

Impact of cardiac magnet resonance imaging on
management of ventricular septal rupture after acute
myocardial infarction
Tobias Gassenmaier, Armin Gorski, Ivan Aleksic, Nikolas Deubner, Frank Weidemann, Meinrad Beer
had intra-aortic balloon pump implanted, and extracorporeal membrane oxygenation was initiated. During the
following days, the patient’s situation improved, and
surgical correction of the ventricular septal defect could
successfully be performed. To the best of our knowledge, this case report is the first description of postinfarction ventricular septal rupture by the use of cardiac
MRI in an intensive care patient with cardiogenic shock
and subsequent successful surgical repair.
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Core tip: We report on the case of a 74-year-old man
who developed cardiogenic shock and ventricular septal
rupture following an episode of acute myocardial infarction. Cardiac magnet resonance imaging (MRI) provided
detailed information on size, localization and tissue
integrity of the ruptured septum with respect to the
myocardial infarction zone, followed by successful surgical repair of the defect. To the best of our knowledge,
this case report is the first description of post-infarction
ventricular septal rupture by the use of cardiac MRI in
an intensive care patient with cardiogenic shock and
subsequent successful surgical repair.

Abstract
A 74-year-old man was admitted to the cardiac catheterization laboratory with acute myocardial infarction.
After successful angioplasty and stent implantation into
the right coronary artery, he developed cardiogenic
shock the following day. Echocardiography showed ventricular septal rupture. Cardiac magnet resonance imaging (MRI) was performed on the critically ill patient and
provided detailed information on size and localization of
the ruptured septum by the use of fast MRI sequences.
Moreover, the MRI revealed that the ventricular septal rupture was within the myocardial infarction area,
which was substantially larger than the rupture. As the
patient’s condition worsened, he was intubated and
WCCR|www.wjgnet.com
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INTRODUCTION
Ventricular septal rupture after myocardial infarction is
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a rare complication but associated with a high mortality
rate[1,2]. Cardiac magnetic resonance imaging (MRI) can
provide detailed information on size and localization of
the ruptured myocardium with respect to the myocardial
infarction zone. We present a case of postinfarction ventricular septal rupture that was examined via cardiac MRI
prior to surgical repair.

lowed sufficient discrimination between scar, edema, and
movement artifacts. Using these sequences, the rupture
previously described by echocardiography was detected
in the posterior septum with a defect size of about 2 cm
and a surrounding wall edema with a diameter of about 4
cm. Late Gadolinium enhancement (LGE) imaging with
PSIR-SSFP revealed an infarction area reaching from
basal septal inferior to apical inferolateral, which, with a
size of 3-4 cm, was substantially larger than the ventricular septal defect. Furthermore, it showed that the defect
was within the infarction area (Figure 1).
As the patient’s condition worsened, he was intubated
and had an intra-aortic balloon pump (IABP) implanted.
Extracorporeal membrane oxygenation (ECMO) was initiated three days after the initial event, bridging the time
until surgical repair in order to relieve secondary end organ failure, namely acute renal and liver failure.
During the following days, the patient’s situation
improved, and surgery could be performed on day six
after the onset of the myocardial infarction based on the
results of cardiac MRI, knowing the extent of the septal
defect, and the fact that viable tissue existed, making surgical repair of the defect possible.
Three target vessels were revascularized utilizing the
left internal thoracic artery and saphenous vein grafts.
The left ventricle was longitudinally opened posteriorly
and parallel to the septum. The excision of the fragile infarction zone resulted in a large septum defect. The myocardial edges were stabilized with Teflon felts in sandwich
technique, and the defect was covered with a Dacron
patch reaching from the posterior mitral annulus to the
left ventricular apex. The anterolateral papillary muscle
had to be refixed. The intraoperative echo showed a competent mitral valve and no residual shunt.
The ECMO-support was continued until the first
and the IABP-support until the fourth postoperative
day. After prolonged weaning, the patient was eventually
discharged to rehabilitation in subjective well-being almost two months after the initial event. He is alive and in
NYHA class Ⅱ six months after the operation.

CASE REPORT
A 74-year-old man presented with a new episode of chest
pain to his local general practitioner. Because the on-site
electrocardiogram (ECG) showed ST-segment elevations,
the patient was referred directly to our cardiac catheterization laboratory.
Physical examination showed hypotension but no
dyspnea and no peripheral edema. The 12-lead ECG
demonstrated sinus rhythm with a heart rate of 80/min,
ST-segment elevation in the inferior leads (Ⅱ, Ⅲ, and
aVF), and ST-segment depression in leads V3 to V5.
Cardiac catheterization showed an occlusion of the right
coronary artery, which was successfully recanalized by
angioplasty and implantation of a bare metal stent. It was
decided to postpone additional stenosis of the left main
artery and the left circumflex artery for intervention in a
later session. Afterwards, the patient was initially symptom-free with persistent hypotonic blood pressure. Echocardiography showed inferior wall akinesis with preserved
left ventricular function and no aneurysm or ventricular
septal defect.
The following day, the patient developed cardiogenic
shock with supraventricular tachycardia. Echocardiography showed septal dyskinesia, a ventricular septal rupture
basal inferoseptal of about 8 mm, and a left-to-right
shunt of about 30%. Medical therapy included a daily
dose of 100 mg aspirin, 75 mg clopidogrel, 40 mg simvastatin, and 2.5 mg fondaparinux. Norepinephrine was
applied, adapted to the mean arterial blood pressure at a
target pressure of 60-70 mmHg. Because the patient was
stable at this mean arterial pressure of only 70 mmHg despite administration of norepinephrine and considering
the high operative mortality, it was decided to first adopt
a conservative approach and gain additional information
in order to plan surgical repair.
Therefore, the next day, a cardiac MRI in short axis
and four-chamber view was performed on a MAGNETOM® Avanto 1.5 Tesla (Siemens AG Sector Healthcare,
Erlangen, Germany). The main questions were size and
localization of MI, and whether the rupture was located
inside nonviable tissue or surrounded by viable tissue for
surgical closure of the myocardial defect. The MRI was
performed under emergency conditions and administration of analgesics and sedatives. Heart rate during MRI
was 105 beats/min. The ventricular septal rupture first
diagnosed by echocardiography was confirmed by cardiac
MRI. Although the patient was under mild sedation, there
was severe movement of the patient, making fast MRI
sequences necessary. Therefore, a fast HASTE 2D for
morphologic analysis, a fast SSFP LGE (7 heart beats),
and a SSFP cine (not shown) were performed and alWCCR|www.wjgnet.com

DISCUSSION
In a patient with acute myocardial infarction, cardiac MRI
was able to provide detailed information on size, localization, and tissue integrity of the ruptured septum with
respect to the myocardial infarction zone.
Cardiac MRI has previously been utilized for characterization of ventricular septal defects, e.g., following
chest trauma[3,4]. Nonetheless, none of these patients had
been in a critical condition when cardiac MRI was performed. To the best of our knowledge, this case report is
the first description of post-infarction ventricular septal
rupture by the use of cardiac MRI in an intensive care
patient with cardiogenic shock and subsequent successful
surgical repair.
Interestingly, previous implantation of coronary baremetal or drug-eluting stents is not a contraindication for
cardiac MRI since various studies have confirmed the
safety of both in MRI at 3 Tesla or less[5,6]. Operative
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Figure 1 Cardiac magnet resonance imaging revealed size and localization of the ruptured septum with respect to the myocardial infarction zone. Ventricular septal rupture in the infarction zone. A: Late Gadolinium enhancement in short axis view; B: On TRUFI localizer; C: On HASTE in short axis view; D: Long axis
view. Solid arrows indicate ventricular septal rupture, dashed arrows indicate myocardial infarction zone.

mortality is about 54% if the surgical repair is performed
within seven days from acute myocardial infarction[1].
Both timing and method of choice for correction of
ventricular septal defect are still being debated[2], and percutaneous closure of ventricular septal defects is a new
alternative to surgical repair[7]. However, to date, no studies have compared this new approach to surgical correction.
As postmyocardial infarction ventricular septal rupture is a severe and life-threatening complication, several
limitations such as heart rate or circulatory stability exist for performing cardiac MRI in critically ill patients.
Therefore, cardiac MRI may not be applicable in all patients, and its overall role in acute postinfarction ventricular septal defect can be considered marginal. However,
when being performed, it can provide precise information on localization and size of the defect with respect
to the myocardial infarction zone, which is of particular
interest before surgical correction.
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INTRODUCTION
Amyloidosis is a disease that is characterised by the extracellular deposition of proteinaceous material (amyloid).
A distinction has to be made between the (rare) AMamyloidosis and the more common AL-amyloidosis on
which this report will focus.

CASE REPORT
Abstract

A 66-year old man was referred to our outpatient clinic for
a second opinion because of slowly increasing shortness
of breath on exertion, fatigue and reduced exercise tolerance over the previous year. His medical history included
a non-ST segment elevation myocardial infarction with
preserved left ventricular (LV) function and mild chronic
obstructive pulmonary disease. Family history did not reveal
any cardiovascular diseases or sudden cardiac death. On
physical examination, blood pressure was 130/80 mmHg, a
third heart sound was detected but there were no signs of
heart failure. Electrocardiography showed microvoltages
in the limb leads, a first degree atrio-ventricular block and
Q-waves in the anterior and inferior wall leads. Laboratory
tests revealed a ferriprive anaemia Hb 6.6; normal (N) =
8.5-11.0 mmol/L), elevated creatinine (150 µmol/L, N
< 100 µmol/L), γ-glutamyltransferase (292 U/L, N < 35
E/L) and alkaline phosphatase (200 U/L, N < 120 E/L).
Previous echocardiography 8 years before presentation
demonstrated preserved LV function with ejection fraction
(EF) of 64%, concentric LV hypertrophy with a width of

We present the case of a 66 year old male who presented with dyspnea and reduced exercise tolerance.
Echocardiography demonstrated impaired left ventricular (LV) function and restrictive diastolic function with
pronounced concentric left ventricular hypertrophy
(LVH) without a history of hypertension and no aortic
valve stenosis. Differential diagnostics of concentric
LVH are discussed in detail. In the current case, cardiac
amyloidosis (AL) amyloidosis was diagnosed and confirmed by serum amyloid P (SAP) scintigraphy and abdominal fat aspiration biopsy. This case shows the rapid
decline in clinical condition with progression of cardiac
involvement of AL. As discussed in detail, cardiac involvement in AL-amyloidosis generally denotes a poor
prognosis, regardless of the method of treatment.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Amyloidosis; Cardiac involvement; Echocardiography; Treatment; Prognosis

WCCR|www.wjgnet.com

1502

February 8, 2014|First Edition|

Brugts JJ et al . Echocardiography and cardiac AL-amyloidosis

A

B

C

D

Figure 1 Transthoracic echocardiography images. A: Parasternal long axis view diastolic still frame demonstrating thickened myocardium
with sparkling of the septum. IVSd 19 mm, LPWd 19 mm; B: Apical four chamber view end diastolic still frame demonstrating thickened myocardium and normal appearance of heart valves; C: PW Doppler measurement of MV inflow. MV E/A ratio 1.8; E-vel 0.80; A-vel 0.57; IVRT 77
ms; dt 224 ms; D: Tissue Doppler Imaging with PW Doppler measurement on medial annulus of MV with E’ 3 cm/s E/E’ ratio 26.2 confirming
the diastolic dysfunction. S’ 3.5 cm/s associated with impaired left ventricular function.

At presentation, echocardiography showed a moderately
impaired LV function (EF 34%) with a sparkling IVS of 19
mm diameter. Diastolic dysfunction had worsened to grade
Ⅲ with E/A ratio of 1.8 [E-vel 0.80 A-vel 0.57; S’ 3.5 cm/s
(N > 5 cm/s); E/E’ ratio 26.2 (N < 15)] with an increased
RVSP of 41 mmHg with moderate tricuspid insufficiency
(Figure 1). Values of S’ and E/E’ reflected the poor systolic
function and raised filling pressures in our patient. The decline in ejection fraction and pronounced concentric LVH
without a history of hypertension or aortic valve stenosis
on echocardiography with new complaints of exertional
dyspnea were reasons for further investigation to rule out
or demonstrate other causes of concentric LVH such as
amyloidosis, Fabry’s disease etc.[1,2]. Blood tests showed no
para-proteinemia, but free light chains were found in urine
(0.06 g/L) and serum samples. Based on the latter finding
AL-amyloidosis was suspected[1,2]. This diagnosis was confirmed by serum amyloid P (SAP) scintigraphy (Figure 2)
and abdominal fat aspiration biopsy (Figure 3). Bone biopsy
revealed mild clonal plasma cell dyscrasia with excess of
light chains and total plasma cells of 5 %. Cardiac magnetic
resonance imaging (CMR) confirmed cardiac involvement
with areas of fibrosis in the inferolateral wall[1,2]. Upon
diagnosis, chemotherapy with Melfalan, Thalidomide and
prednisolone was initiated according to the Palumbo-schedule[3,4]. Chemotherapy did not have any effect on the clinical
condition and nine months after the diagnosis of cardiac
amyloidosis, the patient died of heart failure.

Figure 2 Serum amyloid P scintigraphy 24 h after intravenous injection
of 123I-serum amyloid P. Serum amyloid P (SAP) scintigraphy 24 h after intravenous injection of 123I-SAP. Total body uptake from the side (left image) and
back (right image). Normal blood pool activity is present in organs such as liver,
heart, and kidneys. Intense uptake is present in the spleen.

the interventricular septum (IVS) and LV posterior wall of
18 and 12 mm, respectively. Diastolic function was normal (E/A ratio 0.80; Evel 0.49 m/s; Avel 0.61 m/s) with a
normal right ventricular systolic pressure (RVSP). Subsequent echocardiograms demonstrated a progressive decline
in EF, progressive diastolic dysfunction to grade Ⅱ and
pronounced concentric LV hypertrophy (LVH) without
sparkling. During follow-up the patient remained asymptomatic until the year before his appearance at our centre.
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leads. Due to amyloid infiltration in the conduction system, several conduction disorders and arrhythmias can
occur. Reduced myocardial relaxation is an early echocardiographic finding that usually progresses into restrictive
patterns. There may also be left ventricular hypertrophy,
granular sparkling, atrial dilation, valvular thickening and
pericardial effusion[3-5].
The diagnosis of systemic amyloidosis can be confirmed by SAP scintigraphy and Congo red staining of
abdominal fat aspiration biopsy[3-5]. Immunohistochemical staining determines the kind of protein from which
the amyloid originates. When abdominal fat aspiration biopsy does not result in diagnosis, endomyocardial biopsy
should be considered. The latter has a sensitivity of near
100%. Plasma cell dyscrasia in a bone marrow biopsy
and free lambda or kappa (less common) light chains in
serum and/or urine samples then confirm the diagnosis
AL-amyloidosis[3-5].
This case shows the rapid decline in clinical condition with the progression of cardiac involvement in ALamyloidosis[5]. Regardless of the method of treatment,
cardiac involvement in AL-amyloidosis generally denotes
a poor prognosis,. As in our patient, the median survival
rate from the onset of symptoms of congestive heart
failure is only 6 mo [6].

A

B

Figure 3 Abdominal subcutaneous fat aspirate of the patient stained with
Congo red, magnification x 30. Amyloid score 3+ (10%-60% of the surface is
occupied by amyloid). A: When viewed in normal light, amyloid is stained red;
B:The same specimen viewed in polarised light: amyloid shows apple-green
birefringence.
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ed case of such a unique presentation; (2) Twiddler’s
syndrome, although more common in first few months
of implantation, can present very late; and (3) frequent
monitoring of permanent pacemaker/automatic implantable cardioverter defibrillator is always needed.
Original sources: Parikh V, Barsoum EA, Morcus R, Azab B,
Lafferty J, Kohn J. Unique presentation of Twiddler’s syndrome.
World J Cardiol 2013; 5(6): 207-209 Available from: URL:
http://www.wjgnet.com/1949-8462/full/v5/i6/207.htm DOI:
http://dx.doi.org/10.4330/wjc.v5.i6.207

INTRODUCTION
Twiddler’s syndrome is defined as permanent malfunction of automatic implantable cardioverter defibrillator
(AICD) or permanent pacemaker due to conscious or
subconscious manipulation of pulse generator within
subcutaneous pocket, resulting in dislodgement and/or
retraction of leads, leading to loss of device function[1].
First described in 1968, it is one of the rare complications involving a device[1]. Some of the predisposing factors such as female gender, old age, obesity, weight loss,
excessive movements of the upper limbs, active manipulation of the generator and large size pockets have been
identified[2-5]. However, the exact mechanism behind it
remains elusive.
The benefit of the AICD has been established in
the primary and secondary prevention of ventricular
arrhythmias and sudden cardiac death. Regular monitoring of the AICD is required to ensure normal function. Twiddler’s syndrome, in which the pacemaker
is rotated manually repeatedly, has been described as
a pacemaker complication by Bayliss et al[1]. The syndrome has been described in the AICD population as
well, and has been implicated in device failure leading
to various clinical manifestations including sudden cardiac death[6,7]. However, it presented in a unique manner in our case.

Abstract
We present a rare case of Twiddler’s syndrome diagnosed in an asymptomatic patient on a routine follow
up. This case reiterates the need for frequent monitoring of the implanted device. In addition, it was detected
4 years after implantation of an automatic implantable
cardioverter defibrillator. This late representation is extremely uncommon.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Twiddler’s syndrome; Defibrillator; Complication; Malfunction; Lead dislodgement
Core tip: Our case points out few unique points to be
remembered in regards to Twiddler’s syndrome: (1)
Twiddler’s syndrome can present without any symptoms. Our case was diagnosed with the help of gradually increasing lead impedance. Ours is the first report-
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Figure 1 Automatic implantable cardioverter defibrillator interrogation
showing gradually increasing pacing impedance over a period of 8 mo
(arrow).
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B
Figure 4 Antero-posterior chest X-ray after
successful placement of
new ventricular lead (arrow). Abandon ventricular
lead can be also be seen.

Figure 2 Chest X-ray. A: Normal appearing lead without any twirling; B: A visible twirling is seen at right atrio-ventricular junction (arrow).

showed impedance > 2000 ohms. Due to extensive fibrosis, it was impossible to extract the lead and decision was
made to abandon it. A new ventricular lead was placed
under fluoroscopic guidance with satisfactory parameters
(Figure 4). Since then, the patient is being followed up
with no recurrence of this complication or malfunction.

CASE REPORT
A seventy-three years old woman with history of hypertension, atrial fibrillation and non ischemic cardiomyopathy status post AICD placement for primary prevention
4 years ago, presented to office for routine check-up.
Patient denied any palpitation, shortness of breath, fatigue or any other complaints at presentation. Electrocardiogram showed 100% demand ventricular pacing. On
routine AICD interrogation, gradually increasing pacing
impedance of right ventricular (RV) pace/sense lead over
8 mo, reaching a maximum of 1862 ohms, was found
(Figure 1). RV pacing and sensing threshold, and shock
parameters were unchanged from last interrogation. A
chest X-ray revealed twirling of the ventricular lead (Figure 2). The decision was made to perform a lead revision.
During the procedure, fluoroscopy of the leads confirmed a twist in the lead in the right atrio-ventricular
junction. Additionally, there was also significant twisting
in the shoulder area, partly intravascular and partly in the
pocket (Figure 3). The ventricular lead was tested and

WCCR|www.wjgnet.com

DISCUSSION
Usually presenting in the first year of implantation, Twiddler’s syndrome causes RV lead malfunction, usually in
the pace/sense lead, and more rarely in the high energy
coils. As such, it can lead to under or over sensing, loss
of capture, and inappropriate AICD shocks. Usually,
these cause symptoms of fatigue and lightheadedness.
Rarely, it can lead to heart failure, phrenic nerve stimulation and sudden cardiac death[6,7].
In conclusion, our case is a unique presentation of
Twiddler’s syndrome in that its initial presentation is in
linearly increasing RV lead impedance, without symptoms. We believe this linear increase demonstrates a
slowly progressing twist, propagating from the pocket
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site down the lead to its distal tip. Moreover, our case is
unique regarding the site of the twist as well, located in
two different locations. With this, we confirm the importance of regular follow up for patients with AICDs.

4
5
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CARDIOVASCULAR DISEASES
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Core tip: Patent foramen ovale (PFO) is a common,
yet benign entity most of the time. Rarely, it is known
to play role in causation of stroke, migraine and even
rarely, profound hypoxemia. We report a rare case of
severe hypoxemia due to PFO where the shunting is
not persistent. We also review the sparse literature on
PFO closure for this indication and discuss how the decision making for such indication needs to be individualized.
Original sources: Pant S, Hayes K, Deshmukh A, Rutlen DL.
Hypoxemia without persistent right-to-left pressure gradient
across a patent foramen ovale: A clinical challenge. World J
Cardiol 2013; 5(7): 254-257 Available from: URL: http://www.
wjgnet.com/1949-8462/full/v5/i7/254.htm DOI: http://dx.doi.
org/10.4330/wjc.v5.i7.254

Abstract
Patent foramen ovale (PFO) closure for systemic hypoxemia is controversial. The first systematic, albeit retrospective, study was recently presented which showed
good procedural and clinical success for PFO closure for
this indication. We present a case of acute right to left
intra-cardiac shunt across PFO where the shunting is
not persistent. Hence making a decision on PFO closure
based on the aforementioned promising trial may not
have been the right decision for the patient. This case
highlights that the decision on PFO closure for such indication needs to be individualized. We also review the
sparse literature on PFO closure for this indication and
discuss how the decision making for such indication
needs to be individualized.

INTRODUCTION
Patent foramen ovale (PFO) closure for systemic hypoxemia
is controversial. The first systematic, albeit retrospective,
study was recently presented which showed good procedural
and clinical success for PFO closure for this indication.

CASE REPORT
A 83-year-old female was transferred from an outside
facility after an extensive evaluation for acute hypoxemia. She initially presented with worsening shortness of
breath over a few days, aggravated by exertion but without any orthopnea or paroxysmal nocturnal dyspnea. She
denied cough or chest pain. Her past medical history was
significant for hypertension, osteoarthritis, transient ischemic attacks, gastroesophageal reflux disease, osteoporosis and coronary artery disease. During the recent admis-

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Transesophageal echocardiography with bubble study. A: Transesophageal echocardiography (TEE) of the patient with a patent foramen ovale (PFO)
showing a wide separation in the inter-atrial septum; B: TEE with injected agitated saline showing the presence of bubbles in the right atrium; C: TEE of the patient
within the same cardiac cycle showing jet of bubbles crossing the inter-atrial septum through the PFO; D: Opacification of entire left atrium as the jet of bubbles gushes through the PFO.

tory rate 23 and oxygen saturation was 90% on nasal
canula oxygen of 15 L/min. Systemic examination was
unremarkable. Arterial blood gas on admission was pH 7.5,
pCO2 25 mmHg, pO2 54 mmHg and HCO3- 19.5 mEq/L.
Chest roentgenogram was normal. Computed tomography angiogram chest PE protocol was negative. The
possibility of intra-cardiac shunt was initially thought less
likely in the absence of a right-to-left pressure gradient
on recent heart catheterization. The patient continued to
remain hypoxemic. Blood gas evaluation performed with
and without oxygen revealed no significant improvement
in PaO2 with oxygen, suggesting right to left shunting at
the intracardiac or intrapulmonary level. A transesophageal echocardiogram with bubble and doppler studies was
subsequently done (Figures 1 and 2). Significant right to
left shunting across a PFO was observed. The inter-atrial
septum was markedly deviated to the left atrial side during systole and represented an atrial septal aneurysm. QP
(pulmonary flow): QS (systemic flow) ratio could not be
precisely estimated due to limited views of the right ventricular outflow tract but was approximately 0.7. This observation suggested significant right to left shunting. She
was also found to have healthcare associated pneumonia
during that time which was adequately treated with antibiotics. PFO closure was considered but it was thought that
the large right to left shunting at the atrial level observed
earlier was likely related to pulmonary vasoconstriction
related to her pneumonia. After a few days, her oxygen re-

Figure 2 Transthoracic echocardiography with Doppler showing significant flow of blood across the inter-atrial septum.

sion to the outside facility, she had undergone a left heart
catheterization (LHC) with stenting of the left circumflex
and obtuse marginal arteries. The right coronary was
chronically totally occluded and attempt to revascularize
it was unsuccessful. The pressure and oxygen saturation
data is presented in Table 1. Ventilation/perfusion scan
showed low probability for pulmonary embolism (PE).
Lung perfusion scintigraphy demonstrated increased uptake underlying the calvarium suspicious for right to left
shunt.
At presentation to our facility, her blood pressure was
139/73 mmHg, heart rate 113 beats per minute, respira-
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Septal Occluder.
The two prerequisite for development of ARLIAS
arepresence of an interatrial shunt such as PFO or less
commonly, atrial septal defect and a functional component that promotes abnormal shunting of the blood
through the shunt. This includes various cardiac or
pulmonary insults such as pulmonary embolus, severe
asthma and right ventricular infarction or coronary artery
bypass grafting that raises right atrial pressure above left
atrial pressure. Treatment of such precipitating factors
may cause resolution of hypoxemia as evident in our patient. Hence, the shunting process may not be persistent,
as a result of which, the atrial chamber pressures could
have been normal in our patient at the time of catheterization. A similar case of hypoxemia, without a persistent right-to-left pressure gradient has been reported by
Marples et al[6]. As the underlying process progresses, a
pressure gradient may develop across the PFO leading to
right-to-left shunting. The process of shunting further
worsens the hypoxia. This may tempt physicians to decide on PFO closure to correct the hypoxemia. However,
such decision would have only invited more complications to our patient (such as right ventricular failure) and
may not have been the right therapy for the patient’s hypoxemia. Hence, it is necessary to carefully consider the
risk-to-benefit ratio and give due importance to physiological considerations before deciding on percutaneous
device closure as a treatment modality for hypoxemia. If
a reversible trigger for development of acute right-to-left
shunting exists, appropriate management of that process may alleviate the need for device closure and related
complications as seen in our patient.

Table 1 Pressure and oxygen saturation in various chambers
measure on cardiac catheterization
Location

Pressure (mmHg)

Right atrium
High
Medium
Low
Right ventricle
Pulmonary artery
Left atrium
Aorta
Inferior venacava
Superior venacava

Oxygen saturation

2

2/18
20/6
3

65%
63%
67%
60%
61%
95%
95%
73%
70%

quirement decreased. Blood gas evaluation was performed
with (pH 7.3, pCO 2 37 mmHg, pO 2 68 mmHg and
HCO3- 22 mEq/L) and without oxygen (pH 7.4, pCO2 34
mmHg, pO2 56 mmHg and HCO3- 21 mEq/L). Repeat
echocardiogram showed persistent but decreased shunting. She was subsequently discharged to a nursing home
on 2 L oxygen.

DISCUSSION
PFO occurs in nearly 30% of the adult population[1].
During the last decade, PFO and right-to-left shunting of
venous blood has been linked to a number of disorders
including cryptogenic headache, migraine and vascular
headache, and decompression sickness with air embolism[2-4]. Recent reports have documented that acute rightto-left inter-atrial shunt (ARLIAS) across PFO may cause
profound and difficult-to-treat hypoxemia[5-7]. This is often diagnosed unexpectedly during investigation for other
causes of acute hypoxia. Echocardiography with bubble
contrast remains the most sensitive, non-invasive and
first line investigation for detection of ARLIAS[5]. The
data on closure of PFO for hypoxemia derives mainly
from case reports and series. Successful closure in these
cases demands not only an acceptable peri-procedural
and long term risk (known as “procedural success”) but
also a complete reversal of the shunt and resolution of
hypoxemia (known as “clinical success”). A systematic review by Khairy et al[7] in 2003 found that the incidence of
major and minor complications of PFO closure was 1.5%
and 7.9% respectively. Cardiac arrhythmias, device embolization, hemopericardium, right heart failure, transient
ischemic attack and residual moderate to severe shunt
are the known complications of device closure[7-9]. The
indication for transcatheter closure of PFO reviewed
by Nguyen et al[10] was for presumed paradoxical emboli.
Over the last decade, there has been significant progress
made in PFO closure terms of device technology, as well
as the technique. Recently, a single-center, retrospective
study of 104 patients undergoing PFO closure for systemic hypoxemia showed a good clinical safety as well
as mechanical effectiveness of PFO closure using Amplatzer Cribriform atrial septal defect Occluder or Helex
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CARDIOVASCULAR DISEASES

Multi-vessel percutaneous coronary intervention in a
patient with a type B aortic dissection-transradial or
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nary intervention (PCI) in a patient with a chronic aortic dissection. There is a paucity of literature on this
subject. This case discusses the possible mechanisms
of dissection propagation with a transfemoral approach
and highlights the need for training in both approaches.
Decision making in choosing arterial access for PCI in
patients with aortic dissection.
Original sources: Hamid T, Choudhury TR, Fraser D. Multi-vessel
percutaneous coronary intervention in a patient with a type B aortic
dissection-transradial or transfemoral? World J Cardiol 2013; 5(7):
258-260 Available from: URL: http://www.wjgnet.com/1949-8462/
full/v5/i7/258.htm DOI: http://dx.doi.org/10.4330/wjc.v5.i7.258

Abstract

INTRODUCTION

Patients with chronic aortic dissections are at high risk
of catheter-induced complications. We report a 41-yearold patient with a type B aortic dissection (Stanford)
who underwent successful three-vessel percutaneous
coronary intervention via the right radial artery approach following a non-ST elevation myocardial infarction. The patient remained asymptomatic at 6 mo
follow-up. Trans-radial approach for coronary interventions can be used safely in patients with Stanford type
B aortic dissection without increasing the risk of procedure- related complications in this high-risk group of
patients.

A 41-year-old male patient was admitted with cardiac
chest pain and elevated troponin. His 12 lead electrocardiogram showed widespread T wave inversion. A diagnosis of non-ST elevation myocardial infarction (NSTEMI)
was made. He was known to have a chronic Stanford
type B aortic dissection, extending in the descending
aorta from beyond the left subclavian artery down to the
abdominal aorta, and was under regular medical surveillance.

CASE REPORT

© 2014 Baishideng Publishing Group Inc. All rights reserved.

His cardiovascular risk factors included hypertension,
hypercholesterolemia and smoking. He had been given
standard NSTEMI treatment with dual antiplatelets (aspirin
300 mg and clopidogrel 300 mg) and low-molecular weight
heparin (weight adjusted) at admission. While an inpatient,
he had further cardiac chest pains and therefore, was transferred to the catheter-lab for cardiac catheterisation. Prior to

Key words: Aortic dissection; Type B; Percutaneous
coronary intervention; Transfemoral
Core tip: The case highlights the use of a transradial
approach to carry out multivessel percutaneous coro-
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A

Figure 1 Computed tomography aorta. A: Sagittal view; B:
Transverse view. Computed tomography aorta showing the
chronic aortic dissection extending from the upper descending
aorta down to the abdominal aorta. Arrows indicate dissection
flap entry and exit points (A) and flap (B).

B

A

B

C

D

Figure 2 Coronary angiogram image. A: Lesions in left
anterior descending (LAD), left circumflex (LCx). Coronary angiogram image showing severe lesions in LAD
and LCx arteries (arrows); B: Percutaneous coronary intervention to LAD and LCx. Post-percutaneous coronary
intervention (PCI) images showing successful PCI to
lesions in LAD and LCx (arrows); C: Lesion in right coronary artery (RCA). Coronary angiogram image showing
tight lesion in RCA (arrow); D: PCI to RCA. Successful
PCI to RCA with a DES (arrow).

the procedure, he received further loading with clopidogrel
300 mg. During the procedure, he received weight adjusted
unfractionated heparin intravenously. The decision to use
standard acute coronary syndrome (ACS) peri-procedural
therapy was made in view of the fact that the patient had
been stable from his chronic aortic dissection and that his
recent electronic computer X-ray tomography technique
(CT) of the aorta showed no extension of his dissection
(Figure 1). Informed consent was obtained prior to the percutaneous coronary intervention.
The coronary diagnostic procedure was performed via
the right radial artery approach. Five French JR4® and JL
3.5® diagnostic catheters were used for the right and left
coronary systems respectively. This confirmed a normal
left main stem. The left anterior descending (LAD), left
circumflex (LCx) and right coronary artery (RCA) had
severe mid-vessel lesions (Figure 2A and C). Due to the
complexity of the case, it was decided to treat all three
lesions at the same procedure.

WCCR|www.wjgnet.com

A Medtronic Launcher EBU 5.0 (6F)® (Medtronic)
guide catheter was used to cannulate the left system.
Two 0.014” BMW® guidewires (Abbott Vascular) were
advanced to the distal LAD and LCx. The lesion in the
LAD was directly stented using a 4.0 mm × 15 mm
Resolute Integrity® drug eluting stent (DES) (Medtronic).
The LCx lesion was pre-dilated using a 2 mm × 15 mm
Maverick Balloon® (Boston Scientific), followed by a 2.75
mm × 22 mm Resolute Integrity® DES.
An Amplatz (AL2) guide catheter was used to cannulate the RCA. A 0.014” BMW® guidewire was advanced
to the distal RCA. The lesion was pre-dilated with a 2.0
mm × 15 mm Maverick Balloon® followed by a 3.0 mm
× 22 mm Resolute Integrity® DES. Excellent final angiographic results were obtained (Figure 2B and D) A
Terumo TR band® (Terumo) was deployed to the radial
access site at the end of procedure. There were no peri
or post procedure complications. A total of 300 mL contrast (Visipaque®) and 7000 units heparin were given. His
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repeat blood tests including haemoglobin, urea, creatinine
and electrolytes were normal post-procedure. The patient
made an uneventful recovery and was discharged a few
days later on dual antiplatelets (aspirin 75 mg and clopidogrel 75 mg daily) and standard secondary prevention.
He was instructed to continue on dual antiplatelets for 1
year and aspirin for lifelong thereafter.

dissections. Indeed, there are case reports of iatrogenic
aortic dissections due to aggressive catheter manipulation during PCI via a radial approach[7]. Furthermore,
in patients with aberrant right subclavian artery (aretria
lusoria), PCI via a right radial approach can be extremely
difficult and there are reports of iatrogenic aortic dissections during such procedures[8].
This case highlights the importance of choosing the
right access approach in patients with a complicated
background like ours. It also highlights the importance
of training interventionalists in both the transradial and
tranfemoral approaches as each has its own merits and is
sometimes the only feasible approach in certain patient
groups.
In conclusion, trans-radial approach for coronary interventions can be used safely in patients with Stanford
type B aortic dissection without increasing the risk of
procedure-related complications in this high-risk group
of patients.

DISCUSSION
Aortic dissection can be classified according to the location of the dissection and the relevance to patient management. The commonly used Stanford classification
distinguishes aortic dissections by whether the ascending
aorta is involved (type A) or not (type B)[1]. The incidence
of aortic dissection in the general population is approximately 2.6-3.5 per 100000 person-years[2,3]. In a study by
Islamoğlu et al[4], 11 of 76 patients with aortic dissection
(acute and chronic) ie 14.5% had concomitant coronary
artery disease. However, none of the chronic type B dissection patients who underwent coronary angiography
had coronary artery disease. CT angiography allows the
fast and reliable detection of aortic dissections and delineation of the dissection flap anatomy.
Since the introduction of trans-radial coronary angioplasty[5], procedural success rates have evolved remarkably
and complex coronary artery lesions can be treated with
minimal complications. Our patient had a chronic Stanford type B aortic dissection. A transfemoral approach
would carry a high risk of complicating the existing dissection. Hildick-Smith et al[6] published a large case series
looking at transradial coronary angiography in patients
with contraindications to a femoral approach. Of 500 patients in that series, 10 patients had aortic dissection and
had a transradial approach. However, there is no series
looking solely at patients with aortic dissection and the
best approach for PCI. Furthermore, there is a paucity of
literature discussing the possible mechanisms of catheterrelated complications in relation to aortic dissections in
cases similar to ours. Mechanisms would include entry
of the catheter tip into the false lumen. Using a femoral
approach, this could happen at the exit site of the existing dissection. Continued advancement of the catheter
would then risk propagation of the dissection into the ascending aorta as well as rupture of the vessel. Additional
risks would include catheter entry into the false lumen via
puncturing the wall between the true and false lumens.
In our patient, to avoid these potential complications, we
safely used the right trans-radial approach for three-vessel
PCI without any procedural complications. This would
appear to be the ideal approach in patients with Stanford
type B aortic dissections as it avoids the descending aorta
and thus, the potential to worsen an existing dissection.
However, a radial approach is not without risk of aortic
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showed a latent hypervagotonic state. This is the first
case report that shows that berberine could present
certain side effects in hypervagotonic people, even in
the absence of a situation that could cause drug accumulation. Therefore, berberine’s use should be carefully
weighed in hypervagotonic people due to the drug’s
bradycardic and antiarrhythmic properties, which could
became proarrhythmic, exposing patients to potential
health risks.
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Core tip: Berberine is widely used in traditional Chinese
medicine for the treatment of congestive heart failure,
hypertension, diabetes, and dyslipidaemia. We report
a case of marked symptomatic sinus bradycardia with
competitive junctional rhythm caused by berberine,
showing that berberine, due to its antiarrhythmic properties, can cause the onset of bradyarrhythmia. In this
case report, we focus on the possible side effects of socalled natural medicine based on holistic, home, and
herbal remedies, which is considered to be safe only
because the treatment is natural. However, under certain conditions, natural medicine can lead to potential
health risks in patients.

Abstract
Berberine is used in traditional Chinese medicine for
the treatment of congestive heart failure, hypertension,
diabetes, and dyslipidaemia and has a good safety profile. We report a case of a 53-year-old sportsman referred to our hospital for the onset of fatigue and dyspnoea upon exertion after he started berberine to treat
hypercholesterolaemia. An electrocardiogram showed
sinus bradycardia (45 bpm), first-degree atrioventricular block, and competitive junctional rhythm. An ergometric stress test showed slightly reduced chronotropic
competence and the presence of runs of competitive
junctional rhythm, atrial tachycardia, and sinus pauses
in the recovery. After 10 d of wash-out from berberine, the patient experienced a complete resolution of
symptoms, and an ergometric stress test showed good
chronotropic competence. An electrocardiogram Holter
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INTRODUCTION
Berberine is an alkaloid from Hydrastis canadensis L., the
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Figure 2 Junctional beats, premature supraventricular beats, sometimes
aberrant starting brief runs of atrial tachycardia.

Figure 1 Competitive junctional rhythm.

Chinese herb Huang Lian, and many other plants. Berberine is widely used in traditional Chinese medicine for the
treatment of congestive heart failure[1-3], hypertension[3],
diabetes, and dyslipidaemia[4-5]. Berberine has multiple
cardiovascular effects, including negative chronotropic,
antiarrhythmic and vasodilatory properties[1,2] and an antiinflammatory effect[6]. Several cardiovascular effects of
berberine are attributed to the blockade of K+ channels
[delayed rectifier and K(ATP)], the stimulation of Na+Ca(2+) exchangers[2,7], and the activation of cardiac M2
muscarinic cholinergic receptors[8].
Berberine has been tested in acute coronary syndrome
patients following percutaneous coronary intervention
(PCI)[6], in congestive heart failure secondary to ischemic
or idiopathic dilated cardiomyopathy[3], in menopausal
women[9], in elderly hypercholesterolaemic patients[10], and
in patients with metabolic syndrome[11], offering various
therapeutic strategies without evidence of side effects.

such as hepatic or biliary disease, was examined and ruled
out.
Given the bradycardic and antiarrhythmic properties
of berberine, we decided to discontinue the drug, and
based on the presence of dyspnoea upon exertion, an
ergometric stress test was performed to evaluate chronotropic competence. A 24-h wash-out from berberine was
sufficient before the test, as berberine’s half-life is less
than 30 min[12]. The ergometric stress test showed slightly
reduced chronotropic competence, with an increase in
the heart rate from 45 bpm to 127 bpm, equivalent to
76% of the maximal prediction. The test also showed a
reduction in the atrioventricular conduction delay, with a
PR that reached 180 ms for a heart rate of 127 bpm. The
patient presented a good functional class (the test was
stopped at the second minute of the step second Bruce
protocol, METs 13.5). The recovery was characterised by
the presence of runs of competitive junctional rhythm;
premature supraventricular beats that were occasionally aberrant, sporadically starting brief runs of atrial
tachycardia (Figure 2); and a sinus pause with an RR of a
maximum of 1.7 s (Figure 3A). Most likely, the patient’s
symptoms were not closely related to bradycardia at rest
but rather to the loss of AV synchronisation during the
junctional rhythm and to the reduction in chronotropic
competence during stress.
Over the following days, the patient experienced a
complete resolution of symptoms and performed normal life activities and his usual sport activity (swimming)
without experiencing dyspnoea or fatigue. After 10 d of
wash-out from berberine, he underwent a new ergometric stress test and an ECG Holter. The ergometric stress
test was normal. The ECG at rest was characterised by
the presence of sinus bradycardia with a heart rate of 43
bpm and first-degree atrioventricular block (PR at rest of
280 ms), as presented several days before. However, the
test presented better chronotropic competence. The test
was maximal (86% of the predicted heart rate), despite
the patient having reached the same workload as in the
first test. The presence of first-degree atrioventricular
block was consistent with a PR interval normalised at a
high rate.
During the ECG-Holter monitoring, we observed a

CASE REPORT
We report a brief case that shows that berberine could
cause side effects under specific conditions.
A 53-year-old man was referred to the emergency
room of our hospital after the onset of fatigue and dyspnoea upon exertion, with evidence of bradycardia. He
was overweight and hyperlipidaemic and used to swim
three times per week. His medical history was unremarkable, except that he had started berberine 6 d before to
treat hypercholesterolaemia. Upon physical examination, the patient presented a normal blood pressure and
oxygen saturation but an irregular heart rate of 50 bpm.
He did not present signs of heart failure, and cardiac,
pulmonary, and vascular examinations were normal. The
electrocardiogram (ECG) showed sinus bradycardia with
a heart rate of 45 bpm, first-degree atrioventricular block
(PR interval of 280 ms), and a competitive junctional
rhythm at 55 bpm (Figure 1). Both blood analysis and
echocardiography did not show any justification for the
marked bradycardia. An overdose of berberine was ruled
out because the patient consumed the correct daily dose.
Because berberine excretion is hepatobiliary[12], the presence of any predisposing factor for reduced excretion,
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sight typical of a hypervagotonic state: bradycardial sinus
rhythm with normal variation of the heart rate with a
circadian cycle and physical activity (FC maximum 104,
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The patient continued to be asymptomatic and to
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dyslipidaemia with diet.

6

7
8

DISCUSSION

9

This is the first case report that shows that berberine
could present certain side effects in hypervagotonic people, even in the absence of a situation that could cause
drug accumulation. Indeed, berberine has been found
to have a good safety profile[2,3,5,6,9-11] in patients with
pathological conditions characterised by a hyperadrenergic state, such as acute coronary syndrome[13], heart failure[14,15], diabetes[16], hypertension[17], and menopause[18].
In a murine model, it has been proven that berberine
reduces plasma adrenaline and noradrenaline levels[19]. We
do not know whether the bradycardic and antiarrhythmic properties of berberine are vagally mediated by the
activation of muscarinic receptors, as shown by Salehi et
al[8], or are not vagally mediated, as reported by Shaffer[20].
However, it is possible that in hypervagotonic people
with marked sinus bradycardia, berberine’s bradycardic
effect can induce the onset of competitive junctional
rhythm, causing a loss of atrioventricular synchronisation,
and can reduce chronotropic competence with the onset
of symptoms upon exertion. Therefore, berberine’s use
should be carefully weighed in hypervagotonic people
due to the drug’s bradycardic and antiarrhythmic proper-
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Core tip: Cardiovascular adverse events in patients
with myasthenia gravis (MG) are rare, but the early
recognition of such events is crucial. We describe a
case of a non-coronary myocardial infarction during the
initial treatment period with pyridostigmine bromide in
a female patient with MG. In this case report possible
causes of myocardial adverse events in the context of
MG, which may occur during the ongoing treatment
and the clinical course of the disease, are discussed.
Original sources: Zis P, Dimopoulos S, Markaki V, Tavernarakis A,
Nanas S. Non-coronary myocardial infarction in myasthenia gravis:
Case report and review of the literature.World J Cardiol 2013; 5(7):
265-269 Available from: URL: http://www.wjgnet.com/1949-8462/
full/v5/i7/265.htm DOI: http://dx.doi.org/10.4330/wjc.v5.i7.265

Abstract
Cardiovascular adverse events in patients with myasthenia gravis (MG) are rare, but the early recognition
of such events is crucial. We describe a case of a noncoronary myocardial infarction (MI) during the initial
treatment period with pyridostigmine bromide in a
female patient with MG. Clinicians should be cautious
about the appearance of potential MI in patients with
MG. A baseline electrocardiogram is advocated, when
the early recognition of the MI clinical signs and the
laboratory findings (myocardial markers) are vital to
the immediate and appropriate management of this
medical emergency, as well as to prevent future cardiovascular events. In this case report possible causes of
myocardial adverse events in the context of MG, which
may occur during the ongoing treatment and the clinical course of the disease, are discussed.

INTRODUCTION

© 2014 Baishideng Publishing Group Inc. All rights reserved.

A 71-year-old female patient presented with a 4-wk his-
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Myasthenia gravis (MG) is a neuromuscular disorder
characterized by weakness and fatigability of skeletal
muscles. The number of available acetylcholine receptors
at the neuromuscular junction is decreased because of an
antibody-mediated autoimmune attack. Anticholinesterase medications are widely used to treat MG as they act
by blocking hydrolysis of acetylcholine by acetylcholinesterase, consequently allowing acetylcholine to interact
repeatedly with the limited number of acetylcholine receptors[1]. Apart from their muscarinic side effects, it has
been shown that they can rarely cause cardiovascular side
effects[2,3].

CASE REPORT
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Figure 1 The electrocardiogram. A: A 12-lead standard electrocardiogram (ECG) of the patient at hospital admission; B: At 10th
day after admission. An ST elevation in leads V1-V2 and T-wave abnormalities can be noted; C: In the repeat ECG, all changes
noted in the abnormal ECG have resolved, as can be noted.

tory of worsening dysphagia and dysarthria. The edrophonium test that was performed in the emergency department was positive and therefore she was admitted to
the Department of Neurology for further investigation
and management. Past medical history included arterial
hypertension well controlled on carvedilol and diet controlled dyslipidaemia. There was no history of diabetes,
smoking or alcohol abuse. The rest of the medical history included a hip replacement surgery 12 mo prior to
the current admission, which was complicated by deep
venous thrombosis for which she received oral anticoagulant therapy for 12 mo. Finally, she was receiving a lowdose benzodiazepine on an as-required basis for anxiety
disorder.
On admission the patient was alert and orientated
with normal observations (blood pressure 140/74 mmHg,
pulse 94/min, saturation 96% on FiO2 21%). The electrocardiogram (ECG) revealed no signs of ischemia (Figure
1) and routine blood and biochemical tests were within
normal values [haemoglobin 15.0 g/dL, serum glucose 83
mg/dL, urea 47 mg/dL, creatinine 0.76 mg/dL, aspartate
aminotransferase (AST) 32 IU/L, alanine aminotransferase 16 IU/L, potassium 5.0 mmol/L, sodium 136 mmol/
L]. Thyroid hormones were within normal limits. Neurological examination revealed mild proximal weakness in all
four limbs, dysphagia and nasal speech. Physical examination was otherwise unremarkable.
A diagnosis of MG was confirmed by positive rapid
decremental responses of muscle action potentials to repetitive nerve stimulation and an elavated anti-acetylcholine
receptor antibody count (titer 135 nmoles/L, normal values
< 0.5 nmoles/L). Pyridostigmine bromide 60 mg tds and
prednisolone, 10 mgs OD were commenced to treat MG.
Three days later muscarinic side effects such as diarrhea, abdominal cramps and salivation appeared while

WCCR|www.wjgnet.com

there was a significant improvement in neurological examination with regards to dysarthria and dysphagia. On
the 4th day the patient complained of chest pain (with a
duration of less than 30 min) accompanied by an intense
sense of discomfort (emotional stress similar to an acute
panic attack). There were no changes in the ECG and serial measurements of troponin, creatine kinase (CK), CKMB, AST, lactate dehydrogenase (LDH) and ProBNP
levels were normal.
However, the frequency of such episodes of chest
pain was increased from one every two days to twice a
day and on day 10th the ECG revealed ST elevation in
leads V1-V2 and T-wave abnormalities (Figure 1) with a
subsequent significant elevation in troponin and ProBNP
level (Figure 2). At that point blood pressure was 160/80
mmHg, pulse 69/min and oxygen saturation 96% (on
oxygen nasal cannula, 2 L/min). Chest radiography was
within normal limits, D-dimers were within normal values and the arterial blood gases did not show hypoxaemia
and hypocapnia consistent with pulmonary embolism,
therefore the latter was highly unlikely in our differential
diagnoses. A subsequent spiral chest CT, with intravenous
contrast, performed a few days later confirmed that there
was no evidence of pulmonary embolism.
Based on the ECG and the increase in troponin and
ProBNP levels a diagnosis of myocardial infarction (MI)
was made and the patient was transferred to the intensive
coronary care unit where treatment with nitrates, aspirin,
clopidogrel and heparin was initiated. The cardiac ultrasound showed concentric hypertophy of the left ventricle
(left ventricle ejection fraction 55%) with anteroseptal
hypokinesia and type I diastolic dysfunction.
The chest pain resolved within hours. The patient underwent coronary angiography a few days later (as she did
not consent to the procedure in the acute phase), which
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Figure 3 A normal coronary angiography performed at the patient. A: Right coronarogram; B: Left
coronarogram; C: Left coronary artery-right anterior
oblique; D: Left coronary artery-left anterior oblique.

revealed a normal right coronary artery and a narrowing
of less than 30% in the left anterior descending (Figure 3).
Moreover, serial measurements of CK, AST and LDH
did not show significant variation. The patient remained
afebrile and the C-reactive protein and erythrocyte sedimentation rate values were normal.
During her hospital stay the patient was further investigated with chest axial computed tomography, which
revealed a type A thymoma (N1M0) that was successfully
surgically removed. Because of the initial difficulty in
weaning from the mechanical ventilation a tracheostomy
was performed and she was transferred to the medical intensive care unit. Her pyridostigmine dose was gradually
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reduced and was eventually stopped. The patient continued to receive only prednisolone in a high dose (75 mg/d),
which was gradually reduced to 30 mg once daily.
The patient presented with weakness acquired during the intensive care unit (ICU) stay, which was gradually improved, tracheostomy was removed and she was
discharged from the hospital in a generally good clinical
condition. The neurological examination for MG was unremarkable at hospital discharge.
However, one month later, while she was in a sitting position, talking with her relatives she had a sudden
cardiac death as reported from the last phone follow-up
communication.
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Moreover, in our case the patient neither received IVIg
nor did she undergo plasmapheresis.
Previous case studies have indicated a possible link
between MG and cardiovascular disorders[15-18]. It has
also been suggested that myocarditis may occur in MG
through the effects of striational muscle antibodies that
cross-react with both skeletal muscles and myocardial tissue[16]. However, our patient remained afebrile, C-reactive
protein and CK levels were normal and ECG did not
show diffuse T-wave inversion. For these reasons myocarditis was an extremely unlikely diagnosis of our case.
In a recent case report it was shown that acute emotional stress may be a triggering factor for both Takotsubo
cardiomyopathy and MG crisis[19], the mechanisms, however, remain unclear. In our case report acute emotional
stress was involved in myocardial infarction presentation
and might also have been a triggering factor even thoughcontrary to that case report[19]-a MG crisis was not manifested. The exact role of emotional stress is unclear in
our case presentation as emotional stress can be both a
precipitant and a consequence of the MI itself in a patient
with a history of an anxiety disorder.
As our patient was haemodynamically stable with
normal arterial blood gases, no evidence of sepsis and no
anaemia, we believe that her MI did not occur because of
demand ischemia but due to coronary vasospasm. The
time interval between treatment initiation with pyridostigmine bromide and the myocardial infarction suggests that
there may be a link between the two events. Moreover,
apart from the pyridostigmine and the prednisolone there
were no other changes in our patient’s drug regime. The
subsequent sudden death of the patient, however, occurred while she was not on pyridostigmine and is, therefore, against this hypothesis.
The coronary slow flow phenomenon is characterized
by angiographically normal coronary arteries with delayed opacification of the distal vasculature[20]. Although
slow coronary flow can induce abortive sudden death[21]
our patient did not have risk factors such as smoking that
could have caused endothelial dysfunction. Further studies are needed to explore a possible pathophysiological
link between MG and non-coronary MI.

DISCUSSION
We present a case of a non-coronary MI in a patient with
MG. A non-coronary MI, defined alternatively as a MI
with normal coronary arteries, is a medical condition,
which has been described in the literature for more than
30 years[4]. Its prevalence varies between 1% and 12%
depending on the definition of “normal” coronary arteries, which usually includes no luminal irregularities (strict
definition) or arteries with some degree of stenosis (less
than 30%)[5-7].
Patients with MG under treatment complain frequently of the anticholinesterase medications muscarinic
side effects, including diarrhea, abdominal cramps, salivation and nausea. However, cardiovascular adverse events
in MG are rare. They occur mainly as a consequence of
the MG treatment and less frequently in the context of a
MG crisis through a possible immunological mechanism.
To the best of our knowledge three cases of cardiovascular side effects in patients with myasthenia gravis
induced by anticholinesterase medication have been reported so far; a case of coronary spastic angina induced
by ambenonium chloride[2], a case of coronary spastic
angina induced by distigmine bromide[3] and a case of
coronary vasospasm secondary to hypercholinergic crisis
caused by pyridostigmine[8]. Cases of coronary vasospasm
have also been described in anaesthetic practice where
anticholinesterases are used to reverse the action of nondepolarizing muscle relaxants[9].
The exact mechanism under which cardiovascular side
effects during treatment with acethylcholinesterase inhibitors occur remains unknown. However, it is well recognized that the coronary artery response to acethylcholine
is very sensitive, constricting abnormally when the endothelium is damaged, in contrast to normal coronary arteries showing coronary vasodilation by acethylcholine[2].
One possible mechanism is that since pyridostigmine
inhibits acetylcholinesterase in the synaptic cleft, thus
slowing down the hydrolysis of acetylcholine and increasing the attachment of acetylcholine to the limited acetylcholine receptors, the exposure of coronary artery to
acethylcholine might be increased. Furthermore, the use
of prednisone decreases the anti-acetylcholine receptor
antibody and enhances the effect of pyridostigmine[2].
In MG cardiovascular side effects can also occur during intravenous immunoglobin infusion (IVIg). IVIg has
been associated with several possible adverse reactions
including induction of a hypercoagulable state. IVIginduced hypercoagulability has been associated with both
non-ST elevation myocardial infarction[10] and ST elevation myocardial infarction[11]. The risk of acute MI seems
to be increased with the use of high-dose IVIg in older
individuals as well, especially those with at least one cardiovascular risk factor[12,13]. Takotsubo cardiomyopathy
has also been observed in a patient during plasmapheresis
treatment for myasthenic crisis[14]. In our case, the cardiac
ultrasound during the MI did not show any contractile
dysfunction suggestive of Takotsubo cardiomyopathy.
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Limitations
Our patient suffered a sudden cardiac death a few months
after the first MI while she was not on pyridostigmine
bromide but only on prednisolone. Unfortunately, autopsy
was not performed to identify the exact cause of death
and to identify whether the two incidents, the MI and the
cardiac death, share a common pathophysiological mechanism. However, being on prednisone, which decreases the
antiacetylcholine receptor antibody levels, might have still
induced an iatrogenic hypercholinergic crisis. Another possible explanation is that a sudden arrhythmic cardiac event
(ventricular fibrillation/ventricular tachycardia) may be the
cause of sudden death due to the recent history of MI.
We excluded Takotsubo cardiomyopathy based on the
cardiac ultrasound, which did not show any relevant con-
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tractile dysfunction. However, we did not perform a ventriculography to confirm this. Moreover, we have ruled
out pulmonary embolism based on the normal arterial
blood gases and D-dimers titer, which was normal. The
spiral chest CT, with intravenous contrast, that took place
few days later was normal.
Finally, we did not measure anti-striatal antibodies and
we did not perform a magnetic resonance scan of the
heart, so we cannot rule out the possibility that MG had an
indirect autoimmune adverse effect in the myocardial tissue
of our patient; however, the presence of these antibodies
have not been associated with an isolated myocardial infarction so far. Despite the fact that we cannot exclude that the
MG itself has been involved with the non-coronary MI,
the patient, at the time of the MI, was stable with regards
to the MG symptoms and as she was not in MG crisis, and
therefore the link between MG and MI is less likely.
In conclusion, we describe a case of a non-coronary
MI during the initial treatment period with pyridostigmine
bromide in a female patient with MG. Clinicians should be
cautious about the appearance of potential MI in patients
with MG. A baseline ECG is advocated, when the early
recognition of the MI clinical signs and the laboratory
findings (myocardial markers) are vital to the immediate
and appropriate management of this medical emergency,
as well as to prevent future cardiovascular events.
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Abstract
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Core tip: The newer second generation drug eluting
stent (DES) have shown a greater safety and efficacy
compared to first generation DES, because of thinner
struts, nondurable polymers and coating with better anti-proliferative drugs. Though their performance
is excellent for various type of coronary lesions, one
downside is that they are susceptible for compression/
deformation because of poor longitudinal axial strength.
We came across longitudinal stent compression (LSC)
of everolimus-eluting stent in two cases, which was
successfully managed by balloon dilatation. Various
reasons for LSC and its management are discussed in
the article.

Second generation drug eluting stents (DES) have
shown better safety and efficacy in comparison to first
generation DES, because of thinner struts, nondurable
polymers and coating with better anti-proliferative
drugs. The newer DES with cobalt alloy base have
demonstrated a greater trackability, deliverability, conformability, flexibility and radio-opacity. However, these
thin strut stents have a downside of poor longitudinal
axial strength, and therefore get easily deformed/
compressed at their end with a slight trauma during exchange of various catheters. We hereby report
two cases of “longitudinal stent compression (LSC)”
of everolimus-eluting stent, which happened during
percutaneous coronary intervention of right coronary
artery. Both the cases were successfully managed with
non-compliant balloon dilatation. Various reasons for
LSC and its management are discussed in the article.

INTRODUCTION
Second generation drug eluting stents (DES) have shown
better safety and efficacy in comparison to first generation DES, because of thinner struts, nondurable polymers and coating with better anti-proliferative drugs[1,2].
A change in stent platform from stainless steel to cobalt
alloy and a change in stent design have improved the
performance of newer DES in terms of trackability, deliverability, conformability, flexibility and radio-opacity.
However, these thin-strut stent have a downside of
poor longitudinal axial strength, resulting into a newly
described observation of “longitudinal stent compression (LSC)”[3]. We hereby report two cases of LSC with
everolimus-eluting PROMUS Element stent.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Complication; Everolimus-eluting stent;
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non-compliant (NC) balloon (Sprinter balloon, Medtronic). The residual mid RCA lesion, distal to the deployed
stent was dilated with 3.0 mm × 15 mm NC balloon,
and a 3.5 mm × 25 mm bare-metal stent (Skylor stent,
Medtronic-Invatec, Roncadelle, Italy) was deployed, overlapping the proximal stent. The whole stented segment
was post-dilated with 3.5 mm × 15 mm NC balloon at
18 atmospheres. RCA had a thrombolysis in myocardial
infarction (TIMI)-3 flow at the end of procedure (Figure
1D). There was no hemodynamic instability during the
intervention. He remained asymptomatic during followup and a check angiogram at 9-mo showed patent RCA
and LAD stents.
Case 2
A 65-years-old male presented with 15-d old anterior wall
MI in July 2012. He was in gross congestive heart failure,
which improved with diuretic therapy. Echocardiography
revealed akinetic anterior wall, no mitral regurgitation and
ejection fraction of 0.30. Coronary angiogram revealed
100% occluded proximal LAD with thrombus, and a
90% eccentric, calcified, type C lesion at proximal RCA
(Figure 2A). He was subjected for PCI to LAD. The left
coronary artery was cannulated with JL 3.5, 6 F guide
catheter and proximal LAD lesion was crossed with 0.014
inch guide wire (Zinger-Support wire, Medtronic). The
lesion was dilated with 2.5 mm × 15 mm balloon and
thrombus aspiration with 6F Export aspiration catheter
(Medtronic) was performed. There was TIMI-0 flow
despite repeated thrombus aspiration and intra-coronary
bolus of abciximab. He was put on abciximab infusion
and shifted back to coronary care unit. Later, a check angiogram showed occluded proximal LAD. This time no
further intervention was performed to LAD considering
it as a non-viable territory; and was taken up for PCI to
RCA. The RCA was cannulated with JR 3.5, 6 F guide
catheter and proximal RCA lesion was crossed with 0.014
inch guide wire (Zinger-Support wire, Medtronic). The
lesion was dilated with 2.5 mm × 15 mm semi-compliant
balloon (Sprinter, Medtronic). Thereafter, a 2.75 mm ×
38 mm PROMUS ElementTM stent (Boston Scientific)
was taken for deployment, but it could not be pushed
across calcified proximal RCA lesion. During forceful manipulations to push it, the distal end of stent got
stuck-up at proximal lesion site. Thereafter, an attempt to
pull it back into the guide catheter resulted into longitudinal compression of proximal end of the stent (Figure 2B
and C). The stent got dislodged from the stent balloon at
its proximal position (Figure 2C). The stent was deployed
at same position without any further manipulation. Post
stent deployment, the stented segment was post-dilated
with 2.75 mm × 15 mm NC balloon (Sprinter, Medtronic). The residual RCA lesion, distal to the deployed stent
was dilated with 2.75 mm × 15 mm NC balloon and a 2.75
mm × 16 mm PROMUS ElementTM stent (Boston Scientific) was deployed, overlapping the proximal stent. The
whole stented segment was post-dilated with 2.75 mm ×
15 mm NC balloon at 18 atmospheres. He remained he-

Figure 1 Percutaneous intervention of mid right coronary artery in case 1.
A: 90% eccentric, calcified, type C lesion of mid right coronary artery (RCA); B:
Longitudinal compression of un-inflated stent in proximal RCA as marked by a
black arrow; C: Post stent deployment, the longitudinally compressed proximal
part of stent as marked by a black arrow; D: Final result showing thrombolysis
in myocardial infarction-3 flow in RCA.

CASE REPORT
Case 1
A 62-year-old hypertensive male presented with acute
anterior wall myocardial infarction (MI) in July 2012. He
underwent primary angioplasty and stenting of mid left
anterior descending (LAD) artery. Five days later, he had
elective percutaneous coronary angioplasty (PCI) of right
coronary artery (RCA). The dominant mid RCA showed
a 90% type C, eccentric, calcified lesion (Figure 1A). The
RCA was cannulated with JR 3.5, 6F guide catheter, lesion was crossed with 0.014 inch guide wire (ZingerSupport wire; Medtronic, Inc., Minneapolis, Minnesota),
and dilated with 2.5 mm × 15 mm semi-compliant balloon (Sprinter balloon, Medtronic). Thereafter, a 3.5 mm
× 38 mm PROMUS ElementTM stent (Boston Scientific,
Natick, MA, United States) was taken for deployment,
but it could not be pushed across the calcified mid RCA
lesion. During forceful manipulations to push it, the distal end of stent got stuck-up at mid RCA. Thereafter, an
attempt to pull it back into the guide catheter resulted into
longitudinal compression of proximal end of the stent
(Figure 1B and C). The stent got dislodged from the stent
balloon at its proximal position (Figure 1B). At this point,
the stent was deployed at same position without any
further manipulation. Following stent deployment, the
stented segment was post-dilated with 3.5 mm × 15 mm
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of PROMUS Element has the lowest resistance for longitudinal compression. A relatively better radio-opacity
of PROMUS Element is another reason for frequent
recognition of LSC during fluoroscopy[9]. The incidence
can be much higher with various stents, if a routine intravascular ultrasound (IVUS) or optical coherence tomography (OCT) is performed[3,10]. Various reasons for LSC
can be guide catheter induced deformation of a stent at
osteal or proximal lesions and a compression by un-inflated balloon or IVUS catheter[3,4]. In both of our cases,
the stent got stuck up in calcified RCA lesion, and during
attempted withdrawal of stent in guide catheter, it got
longitudinally compressed at proximal end by catheter
tip. A guide catheter induced compression was the reason
for stent deformation in all the three reported cases by
Hanratty et al[3]. We personally feel that a better plaque
modification in a calcified/hard lesion is mandatory prior
to stent deployment to avoid such complication. Proper
handling and a resistance free passage of various catheters across the stented segment can prevent LSC. The
treatment of LSC includes dilatation of deformed segment with adequate size non-compliant balloon and if
required another stent for favorable end results[4]. In both
the cases, we had favorable outcome after non-compliant
balloon dilatation and without putting an additional stent
at deformed site. Though, fluoroscopy has a limited value
in comparison to IVUS or OCT for diagnosis of malapposition of deformed stent segment, we did not perform it in both the cases. Willims et al[4] have reported a
case of stent thrombosis following LSC at mid LAD. The
reasons for death of 2nd index case were multi-factorial
including upper gastro-intestinal bleed, hypotension secondary to blood loss, ischemic heart failure, and recurrent
ventricular tachycardia; however a possible acute stent
thrombosis of RCA could not be ruled out.
In conclusion, LSC is a rare phenomenon, which is
observed with most of newer thin-strut DES. PROMUS
Element having a 2-link offset peak-to-peak stent design
is more prone to longitudinal compression in comparison
to other stents. A meticulous PCI technique with proper
handling of various catheters across the ostio-proximal
lesions and stented segment is important to avoid such
complication. A timely recognition with available imaging
modality such as fluoroscopy, IVUS or OCT and an appropriate treatment is essential to avoid unfavorable clinical outcome.

Figure 2 Percutaneous intervention of mid right coronary artery in case 2.
A: 90% eccentric, calcified, type C lesion of proximal right coronary artery (RCA);
B: Longitudinal compression of un-inflated stent in proximal RCA as marked by
a black arrow; C: Post stent deployment, the longitudinally compressed proximal part of stent as marked by a black arrow; D: Final result showing thrombolysis in myocardial infarction-3 flow in RCA.

modynamically stable during PCI and had a TIMI-3 flow
in RCA (Figure 2D). Twenty-four hours later, he had an
episode of massive hematemesis followed by hypotension, which was appropriately managed. There was no
chest pain and no ST-segment elevation in inferior electrocardiogram leads, which rule out a possibility of acute
stent-thrombosis. Later in the course, he had recurrent
ventricular tachycardia followed by asystole, from which
he could not be revived and expired.

DISCUSSION
Longitudinal stent compression has been described by
various authors in newer generation cobalt alloy stents.
It is commonly reported with PROMUS Element stent,
though isolated report of other stents such as Taxus
Liberte (Boston Scientific Co., Natick, MA, United
States), Biomatrix (Biosensors Interventional Technologies, Singapore), Endeavor (Medtronic Inc., Minneapolis,
Minnesota) and Xience (Abbott Vascular, Santa Clara,
CA, United States) is also available[4,5]. Our incidence of
0.8% LSC (2 out of 250 deployed PROMUS Element
stents in 6 mo, from July 2012-December 2012) is similar to
the reported incidence of 0.6%-0.8% by other authors[4-6].
A bench testing for longitudinal strength of various DES
as studied by Ormiston et al[7] and Prabhu et al[8], have demonstrated that a 2-link offset peak-to-peak stent design
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Core tip: Our case demonstrates that biventricular
pacing (cardiac resynchronization therapy pacemaker,
CRT-P) can be an effective modality of treatment in
acute congestive heart failure. In particular, it can be
used when it is secondary to left ventricular dysfunction
and severe mitral regurgitation attributed to significant
dyssynchrony created by right ventricular pacing in patients with atrioventricular (AV) nodal ablation for chronic atrial fibrillation. our case matches recent update to
guidelines that CRT can be useful in patients with atrial
fibrillation and left ventricular ejection fraction (LVEF)
≤ 35% if AV nodal ablation will allow ventricular pacing
with CRT except our patient has LVEF > 35%.

Abstract

Original sources: Barsoum EA, Bhat T, Asti D, Kowalski M,
Vazzana T. Cardiac resynchronization therapy in acute pulmonary edema: A case report. World J Cardiol 2013; 5(9): 355-358
Available from: URL: http://www.wjgnet.com/1949-8462/full/
v5/i9/355.htm DOI: http://dx.doi.org/10.4330/wjc.v5.i9.355

We are reporting a case of 71-year old lady with a dual
chamber demand pacemaker, who developed acute
pulmonary edema due to an acute left ventricular (LV)
dysfunction and worsening in mitral valve regurgitation
after atrioventricular nodal ablation for uncontrolled
atrial fibrillation. This was attributed to right ventricular
apical pacing leading to LV dyssynchronization. Patient
dramatically improved within 12-24 h after upgrading
her single chamber pacemaker to biventricular pacing.
Our case demonstrates that biventricular pacing can
be an effective modality of treatment of acute congestive heart failure. In particular, it can be used when it is
secondary to LV dysfunction and severe mitral regurgitation attributed to significant dyssynchrony created by
right ventricular pacing in patients with atrioventricular
nodal ablation for chronic atrial fibrillation.

INTRODUCTION
The detrimental effects of right ventricular apical (RVA)
pacing on left ventricular (LV) hemodynamics have been
well documented and a higher incidence of heart failure
hospitalizations or death in patients with chronic RVA
pacing has been attributed to the ventricular dyssynchronization[1,2]. Theoretically, acute RVA pacing could induce
discrepancy between electric and mechanical ventricular
synchronization resulting in asynchronous left ventricular
contraction and relaxation. However, the exact mechanisms of acute LV dysfunction after RVA pacing are not
fully understood.
Biventricular pacing (BVP) in chronic heart failure
patients within the New York Heart Association (NYHA)
functional class Ⅲ or Ⅳ with LV dysfunction and prolonged QRS duration have led to improvement in both

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Acute congestive heart failure; Cardiac resynchronization therapy pacemaker; Pacing; Cardiac
biventricular pacing
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Figure 1 Electrocardiogram and echocardiographic examination. A: Twelve lead electrocardiogram after atrioventricular nodal ablation showing pacing rhythm by
dual-chamber pacing pacemaker; B: Echocardiography showed moderate to severe mitral regurgitation before cardiac resynchronization therapy pacemaker (CRT-P);
C: Twelve lead electrocardiogram after cardiac resynchronization therapy pacemaker; D: Echocardiography showed mild mitral regurgitation after CRT-P.

morbidity and mortality[3-8]. In addition, cardiac resynchronization therapy (CRT) became the innovative treatment
of congestive heart failure, and its use has been extended
to patients with NYHA functional classⅠor Ⅱ[9-11].
In our case report, we address the benefit and therapeutic role of CRT pacing in patients who developed
acute ventricular dysfunction and worsening in mitral
regurgitation due to RVA pacing after atrio-ventricular
node ablation for refractory atrial fibrillation.

R in Lead I (Figure 1A). Echocardiographic examination
demonstrated decreased left ventricular function (40%),
a LV end-diastolic volume (LVEDV) of 97 mL, markedly dilated left atrium (6.1 cm). There were moderate to
severe mitral regurgitation (Figure 1B) and moderate to
severe tricuspid regurgitation. Pacemaker interrogation
showed that the pacemaker was programmed in a DDD
mode with lower rate of 60 bpm and upper tracking rate
of 120 bpm.
The patient was diagnosed as pulmonary edema and
was admitted to the coronary care unit (CCU). She was
placed on maximal medical therapy for five days without
improvement. Acute ischemic event was ruled out by serial cardiac enzymes. The worsening symptoms and LV
dysfunction were attributed to RVA pacing, which then
was leading to dyssynchrony and worsening mitral regurgitation.
We decided to upgrade her pacemaker to biventricular
(cardiac resynchronization therapy pacemaker, CRT-P),
by adding new lead through the coronary sinus to accomplish left ventricular pacing. The old right atrial and right
ventricular leads were connected to the CRT pacemaker.
Immediately post operatively, the patient reported feeling better and her symptoms improved (NYHA class Ⅲ).
Follow up EKG showed ventricular pacing with a rate of
90 bpm with reduction in QRS duration to 156 ms with
negative R in Lead I (Figure 1C). Forty-eight hours after
surgery echocardiography demonstrated improvement in
LV function (45%) with a reduction in LVEDV to 88 mL
and improvement in mitral regurgitation (Figure 1D). The
patient was discharged without complication from CCU.

CASE REPORT
A 71-year old woman presented to the emergency department with a chief complaint of worsening dyspnea and
orthopnea for three days (NYHA class Ⅳ), she had an
atrioventricular (AV) nodal ablation for refractory atrial fibrillation five days prior to presentation. Patient had a history
of atrial fibrillation, mild mitral regurgitation, hypothyroidism, hypertension, hypercholesterolemia, chronic obstructive pulmonary disease, obstructive sleep apnea, chronic
kidney disease, primary biliary cirrhosis. She had a history
of permanent dual chamber pacemaker that was inserted
two years ago for symptomatic bradycardia secondary to
sick sinus syndrome after atrial fibrillation cardioversion.
On admission she was orthopneic, tachycardiac and
hypoxic that partially improved by using bi-level positive
airway pressure. Physical exam revealed positive S1 and
S2 heart sounds with a summation gallop, a grade 4/6
apical systolic murmur and a left parasternal systolic murmur that accentuates with inspiration. There was a jugular
venous distention up to jaw line. On lung auscultation,
there were bibasilar crackles heard. The patient also had
bilateral pedal edema. An electrocardiogram (EKG)
showed ventricular pacing with a rate of 90 beats per
minute (bpm) and QRS duration of 200 ms with positive
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as an effective treatment for symptomatic bradyacardia,
scientists have pursued the goal of better approximating
the normal cardiac physiology leading to more highly
sophisticated devices[12,13]. BVP has been found to resynchronize ventricular contraction in heart failure patients
with wide QRS complexes, leading not only to reversal
of LV remodeling over time but also increased functional
capacity with an improvement in mortality and quality of
life[14,15].
The main indication for CRT is congestive heart failure patients with wide QRS and left ventricular dysfunction (ejection fraction ≤ 35%), who are symptomatic
even while on maximal medical therapy. Also, CRT can
be useful in patients with atrial fibrillation and left ventricular ejection fraction ≤ 35% if AV nodal ablation will
allow ventricular pacing with CRT[16]. According to recent
guidelines from the European Society of Cardiology,
CRT can be an alternative to traditional right ventricular
pacing in patients with heart failure and LV dysfunction
who have a standard indication for pacing[17].
Although, biventricular pacing can reverse the dyssynchronization induced by RVA pacing and trials have
shown the benefit of biventricular pacing in patients
with symptomatic atrial fibrillation after AV nodal ablation[18-20]. A recent meta-analysis of four trials did not
demonstrate improvement in mortality with BVP in comparison with RVA pacing[21].
Mitral regurgitation is common in patient with left
ventricular dysfunction that negatively affect the survival
of patients with congestive heart failure[22], but CRT has
been shown to reduce functional mitral regurgitation by
optimizing the force balance acting on the mitral valve[23].
Our patient developed acute pulmonary edema after two days of atrio-ventricular node ablation, mostly
secondary to left ventricular dyssynchrony, which led to
worsening of her mitral regurgitation. This in turn caused
pulmonary edema. Despite optimization of medical
treatment, her symptoms didn’t improve for five days in
CCU, the patient dramatically improved within hours of
changing the right ventricular pacemaker to CRT-P. This
improvement included a reduction in severity of the status of her mitral regurgitation as well as an alleviation of
her symptoms.
Our case demonstrates that biventricular pacing
(CRT-P) can be an effective modality of treatment of
acute congestive heart failure. In particular, it can be used
when it is secondary to LV dysfunction and severe mitral
regurgitation attributed to significant dyssynchrony created by right ventricular pacing in patients with AV nodal
ablation for chronic atrial fibrillation.
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Exercise-induced left bundle branch block: an infrequent
phenomenon: Report of two cases
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described. The first patient with typical angina pectoris had significant obstructive coronary artery disease
(CAD) requiring percutaneous coronary intervention
of multiple lesions including placement of drug eluting stents. The second patient had atypical chest pain
without signs of CAD at all. Both patients are discussed
and the literature is reviewed.
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Abstract
Exercise-induced left bundle branch block (EI-LBBB) is
infrequent phenomenon. We present two patients with
angina pectoris who developed EI-LBBB during exercise tolerance test. The first patient with typical angina
pectoris had significant obstructive coronary artery
disease (CAD) requiring percutaneous coronary intervention of multiple lesions including placement of drug
eluting stents. The second patient had atypical chest
pain without signs of CAD at all. EI-LBBB occurred at
a heart rate of 80 bpm and 141 bpm in the first and
second patient, respectively. EI-LBBB remained visible
through the test till the recovery period in the first patient at a heart rate of 83 bpm and disappeared at 96
bpm in the second patient. Both patients with this infrequent phenomenon are discussed and the literature
is reviewed.

INTRODUCTION
The estimated prevalence of permanent left bundle
branch block (LBBB) in the general population is 1.5%[1],
0.43% for men and 0.28% for women of middle age[2].
Exercise-induced transient LBBB (EI-LBBB) is infrequent and occurs in 0.4%-0.5% of patients undergoing exercise tolerance tests (ETT)[3-5]. Grady et al[5] have
shown that transient EI-LBBB is an independent predictor for major cardiovascular morbidity and mortality. A
longitudinal study demonstrated that coronary artery
disease and heart failure were more prevalent in patients
with EI-LBBB[4]. The mechanism of transient EI-LBBB
remains unclear, it may reflect concomitant valvular heart
disease, cardiomyopathy, congenital heart disease, conduction abnormalities or coronary artery disease (CAD).
Generally, permanent LBBB may be associated with a
deterioration of left ventricular function, mechanical dyssynchrony and heart failure[6]. Furthermore, it has also
been reported that transient EI-LBBB may result in reversible left ventricular dyssynchrony[7].
In some patients, EI-LBBB may be the first manifestation of diffuse heart disease and its presence is associ-

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Angina pectoris; Electrocardiography; Exercise tolerance test; Left bundle branch block; Coronary
artery disease.
Core tip: Two patients who presented with angina pectoris and exercise-induced left bundle branch block are
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of aspirin for 1 mo, clopidogrel for 1 year and oral anticoagulant, lipid lowering drug, hydrochloorthiazide and
irbesartan as a maintenance drug regimen.

A

Case 2
A 58-year-old female with known subclinical hypothyroidism without risk factors for CAD was analyzed
for exercise-related oppressive chest pain. She had no
previous history of cardiovascular disease. On physical
examination, BMI was 21 kg/m2, rest blood pressure of
117/70 mmHg and rest heart rate regular of 85 bpm,
central venous pressure was not elevated and further
physical examination was otherwise unremarkable. Resting ECG (Figure 2A) revealed SR with normal findings
and biochemical values, all were within normal limits.
Findings of TTE were all normal. On echocardiography
no intraventricular dyssynchrony was observed as TTE
was performed at rest during normal conduction. The
LVEF was 0.65. Nuclear stress myocardial perfusion
studies revealed no reversible or irreversible defects, but
EI-LBBB developed during the exercise phase at a heart
rate of 141 bpm (Figure 2B) and a QRS width of 138 ms
which was accompanied with chest discomfort. EI-LBBB
disappeared at a frequency of 96 bpm. Beta blocker was
initiated and on repeated bicycle ergometer test performed one month later, EI-LBBB accompanied with
chest pain occurred at a slower heart rate of 129 bpm
(Figure 2C) which recovered at a rate of 100 bpm (Figure
2D). Due to persistence of the chest complaints and occurrence of EI-LBBB during myocardial perfusion test
despite normal findings (resting ECG and failure to demonstrate any reversible/irreversible defects in the nuclear
stress myocardial perfusion), a decision was made to perform CAG which revealed normal coronary arterial tree.
The β-blocker therapy was discontinued. An explanation
for the failure of beta-blocker to abolish EI-LBBB may
be related to inappropriate dose of the drug used for an
“unknown” substrate.

B

Figure 1 Resting electrocardiogram demonstrating sinus rhythm at 48
bpm with slow progression of R wave in the right precordial leads V1-V4
without delayed conduction (A) and during exercise tolerance testing at a
heart rate of 80 bpm a left bundle branch block occurred which persisted
into the recovery period (B).

ated with a poorer prognosis compared to normal intraventricular conduction and right bundle branch block
(RBBB) without concomitant cardiac disorders[8]. We
present two adult patients with exercise-induced LBBB in
the presence or absence of CAD and an attempt is made
to review the international literature.

CASE REPORT
Case 1
An 80-year-old male with well treated hypertension and
paroxysmal atrial fibrillation was evaluated for chest pain
exaggerated by physical stress with a good reaction to
sublingual nitroglycerin. On examination his body mass
index (BMI) was 29 kg/m2, rest blood pressure was
129/81 mmHg and rest heart rate of 60 bpm. Neither
cardiac murmur or signs of congestive heart failure were
present. The rest of the examination was normal. Resting electrocardiogram (ECG) depicted sinus rhythm (SR)
with left axis deviation and slow progression of R-waves
in V1-4 (Figure 1A). Transthoracic echocardiography (TTE)
revealed a normal left ventricle ejection fraction (LVEF)
of 0.64, LV hypertrophy, inferior wall hypokinesia, biatrial dilatation, mild mitral and tricuspid regurgitation
with normal estimated pulmonary artery pressure of 20
mmHg. On routine ETT 120% of target exercise tolerance was reached and 87% of the maximal heart rate. He
developed EI-LBBB at frequency of 80 bpm (Figure 1B),
which lasted, through the third minute of the recovery
period, till the end of the test at a heart rate of 83 bpm.
At coronary angiography, significant stenoses were found
in the left anterior descending and circumflex coronary
arteries. Percutaneous coronary intervention was performed and both lesions were dilated with placement of
DES. Accordingly a drug therapy was started composed
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Definitions
Maximal heart rate: Was calculated as (220 - age), predicted maximal heart rate and directly measured maximal
heart rate from the ECG.
Target heart rate: About 85% of the maximal heart
rate, based on age, gender and length. Exercise tolerance
test (ETT): were performed on a bicycle ergometer in
accordance with the guidelines for exercise testing[9]. All
exercise tests were assessed by a cardiologist, specialized nurse and/or a nurse practitioner. Exercise test end
points were defined by the following: (1) Positive: ECG
evidence of myocardial ischemia, ≥ 1.0 mm horizontal
shift of the ST segment at 80 ms after the J point in
comparison with the baseline ECG and/or a 30 mmHg
decrease in systolic blood pressure and/or ventricular
arrhythmia and/or typical limiting anginal complaints;
(2) Negative: in the absence of any of the above cited
criteria; (3) Intermediate: < 1.0 mm ST segment depres-
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C

D

Figure 2 Resting electrocardiogram depicting normal sinus rhythm at a rate of 85 bpm with normal conduction (A), during exercise tolerance testing normal conduction till a frequency of 129 bpm (left panel) and at a heart rate of 141 bpm (right panel) a left bundle branch block occurred which recovered at a
frequency of 96 bpm (not shown) (B), on repeat exercise tolerance tests, under β-blocker therapy, exercise-induced left bundle branch block occurred at a
heart rate of 129 bpm (C) and disappeared at a frequency of 100 bpm (D). Black arrows indicate the transition from normal to abnormal conduction and vice versa.

sion as compared to baseline ECG and/or non-specific
anignal complaints in the absence of ECG evidence of
ischemia; and (4) Non-interpretable: if less than 85% of
the target heart rate was reached and absence of the criteria of a positive test.

tolerance test. On follow-up, significant CAD was detected in all patients with EI-RBBB and in only 70% of
patients with EI-LBBB[3]. EI-LBBB is more prevalent
(74%) than RBBB (26%), with a heart rate at onset varying from 74 to 170 bpm and associated with high prevalence of significant CAD (70%)[3]. In the first patient, EILBBB ensued at a heart rate of 94 bpm, later coronary
angiography showed multi-vessel disease requiring percutaneous intervention which was successfully performed.
In our second patient, EI-LBBB accompanied with chest
pain started at a frequency of 141 bpm with a QRS width
of 138 ms and following treatment with B-blocker, EILBBB occurred at a heart rate of 129 bpm without
alteration of QRS width. An explanation for the failure
of beta-blocker to abolish EI-LBBB may be related to
inappropriate dose of the drug used for an “unknown”
substrate.
In a study by Schultz et al[17] in 1986, in 4 patients with
EI-LBBB compared with normal controls, significant
differences between the left and the right ventricle were
observed in a mean phase imaging. When typical angina
was present in association with EI-LBBB, abnormal myocardial perfusion scans were significantly frequent (68%)
vs (25%) of atypical chest pain[18]. In our second case, no
abnormalities were depicted on stress myocardial perfusion test. Mechanism of rate-dependent-LBBB has been
delineated by Neuss et al[19] in 1974, they postulated that
rate-dependent-LBBB during rapid atrial stimulation is
due to increased recovery time of the involved bundle
branch, failure of anticipated shortening of action poten-

Left bundle branch block: The diagnosis of complete
LBBB was made from the 12-lead ECG if all the following criteria were accordingly met: (1) a QRS duration ≥
120 ms, (2) predominantly upright complexes with broadslurred R waves in leads I and V6, (3) a QS or rS pattern
in V1 and (4) absence of q wave in leads I or V6.

DISCUSSION
Intermittent bundle branch block was first described
by Lewis in 1913[10]. Exercise-induced LBBB associated
with angina pectoris in the presence of normal coronary
arteries is infrequent but a well known clinical entity and
has been reported earlier by Vieweg et al[11] in 1976. It
has been found in association with underlying structural
heart disease[12], slow arterial coronary flow[13], coronary
spasm[14] and also in subjects without heart disease[15].
Virtanen et al[16] defined the chest complaints as atypical
characterized by sudden onset, starting simultaneously
with the appearance of EI-LBBB, not radiating and associated with palpitation and walk through phenomenon.
EI-LBBB occurs when the frequency reaches or exceeds
the refractory period of one of the bundles. Both transient RBBB and LBBB may be induced during exercise
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tial with increasing heart rate and postdrive depression of
conductivity. Another possible mechanism for EI-LBBB,
is the presence of microcirculatory ischemia undetectable by coronary angiography as proposed by Loubeyre
et al[20]. Furthermore, paradoxical septal motion may be
responsible for the chest discomfort in EI-LBBB [16].
In 2011, Tanaka et al[7] demonstrated in a case report
that EI-LBBB occurring at a heart rate of 100 bpm during treadmill exercise testing is associated with significant
left ventricular intraventricular mechanical dyssynchrony,
confirmed by speckle tracking radial time strain which
has resolved after pharmacological intervention with
β-blocker and angiotensin Ⅱ antagonist.
On the other hand, transient LBBB at a heart frequency of 100 bpm on a “resting” ECG and echocardiographic confirmation of interventricular dyssynchrony
(80 ms difference in aortic and pulmonary preejection
time) have been described in a patient with flecainide self
intoxication, both have resolved after discontinuation
of the drug[21]. None of our patients was on flecainide
therapy.
The prognostic significance of EI-LBBB has been
variably reported[22]. Grady et al[5] have shown that EILBBB independently predicts a higher risk of death (29%)
and major cardiac events (19%) compared with matched
control group, (25%) and (10%), respectively. The total
event rate was 76% for EI-LBBB (28/37) group versus
24% for the control group (9/37). In the study of Candell
Riera et al[15], they found that the prognosis of patients
with EI-LBBB associated with chest pain and normal
coronary arteries is favorable but on follow-up permanent
LBBB developed (5 out of 8 patients) and atrioventricular
block rarely occurred requiring pacemaker implantation
(1 out of 8 patients)[15]. Hertzeanu et al[22] suggested that
heart rate at which EI-LBBB is a prognostic factor, i.e.,
the onset of EI-LBBB at a heart rate of ≤ 120-125 bpm
correlated with the occurrence of occlusive CAD, as was
the case in our first patient, whereas subjects who develop
EI-LBBB at a heart rate of ≥ 120-125 bpm have a normal coronary arterial tree and a better prognosis which
was demonstrated in our second patient. However, when
coronary artery disease is the cause of asymptomatic (silent
ischemia) EI-LBBB occurring even at a heart rate of 188
bpm, the overall prognosis tends to be poor[12]. It has been
suggested that the onset of EI-LBBB at a heart rate of ≥
125 bpm is highly correlated with the presence of normal
coronary arteries[23], but in some cases it has been observed to occur at a lower heart rate of 105 bpm[24]. Our
second patient developed EI-LBBB at heart rate of 141
bpm without β-blocker and at 129 bpm under β-blocker
therapy without evident significant CAD.
The importance of history taking regarding the nature of presenting chest pain, typical or atypical has been
elaborated by Vasey et al[23]; CAD was present in EI-LBBB
with classic angina but otherwise absent when atypical
chest pain was prevalent. In the eighties, in the study of
Hardarson et al[2], no increase in mortality rate due to
CAD or hypertension was observed among subjects with
permanent LBBB. Recently, it has been shown in phar-
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macologically and invasively treated patients with permanent LBBB and high-risk myocardial perfusion SPECT,
that cardiac deaths, mostly sudden, occurred in 18% of
patients[25]. These findings renders the current treatment
policy of such group of patients to be revisited.
Not only EI-LBBB may be associated with CAD in
70% of patients but also CAD had been documented
in 100% of patients with EI-RBBB[3]. Recently, Bussink
et al[26], delineated that newly acquired RBBB in adult
population is associated with increased risk of myocardial infarction and pacemaker implantation but not with
chronic heart failure, atrial fibrillation or chronic obstructive pulmonary disease. On the contrary to the findings
of Breithardt[8], RBBB is found to be associated with increased cardiovascular risk and all-cause mortality in men
and women. Thus even the development of RBBB in
asymptomatic individuals should attract our attention for
cardiovascular risk[26].
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CARDIOVASCULAR DISEASES

Complete regression of cardiac involvement associated with
lymphoma following chemotherapy
Juan Pablo Vinicki, Tomás F Cianciulli, Gustavo A Farace, María C Saccheri, Jorge A Lax, Lucía R Kazelian,
Adolfo Wachs
Following the diagnosis and staging, chemotherapy was
started. Twenty-two days after finishing the first cycle
of chemotherapy, the ECG showed regression of T-wave
changes in all leads and normalization of the ST-segment elevation in the inferior leads. A follow-up Twodimensional echocardiography confirmed regression of
the myocardial infiltration. This case report illustrates
a lymphoma presenting with testicular mass, unilateral
peripheral facial paralysis and myocardial involvement,
and demonstrates that regression of infiltration can be
achieved by intensive chemotherapy treatment. To our
knowledge, there are no reported cases of T-LBL presenting as a testicular mass and unilateral peripheral
facial paralysis, with complete regression of myocardial
involvement.
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Core tip: In this report, we describe the case of a 26
year old man who was admitted with infiltration of the
pericardium, aortic walls, both atria and the interatrial
septum. An axillary biopsy was performed and reported
as a T-cell lymphoblastic lymphoma (T-LBL). Following the diagnosis and staging, chemotherapy was
started. Twenty-two days after finishing the first cycle
of chemotherapy, a follow-up two-dimensional echo
confirmed regression of the myocardial infiltration. We
describe an unusual case of precursor T-LBL presenting
with cardiac involvement and demonstrate that regression of myocardial infiltration can be achieved by intensive chemotherapy treatment.

Abstract
Cardiac involvement as an initial presentation of malignant lymphoma is a rare occurrence. We describe the
case of a 26 year old man who had initially been diagnosed with myocardial infiltration on an echocardiogram, presenting with a testicular mass and unilateral
peripheral facial paralysis. On admission, electrocardiograms (ECG) revealed negative T-waves in all leads
and ST-segment elevation in the inferior leads. On twodimensional echocardiography, there was infiltration of
the pericardium with mild effusion, infiltrative thickening of the aortic walls, both atria and the interatrial
septum and a mildly depressed systolic function of
both ventricles. An axillary biopsy was performed and
reported as a T-cell lymphoblastic lymphoma (T-LBL).
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INTRODUCTION

RA

Gross tumor formation in any of the cardiac chambers is
rare, particularly at the time of presentation and in cases
of lymphoma[1-4]. Symptoms are usually very subtle and
non-specific, particularly in the setting of co-existing morbidities. We report an unusual case of a 26 year old man
presenting with a gross intracardiac mass, testicular mass
and unilateral peripheral facial paralysis, who was ultimately diagnosed with T-cell lymphoblastic lymphoma (T-LBL).

LA

B

RV

CASE REPORT
The patient is a 26-year-old man, presenting with a testicular tumor and peripheral facial paralysis noted 21 d before
admission. Physical exam revealed a left peripheral facial
paralysis and ipsilateral conjunctival congestion, bilateral
supraclavicular and inguinal lymph nodes, left axillary nodes
and a left testicular tumor measuring 7 cm × 5 cm, as well
as signs consistent with bilateral (predominantly right sided)
pleural effusion. On electrocardiograms (ECG), there was
sinus tachycardia, ST-segment elevation in leads Ⅱ, Ⅲ and
aVF and negative T waves in all leads except aVR. Laboratory values were remarkable for anemia (hematocrit 36%),
leukocytosis (13000/mL), thrombocytosis (615000/mL)
and lactate dehydrogenase of 1787 UI/L.
The computed tomography (CT) showed an orbit
with diffuse thickening of the inferior, medial and lateral
rectus muscles, a right maxillary sinus filled with a polypoid structure and soft tissue density, a cluster of lymph
nodes in the mediastinum causing a mass effect in the
adjacent vessels, pericardial thickening and another lymph
node cluster in the abdomen involving areas of the aorta
and its branches (celiac axis, left iliac artery and left renal
artery). On 2-dimensional echocardiography (2D-echo)
(Figures 1A and 2A), there was pericardial infiltration
with very mild effusion, infiltrative thickening of the
aortic walls, left atrium, right atrium, interatrial septum
and the tricuspid annulus, and mildly depressed systolic
function of both ventricles. The axillary biopsy revealed
findings consistent with T-LBL.
Following diagnosis and staging, chemotherapy was
started, according to the HyperCVAD regimen (hyperfractionated cyclophosphamide, vincristine, adriamycin
and dexamethasone). Treatment consisted of Ⅳ cyclophosphamide and mesna during the first three days,
combined with high dose dexamethasone 4 times a week
during the first 15 d. Additionally, methotrexate, citarabine and dexamethasone were injected into the intrathecal
space once a week during the first two weeks. Doxorubicin and vincristine were administered the day after discontinuing cyclophosphamide and on day 11 a new dose
of the second agent was added.
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Figure 1 Two-dimensional echocardiography - 4-chamber view. A: Before
chemotherapy, the echocardiogram showed tumor infiltration of the myocardium of both atria and the atrial septum (see arrow); B: After chemotherapy, the
echocardiogram showed total regression of myocardial infiltration. RA: Right
atrium; RV: Right ventricle; LA: Left atrium; LV: Left ventricle.

Twenty-two days after finishing the first course of
chemotherapy, the ECG showed significant regression of
the negative T waves in all leads and of the ST segment
elevation in the inferior leads. Follow-up 2D echo confirmed total regression of the cardiac and aortic infiltrate
(Figures 1B and 2B).
The patient required multiple admissions due to progression of his baseline disease; dissemination was found
in the bone marrow, nerve roots, meninges, cranial nerves
and bone, with partial response to chemotherapy. Other
regimens were tried and despite maximum support measures the patient died after the fourth hospital admission.

DISCUSSION
In our patient, cardiac involvement was not the main
pathological process and the systemic component was
quite evident. Hence, the case is consistent with a diffuse
cardiac infiltration by lymphoma.
In the literature, the majority of patients reported
present with various and non-specific symptoms, such
as dyspnea, edema, arrhythmia, cardiac tamponade
(metastatic tumors of the heart have also been associated with pericardial effusion, particularly hemorrhagic
effusion), palpitations and congestive heart failure, and
are related to the location and volume of the tumor as
well as the functional status of the heart[1,5-8]. In one large
study, the incidence of signs and symptoms plus electro-
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Roberts et al[9] carried out a necropsy study of 196
patients with malignant lymphoma and found cardiac disease in 48 cases. Among all lymphoma subtypes, cardiac
infiltration was seen in 16% of patients with Hodgkin’
s lymphoma, 25% of patients with non-Hodgkin’s lymphoma, and 33% of patients with mycosis fungoides.
Of these 48 patients, lymphoma was identified grossly
in the heart in 27 cases and found on microscopical examination alone in 21. The pericardium and epicardial
fat, particularly in the atrioventricular sulci, were most
commonly affected. Nodular deposits within the cardiac
chambers were also found[8,18,19]. According to a study
of 25 autopsy cases, T-cell lymphomas, compared with
B-cell lymphomas, invade the heart more frequently and
aggressively and are associated with a variety of cardiac
manifestations[4].
Most cases of cardiac lymphoma are solid, infiltrative nodular tumors affecting 1 or several cardiac chambers[13-17]. The right heart is the most common site of
cardiac lymphoma. Lymphomatous infiltration of the
pericardium is also seen in a number of cases. In contrast, cardiac valve involvement with hematogenous
malignancies is uncommon and has been rarely reported
to occur as a result of the direct extension of malignant
lymphoma from extravascular lesions[2]. In our patient,
the initial description of the first 2D-echo in the clinical case showed severe thickening and infiltration of the
myocardium and its subsequent regression after chemotherapy.
The method of choice to detect cardiac metastases
and their complications is 2D-echo. It is a simple, safe
and non-invasive method and can provide better anatomic details than other more invasive studies[8,11,18,20].
The infiltrating masses have a peculiar, granular echocardiographic texture which is always different to normal
myocardium. The ventricular walls appear thickened and
hypokinetic or even akinetic in the area of infiltration.
The transmural invasion modifies the epicardial and endocardial contours. All these aspects allow the differential
diagnosis with thrombi or other masses, which can be
adherent to the endocardium[17].
Although cardiac metastases may rarely be the first
presenting sign of an underlying malignancy, the presence of malignant disease elsewhere is an important clue
to the etiology of an intracavitary infiltration[11].
In 1992, Lestuzzi et al[21] studied the usefulness of
transesophageal echocardiography (TEE) performed on
70 patients for the evaluation of paracardiac neoplastic
masses (26 patients had non-Hodgkin’s lymphoma, 23
had Hodgkin’s lymphoma and the rest corresponded to
isolated cases of mediastinal tumors). Twenty-three patients underwent repeat TEE after medical or radiation
therapy treatments: a total of 101 TEE examinations
were performed. The TEE allowed better visualization
of the mass, cardiac chambers and great vessels than
transthoracic echocardiography in 68 of 101 examinations. Most of the patients underwent CT within 2 wk
of TEE. The TEE and CT data were comparable in 58

A

Ao
LV
LA

B

Ao
LV
LA

Figure 2 Two-dimensional echocardiography - parasternal long-axis view.
A: Before chemotherapy, the echocardiogram showed tumor infiltration of the
aorta (see arrows). B: After chemotherapy, the echocardiogram showed total
regression of aortic infiltration. LA: Left atrium; LV: Left ventricle; Ao: Aorta.

cardiographic abnormalities in patients who died with
malignant lymphoma was similar in those with cardiac
metastases when compared to those without cardiac metastases[9]. Scott et al[10] stated that the most important sign
of cardiac invasion in a patient with malignant disease is
the onset of congestive heart failure without another apparent cause. The presence of cardiac arrhythmias under
similar conditions is also suggestive.
Based upon the data of 22 large autopsy series, Reynen et al[11] established that the frequency of primary
cardiac tumors is approximately 0.02%, corresponding to
200 tumors in 1 million autopsies[8]. Most of these primary cardiac tumors are intracavitary and preferentially develop in the left atrium, thereby leading to left ventricular
inflow obstruction. Embolism is also common[8]. Primary
cardiac lymphoma, defined as a lymphoma involving
only the heart and pericardium, is extremely rare, with a
reported incidence ranging from 0.15% to 1%[1,5]. Secondary cardiac infiltration from nodal lymphoma of the
mediastinum appears to be more common with approximately 35%-40% of patients dying with malignant lymphomas reported to have myocardial involvement. The
majority of reported cases were diagnosed at autopsy
because of the rapid progression and non-specific clinical
symptoms[1-4]. In our case, this entity was prospectively
diagnosed in vivo by two-dimensional echocardiography.
We have found only 4 reports previous to the present
case (Table 1)[12-17] of metastatic cardiac lymphoma[13-16].
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Table 1 Characteristics of 7 reported cases of cardiac metastatic lymphoma
Ref.

Age/sex Symptoms

Wiernik et al[12]

Lestuzzi et al[13]

Type of lymphoma

Localization in heart

Diagnostic tools Therapy and evolution

   42/M Ureteral obstruction
Lymphocytic lymphoma
Gross infiltration of the lateral Autopsy
Acute myocardial
wall of the left ventricle
infarction Heart failure
23/F None
Lymphoblastic lymphoma Cardiac apex
2D-echo
53/F

Dyspnea

Lynch et al[14]
Cracowski
et al[15]

NA NA
   25/M Dyspnea

Cho et al[16]

39/F

Bergler-Klein
et al[17]

34/F

Vinicki et al

   26/M Testicular mass and
unilateral peripheral
facial paralysis

Dyspnea and
palpitation
None

Burkitt’s lymphoma

Epicardium, posterior ventricular
wall and interventricular septum
NA
Pericardial and myocardial
High grade malignant
Left ventricular hypertrophy
lymphoma
with increased echogenicity of
the myocardial walls and marked
decrease in left ventricular ejection
fraction
Diffuse large cell type non- Interventricular septum and left
Hodgkin's lymphoma
ventricular posterior wall
Burkitt’s lymphoma
Asymmetric hypertrophy of
the mid and distal septum with
a speckled appearance of the
myocardium and LV apical region
T-cell lymphoblastic
Pericardial, aorta, both atrial and
lymphoma
the interatrial septum

NA
2D-echo, EMB

Chemotherapy
Radiotherapy
Died 9 yr later
Local radiotherapy
Died 12 mo later
Local radiotherapy
Died 20 d later
Chemotherapy
Chemotherapy

2D-echo

Chemotherapy

2D-echo

2D-echo MRI, Chemotherapy
PET
Died 9 mo later

2D-echo

Chemotherapy
Died 4 mo later

2D-echo: Two-dimensional echocardiography; EMB: Endomyocardial biopsy; F: Female; M:Male; MRI: Magnetic resonance imaging; NA: Not applied.

sis[8,20,24,25]. Frequently, however, complete resection fails
and postoperative mortality is high[2,8]. Usually, cardiac
infiltrates in leukemia and lymphoma respond well to radio- or chemotherapy[1,7,8].
Here, we describe an unusual case of precursor T-LBL
presenting with a testicular mass, unilateral peripheral
facial paralysis and cardiac involvement, and demonstrate
that regression of myocardial infiltration can be achieved
by intensive chemotherapy treatment. The definitive diagnosis should have been made by myocardial biopsy, which
was certainly not indicated in our patient given his severe
systemic involvement.
Although the progression of the disease could be suppressed during chemotherapy, it relapsed early after completing the treatment cycles. Interestingly, although the
relapse occurred at several sites different from the initial
site of presentation, it did not involve the myocardium.
Secondary neoplastic myocardial infiltration, although
frequent at autopsy, is rarely recognized in vivo. In our
case, this entity was prospectively diagnosed in vivo by
2D-echo echocardiography. In addition, it allowed recognition of myocardial infiltration and definition of the location and size of metastases and it helped to decide the
most appropriate therapy and to assess the results. Identification and treatment of all secondary neoplastic localizations, however, is important and of clinical relevance,
mainly for tumors entailing a less guarded prognosis.

cases. In 14 of 58 cases, the anatomic data (site, size of
the mass, cardiovascular infiltration) obtained by TEE
fully corresponded to those obtained by CT. In 3 cases,
TEE clearly demonstrated an intracardiac extension of
the mass not detected by CT. In 30 cases in which CT
was not diagnostic, TEE allowed diagnosis of or exclusion of the infiltration of cardiovascular structures. In
34 patients, TEE contributed additional hemodynamic
data not obtained by any other imaging technique. As a
conclusion, they consider that CT scan is less precise in
defining highly mobile structures, does not provide realtime images, structures are shown on a smaller scale and
transthoracic echocardiography is limited mostly to neoplasms of the anterior mediastinum. In contrast, TEE allows a better visualization of the mediastinum (albeit with
“blind areas” due to the airway) which allows making the
differential diagnosis between vascular and nonvascular
lesions, assessing the superior vena cava and pulmonary
vein flow, the infiltration of the descending thoracic aorta
and the pulmonary artery and its branches[21].
Compared to ultrasound, computed tomography and
magnetic resonance imaging (MRI) provide tissue differentiation between solid, liquid, hemorrhagic and fatty lesions and myocardial metastases can be better delineated.
The most compelling indication for MRI is pre-operative
assessment of patients with known cardiac masses. According to Lund et al[22], it helps to determine the need to
operate and aided in surgical planning[8,22,23].
Cardiac treatment is mostly confined to palliative
measures. Surgical resection is only indicated in exceptional cases of solitary intracavitary heart metastases,
leading to obliteration of cardiac chambers or valve obstruction if the tumor of origin was surgically resected
in toto and the patient appears to have a good progno-
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Core tip: Percutaneous closure of the left atrial appendage has become an alternative treatment for patients
with atrial fibrillation and with contraindications for
chronic oral anticoagulation. Recently, the first case of
connector pin thrombosis of the Amplatzer™ cardiac
plug device for percutaneous left atrial appendage closure was described. Our work describes the management of this serious problem for the first time.
Original sources: Fernández-Rodríguez D, Vannini L, Martín-Yuste
V, Brugaletta S, Robles R, Regueiro A, Masotti M, Sabaté M. Medical management of connector pin thrombosis with the Amplatzer
cardiac plug left atrial closure device. World J Cardiol 2013; 5(10):
391-393 Available from: URL: http://www.wjgnet.com/1949-8462/
full/v5/i10/391.htm DOI: http://dx.doi.org/10.4330/wjc.v5.i10.391

Abstract
Transcatheter closure of the left atrial appendage with
the Amplatzer™ cardiac plug device and double antiplatelet treatment for 3 mo has become an alternative treatment for patients with atrial fibrillation at high
embolism risk and contraindications for chronic oral
anticoagulation. The inadequate implantation of the left
atrial appendage closure device and the discontinuation
of double antiplatelet therapy are well-known as factors related to device thrombosis. Nevertheless, device
thrombosis after adequate implantation requiring surgical treatment or restarting chronic oral anticoagulation
has been reported and can reach 15% of patients.
The connector pin thrombosis of the Amplatzer™ cardiac plug, despite a good adherence to antiplatelet
treatment, has been recently described as a potential
mechanism for device thrombosis. Our clinical case
reports the management of this condition for the first
time, showing that the early detection of thrombotic
complications by transesophageal echocardiography
permits solving this serious complication with medical
treatment only.

WCCR|www.wjgnet.com

INTRODUCTION
Transcatheter closure of the left atrial appendage (LAA)
with the Amplatzer™ cardiac plug (ACP) device has
become an alternative treatment for patients with atrial
fibrillation (AF) at high embolism risk and with contraindications for chronic oral anticoagulation (OAC)[1,2]. The
inadequate implantation of ACP and the discontinuation
of double antiplatelet treatment (DAPT) are well-known
as factors related to device thrombosis[1,3]. Furthermore,
device thrombosis after adequate implantation, requiring
surgical treatment or restarting chronic OAC, has been
reported[4,5] and can reach 15% of patients[6]. The connector pin thrombosis of the ACP, despite a good adherence
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Figure 1 Forty-five day control. Transesophageal echocardiography two-dimensional X-plane processing, simultaneous visualization at 70° (left) and 13°
(right). Successful Amplatzer™ cardiac plug implantation: completely covering the left
atrial appendage ostium by the occluder disk and no evidence of device thrombosis.

A

Figure 2 Four month control. Transesophageal echocardiography twodimensional image. Adequate covering of the left atrial appendage ostium but
little thrombus (7 mm × 7 mm) is observed at the top of the button of the Amplatzer™ cardiac plug.

B

Figure 3 Transesophageal echocardiography two-dimensional image. A: Control after 2 wk of intravenous sodium heparin treatment. Complete resolution of button thrombosis and correct device positioning; B: 6 mo control. Correct device positioning and absence of button thrombosis.

to antiplatelet therapy, has been recently described as a
potential mechanism for device thrombosis[7]. The aim of
this work is to describe the management of this serious
complication after ACP device implantation.

over the connector pin of the ACP despite the DAPT
(Figure 2). Intravenous anticoagulation with heparin was
started and TEE 2 wk later showed thrombosis resolution (Figure 3A). The patient continued with DAPT for
two more months. The 6 mo TEE showed the absence
of thrombus (Figure 3B), allowing the withdrawal of
clopigrel. The 12 mo TTE confirmed the thrombus resolution and the patient remained uneventful, with no GIB
or cardioembolic events after 2 years.

CASE REPORT
A 79-year-old woman with ischemic heart disease, hypertension and diabetes mellitus presented with paroxysmal
AF. The patient was under OAC because of a high embolism risk (CHADS2 score of 4 points) but had multiple
admissions because of gastrointestinal bleeding (GIB)
of unknown cause, despite an intensive etiological study.
To avoid long-term OAC, a percutaneous closure of the
LAA with a 26-mm ACP device was performed and the
patient was discharged under DAPT (aspirin 100 mg and
clopidogrel 75 mg) until the 6th month. The post procedural transesophageal echocardiography (TEE) and the
45 d TEE revealed correct device positioning and the absence of thrombosis of the ACP (Figure 1). The patient
remained asymptomatic with the absence of any GIB.
The 4 mo transthoracic echocardiography (TTE) demonstrated correct device positioning without thrombotic
complications but the 4 mo TEE detected a thrombus

WCCR|www.wjgnet.com

DISCUSSION
Four major points about thrombosis of the ACP could
be drawn from our report. Firstly, the incomplete endothelization of the connector pin of the ACP during
the initial 6 mo can contribute to the development of
thrombosis of the ACP device. Our clinical case is in accordance with the first description of the connector pin
thrombosis in correctly implanted ACP devices[7]. For
that reason, a second generation of the ACP (ACP 2 or
Amulet™) with a modified connector pin has been designed[8]. Secondly, the role of TEE and TTE in detecting
device-related complications remains controversial[1]. The
correct positioning can be detected with both techniques
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but TEE is the only method that permits the correct
diagnosis of residual or emerging device thrombosis.
So, the strict monitoring with TEE is mandatory until
the 6th month because of the considerable proportion
of device thrombosis. Thirdly, recommended antiplatelet therapy for prevention of thrombotic events varies
with the type of device used for transcatheter closure
of the LAA. The ACP manufacturer recommends
DAPT for 3 mo, based on porcine models[1], but button
thrombosis in ACP successfully implanted devices in humans beyond 3 mo suggests the possibility of extending
the DAPT until the 6th month with complete exclusion
of thrombotic complications by TEE. For these reasons,
we recommend a strict echocardiographic follow-up
protocol in order to detect any thrombotic complication
early (1 d, 45 d, 3 mo and 6 mo TEE and 12 mo TTE).
Fourthly, the case illustrates the adequacy of our management of thrombotic complications of ACP. After ACP
implantation, DAPT is administered and anticoagulation
is stopped due to the contraindication of long-term OAC.
If thrombotic complications are detected by a strict TEE
monitoring during the follow-up, the early initiation of intravenous anticoagulation can remove the thrombus, preventing serious thrombotic complications if not detected
early and avoiding the need of long-term OAC in patients
at high risk of complications under OAC treatment.
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INTRODUCTION
Cardiovascular disease is the leading cause of death in
the United States. The number is expected to increase
substantially. As a result, significant advancements have
been made to diagnosed, treat and also to prevent this
epidemic. More than 150 000 people undergo coronary
artery bypass grafting each year in the United States[1-4].
Many of these patients will have routine follow ups and
among them, several will have subsequent imaging studies to evaluate improvement, or unfortunately, disease
progression. Echocardiography is and has been a great
tool for the evaluation of cardiac anatomy and function. Postoperative patients for valve replacements and
or coronary bypass grafts have offered interesting and
challenging studies that often show the limitations of
echocardiography[1,5]. Magnetic resonance imaging (MRI)
is a non-invasive modality which can be used for direct
visualization of coronary artery bypass grafts. Along with
spin-echo and gradient-echo (cine-MRI), they provide information on graft morphology and patency with a 90%
accuracy[3,6,7].

Abstract
An unknown aberrant flow in the right atrium observed
on doppler with transesophageal echocardiogram (TEE)
in a patient with prior coronary bypass. TEE revealed
normal size left ventricle with severely dilated left
atrium. There was moderate aortic regurgitation and
moderate aortic stenosis noted. Patient was incidentally
found to have an abnormal vascular communication
noted to the right atrium. To further evaluate this finding, the patient underwent cardiac magnetic resonance
angiography which revealed that the tubular structure
noted on TEE was actually a graft that was abutting
onto the coronary sinus, and the flow anomaly was really the graft coming up and running adjacent to the
coronary sinus.

CASE REPORT
We present a case of a 72-year-old male with past medical
history of moderate aortic stenosis, coronary artery disease status post five vessel coronary artery bypass grafting
with left internal mammary artery to left anterior descend-

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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LA
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Figure 1 Transesophageal echocardiogram-mid esophageal view, short axis, at -30 degree view, with slight clockwise rotation. White arrow points to the
abnormal vascular communication noted to the right atrium on transesophageal echocardiogram. LA: Left atrium; RA: Right atrium; NCC: Noncoronary cusp.
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Figure 2 Magnetic resonance angiography-transverse view of the heart with visualization of all four chambers. White arrow points to the flow anomaly, which
was really the graft coming up and running adjacent to the coronary sinus. RV: Right ventricle; LV: Left ventricle; LA: Left atrium; RA: Right atrium.

ing, saphenous vein graft to the third obtuse marginal
branch, saphenous vein graft to right coronary artery,
saphenous vein graft to first diagonal, and saphenous vein
graft to ramus intermedius. Patient was evaluated at the
cardiology clinic for further stratification of aortic stenosis and underwent left atrium transesophageal echocardiogram (TEE). TEE revealed normal size left ventricle with
severely dilated left atrium. There was moderate aortic
regurgitation and moderate aortic stenosis noted. Patient
was incidentally found to have an abnormal vascular communication noted to the right atrium (Figure 1). To further evaluate this finding, the patient underwent cardiac

WCCR|www.wjgnet.com

magnetic resonance angiography (MRA) which revealed
that the tubular structure noted on TEE was actually a
graft that was abutting onto the coronary sinus, and the
flow anomaly was really the graft coming up and running
adjacent to the coronary sinus (Figure 2).

DISCUSSION
This case shows one way a graft can appear on TEE,
which was confusing until MRA and clinical correlation
were accomplished. This case also illustrates the importance of correlating graft locations when performing TEE
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and also to utilize cardiac MRA if needed to better define
unusual presentations of sapheno-venous graft adjacent
to atrial chambers.

4
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CARDIOVASCULAR DISEASES
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occur from any sinus and into any chamber, which will
affect management and treatment.
Original sources: Cao LB, Hannon D, Movahed A. Noncoronary sinus of Valsalva rupture into the right atrium with a coexisting perimembranous ventricular septal defect. World J Clin
Cases 2013; 1(4): 146-148 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i4/146.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i4.146

INTRODUCTION
Ruptured sinus of Valsalva is very uncommon, and is < 1%
of all congenital defects. The incidence ranges from
0.1%-3.5%. There is a male to female predominance of
4:1, with the highest incidence in the Asian population.
Higher incidence is also seen in patients with Marfan’s
syndrome and Ehlers Danlos syndrome. There is a higher
association of ruptured sinus of Valsalva with ventricular
septal defect (VSD), aortic stenosis, and bicuspid valve
defect. Sinus of Valsalva aneurysm is commonly seen
in patient ages 13 to 65-year-old with a mean age of 35
years. Rupture often occurs before the age of 40 and after puberty[1]. The frequency at which the right coronary
sinus of Valsalva ruptures is approximately 75% in comparison to the noncoronary cusp, which is approximately
20% and rarely does the left coronary cusp rupture[2].
Typically, sinus of Valsalva aneurysms involve the right
ventricle 60% of the time, the right atrium approximately
30% of the time and less than 10% of the time with the
left atrium, left ventricle or pericardium combined[3].
Structural defects often lead to lack of continuity between the aortic media and the aortic annulus leading to
subsequent weakening, avulsion and aneurismal formation.
Congenitally, there may be incomplete fusion of the right
and left distal bulbous septum, the base of which forms the
right and the non coronary sinuses of Valsalva. Acquired
causes often involve severe infections with syphilis and or

Abstract
Ruptured sinus of Valsalva is very uncommon, and is < 1%
of all congenital defects. The incidence ranges from
0.1%-3.5%. There is a male to female predominance
of 4:1, with the highest incidence in the Asian population. Higher incidence is also seen in patients with Marfan’s syndrome and Ehlers Danlos syndrome. There is
a higher association of ruptured sinus of Valsalva with
ventricular septal defect (VSD), aortic stenosis, and bicuspid valve defect. While most patients with VSD often
have rupture of their right coronary sinus of Valsalva
into the right ventricle due to poor structural integrity,
we present a rare case of a patient with VSD who had
rupture of his noncoronary sinus of Valsalva into the
right atrium.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Sinus of Valsalva; Rupture; Ventricular septal defect; Wind sock deformity
Core tip: It is important to understand that aneurysms
and or rupture of the coronary sinus of Valsalva can
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NC
1

RV

RV

Figure 2 Subsequent transesophageal echocardiogram done, showed a
ruptured aneurysm of the noncoronary sinus of Valsalva, that is Windsock
in morphology, into the right atrium. A: Sinus of Valsalva defect with; B: ColorDoppler. 1: Windsock aneurysm; RV: Right ventricle; NC: Noncoronary cusp.

Figure 1 Electrocardiogram shows sinus tachycardia with a rate of 130, 1 mm
to 3 mm ST depressions in leads Ⅰ, Ⅱ, and V3 to V6 and 1 mm to 2 mm
ST elevations in aVR and V1.

endocarditis, trauma, severe atherosclerosis and aortic dissection that alter the anatomy and structural integrity of the
sinuses leading to aneurismal formations[4].

NC

CASE REPORT
A 20-year-old man with documented history of VSD
presents to the Emergency Department with symptoms
of nausea and vomiting. Patient had denied chest pain,
but admits to shortness of breath and fatigue. He was
sweaty, and diaphoretic. His heart rate was 124; blood
pressure was 117/33 mmHg, he was tachypnic and saturating on room air at 88%. He had a continuous murmur
on exam, with jugular venous distention. His lab results
show an elevated white count of 13, creatinine of 1.65,
troponin of 1.70 and lactic acid of 3.80, with normal
liver enzymes. Chest X-rays shows bilateral lung congestion without cardiomegaly. Electrocardiogram shows
sinus tachycardia with a rate of 130, 1 mm to 3 mm ST
depressions in leads Ⅰ, Ⅱ, and V3 to V6 and 1 mm to 2
mm ST elevations in aVR and V1 (Figure 1).
Transthoracic echocardiogram initially done showed
a poorly visualized echogenic flap in the right atrium.
Subsequent transesophageal echocardiogram done,
showed a ruptured aneurysm of the noncoronary sinus
of Valsalva, that is Windsock in morphology, into the
right atrium (Figure 2). Coincidentally, Ⅳ medications
given during the echocardiogram had micro air bubbles
that transiently traveled through the small membranous
VSD communicating with the right coronary sinus of
Valsalva (Figure 2). Continuous flow through a relatively
low pressure right atrium prevented the micro air bubbles
from entering the aortic root through the rupture lumen,
yet higher pressures in the right ventricle allowed for the
micro air bubbles to travel through the VSD. Patient underwent immediately surgery to repair both the ruptured
aneurysm of the noncoronary sinus of Valsalva and the
VSD (Figure 3).

RV

Figure 3 Patient underwent immediately surgery to repair both the ruptured aneurysm of the noncoronary sinus of Valsalva and the ventricular
septal defect. A: Bubbles going through membranous ventricular septal defect;
B: The repaired defect. Asterisk indicates micro air bubble traversing the membranous VSD. RV: Right ventricle; NC: Noncoronary cusp.

sinus of Valsalva rarely ruptures into the right atrium in
the presence of a perimembranous septal defect. In the
largest retrospective analysis of a rupture of sinus of Vasalva (n = 67) done by Dong et al[5], only 18/32 (56%) of
the patients had perimembranous VSD with rupture, and
among this group, only 1 of the 32 patients presented
with a “non coronary sinus of Valsalva rupture” in the
presence of perimembranous VSD. Our patient also had
a unique wind-sock aneurysmal morphology to his non
coronary sinus of Valsalva rupture.
The gold standard for diagnosis is echocardiogram.
The treatment of choice is surgery, which has a 90% ten
year survival rate with closure of aneurysm and perimembranous VSD[6]. Percutaneous intervention with an
Amplatzer Duct Occluder has been found to be successful in selective cases and has been utilized in Europe[7].
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CARDIOVASCULAR DISEASES
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embolism has not been previously reported in the medical literature. We present and discuss the mechanisms
of pulsus alternans and its clinical implications.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pulsus alternans; Biventricular alternans;
Pulmonary embolism
Core tip: Biventricular pulsus alternans is a rare phenomenon and has only been described in few cases of
severe left ventricle systolic dysfunctions and left anterior descending coronary artery disease. Pulsus alternans
is an ominous sign that suggests severe heart failure;
early recognition can aid in appropriate management
and intervention, which may change patient outcome.

Abstract

Original sources: Nguyen T, Cao LB, Tran M, Movahed A. Biventricular pulsus alternans: An echocardiographic finding in patient
with pulmonary embolism. World J Clin Cases 2013; 1(5): 162-165
Available from: URL: http://www.wjgnet.com/2307-8960/full/v1/
i5/162.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i5.162

Pulsus alternans is characterized by regular rhythm
with beat-to-beat alternation of systolic pressures. Left
ventricular alternans is usually found in severe left ventricular dysfunction due to cardiomyopathy, coronary
artery disease, systemic hypertension, and aortic stenosis. Right ventricular alternans is usually associated with
left ventricular alternans, right ventricular dysfunction,
pulmonary embolism, and pulmonary hypertension. Biventricular alternans is rare and associated with severe
left ventricular dysfunction and left anterior descending coronary artery disease. The exact mechanism of
pulsus alternans has not been clearly delineated, and it
has been remained a subject of investigation and conjecture since the nineteenth century. Two fundamental
mechanisms have been proposed to explain ventricular
alteration. The first, based on the Frank-Starling mechanism, proposes beat-to-beat alteration in end-diastolic
volume accounted for the alternating contractile force.
The second proposed mechanism which explains the
physiology of pulsus alternans involves the abnormal
calcium handling by cardiac myocytes. To the best of
our knowledge, biventricular alternans in pulmonary

WCCR|www.wjgnet.com

INTRODUCTION
Pulsus alternans was first described by Traube in 1872,
characterized by regular rhythm with beat-to-beat alternation of systolic pressure[1,2]. Left ventricular alternans
occurs commonly in setting of severe left ventricular
dysfunctions. Right ventricular alternans are rare, and
biventricular alternans are even less common, with only
a few case reported in the literature[3]. To the best of our
knowledge, biventricular pulsus alternans in pulmonary
embolism has not been previously reported in the medical literature. We describe a case report of biventricular
pulsus alternans in pulmonary embolism and discuss its
mechanisms and clinical implications.
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Figure 1 Electrocardiogram shows sinus tachycardia with S1Q3T3, a sign of acute cor pulmonale.

treated with intravenous heparinization, followed by 6
mo of coumarin therapy.

CASE REPORT
A 47-year-old African American male with obstructive
sleep apnea, noncompliant with continuous positive airway pressure and stage Ⅱ chronic kidney disease developed what he thought was the “flu” associated with shortness of breath and chest pressure for the past 6 d. On the
morning prior to his hospital admission, the symptoms
persisted and were accompanied by rapid palpitations
and syncope. Physical examination revealed a morbidly
obese man in respiratory distress with a heart rate of 122
beats/min, blood pressure of 120/87 mmHg, respiratory
rate of 33 breaths/min, and room air oxygen saturation of 88%. Patient had no jugular venous distention
or lower extremity edema, lungs clear to auscultation, no
gallops, murmurs or rubs. The electrocardiogram showed
sinus tachycardia with S1Q3T3 consistent with acute cor
pulmonale (Figure 1). Ventilation perfusion scan showed
multiple perfusion defects highly suspicious for multiple
pulmonary emboli. Echocardiogram revealed marked
biventricular alternans with elevated pulmonary systolic
pressure of 50 mmHg. The right ventricle was visually
larger than the left ventricle in the four chamber view. In
diastole, the right ventricle basal diameter measured approximately 4.8 cm. TAPSE was 1.2 cm. Left ventricular
ejection fraction (LVEF) was 60% visually. By Modified
Simpson’s method, an LVEF of 70% was calculated. In
the parasternal long axis view, the interventricular septal
diameter was 1.4 cm, the left ventricular posterior wall
diameter was 1.5 cm, the left ventricular end diastolic
diameter was 4.6 cm, and the left ventricular mass index
was increased at 103 g/m2 (Figure 2). There was concentric remodeling by relative wall thickness calculation.
Pulmonary embolism was diagnosed, and the patient was

WCCR|www.wjgnet.com

DISCUSSION
Pulsus alternans is usually found in severe left ventricular
systolic dysfunctions due to cardiomyopathy[3], coronary
artery disease[2], systemic hypertension[2], and aortic stenosis[4]. It has also been reported in acute transient ischemia
and in patient with normal heart during or after supraventricular tachycardia[5] (Table 1). Right ventricular alternans
is usually associated pulsus alternans on the left side[3].
Isolated right ventricular alternans seems to be related to
right ventricular dysfunctions and increased pulmonary
resistance due to reactive air way disease[2], pulmonary
embolism[6], and pulmonary hypertension[7]. Biventricular
alternans is rare, and only few cases have been described
in patient with severe left ventricular dysfunction and left
anterior descending coronary artery disease[1,3]. Cournand
et al[8] reported biventricular alternans in 9 patients, most
of whom had dilated cardiomyopathy, systemic hypertension, congestive heart failure and myocardial fibrosis.
In comparison, the patient we described has marked biventricular alternans secondary to pulmonary embolism
without left ventricular dysfunction. Massive pulmonary
embolisms can cause acute cor pulmonale and can lead to
right ventricular alternans; however, it has not known to
cause biventricular alternans.
There has been continuing interest in understanding
the mechanisms and clinical manifestations of pulsus
alternans since its first description by Traube in 1872,
although its cause and exact mechanism are poorly understood. Two main mechanisms have been proposed to account for pulsus alternans. The first, based on the Frank-
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Figure 2 M-mode tracing. A: Beat to beat
marked variation of continuous wave Doppler
blood flow velocities of tricuspid regurgitation
indicative of right ventricular pulsus alternans; B: Beat to beat marked variations of
continuous wave Doppler blood flow velocities of left ventricular outflow tract indicative
of left ventricular pulsus alternans; C: M-mode
tracing showing beat to beat marked variation of aortic valve opening indicative of left
ventricular pulsus alternans; D: M-mode
tracing showing beat to beat marked variation of mitral valve opening indicative of left
ventricular pulsus alternans.

theory,” underlies some instances of pulsus alternans but
in no way negates the possibility that Frank-Starling principle accounting for some instances of pulsus alternans[10].
The second proposed mechanism which explains the
cause of pulsus alternans is the alteration in cellular handling of calcium during the cardiac contractility[11,12]. The
physiological action involves the abnormality of intracellular calcium cycling, involving the sarcoplasmic reticulum [11].
Calsequestrin is a protein in the inner membrane surface
of the sarcoplasmic reticulum that binds and stores calcium. Schmidt et al[11] found that mice that overexpressed
calsequestrin had pulsus alternans during high heart rates.
The study concluded that the mice had a delay between
the uptake and release of calcium from the sarcoplasmic
reticulum and this alteration in calcium cycling and use led
to development of pulsus alternans in vivo.
In conclusion, isolated left and right ventricular alternans usually occur in the failing hearts. Biventricular
pulsus alternans is a rare phenomenon and has only been
described in few cases of severe left ventricle systolic
dysfunction and left anterior descending coronary artery
disease. To our knowledge, this is the first reported case
of pulmonary embolism with echocardiographic finding
of biventricular pulsus alternans. In most cases, pulsus alternans is an ominous sign that suggests severe heart failure; early recognition can aid in appropriate management
and intervention, which may change patient outcome.

Table 1 Causes of left ventricular alternans
Left ventricular dysfunctions
Systolic and diastolic dysfunctions[6,13]
Coronary artery disease[2]
Hypertrophic cardiomyopathy[3]
Outflow track resistance
Systemic hypertension[2]
Aortic stenosis[4]
Mitral stenosis[5]
Prosthetic valve dysfunction[14]
Normal heart
Transient ischemia[5]
Marked acceleration of rate[9]-dobutamine infusion[15]
Hypocalcemia, hypothermia, acidosis[11,12]

Starling mechanism, proposes beat-to-beat alteration in
end-diastolic volume accounted for the change in force of
contraction[1,9]. Impaired systolic contraction of a failing
ventricle reduces stroke volume, resulting in an elevated
end diastolic volume for the next contraction. Elevated
end diastolic volume results in increased myofibril length
and therefore, increased contraction on the next beat[1,9].
An increase heart rate accentuates this process as diastolic filling is further impaired. Although this mechanism
may be contributory, the popularity of this mechanism
has waned over the recent years as there is experimental
evidence which suggests the absence of alternation in
end diastolic volume with the stronger beats of pulsus
alternans[10]. Also in animal studies, pulsus alternans has
been produced and maintained with constant preload and
lack of alternation in mitral inflow[5]. The alternation in
the contractile state of the myocardium, the “myocardial

WCCR|www.wjgnet.com

REFERENCES
1

1553

Surawicz B, Fisch C. Cardiac alternans: diverse mechanisms and clinical manifestations. J Am Coll Cardiol 1992; 20:
483-499 [PMID: 1634690 DOI: 10.1016/0735-1097(92)90122-4]

February 8, 2014|First Edition|

Nguyen T et al . Biventricular pulsus alternans in pulmonary embolism
2

3
4
5

6
7
8

9

Michaels AD, Browne AE, Varghese P, Chou TM. Intracoronary measurement of pulsus alternans. Catheter Cardiovasc
Interv 2000; 51: 335-338 [PMID: 11066122 DOI: 10.1002/1522726X(200011)51:3<335::AID-CCD23>3.0.CO;2-#]
Vidwan P, Stouffer GA. Biventricular pulsus alternans.
Cardiol Res Pract 2009; 2009: 703793 [PMID: 19946633 DOI:
10.4061/2009/703793]
Gagnon RM, Doyle D. Transient left ventricular pulsus alternans in severe aortic valve disease. Can J Cardiol 1988; 4:
217-218 [PMID: 3409103]
Edwards P, Cohen GI. Both diastolic and systolic function
alternate in pulsus alternans: a case report and review. J Am
Soc Echocardiogr 2003; 16: 695-697 [PMID: 12778033 DOI:
10.1016/S0894-7317(03)00224-4]
Calick A, Berger S. Pulmonary artery pulsus alternans associated with pulmonary embolism. Chest 1973; 64: 663-664
[PMID: 4750346 DOI: 10.1378/chest.64.5.663]
Askew JW, Lee RW. Isolated pulmonary arterial pulsus alternans secondary to pulmonary hypertension. Clin Cardiol
2004; 27: 358 [PMID: 15237697 DOI: 10.1002/clc.4960270612]
Cournand A, Ferrer MI, Harvey RM, Richards DW. Cardiocirculatory studies in pulsus alternans of the systemic and
pulmonary circulations. Circulation 1956; 14: 163-174 [PMID:
13356468 DOI: 10.1161/01.CIR.14.2.163]
Lab MJ, Seed WA. Pulsus alternans. Cardiovasc Res 1993; 27:

10
11

12

13
14

15

1407-1412 [PMID: 8221794]
Cohn KE, Sandler H, Hancock EW. Mechanisms of pulsus
alternans. Circulation 1967; 36: 372-380 [PMID: 4166376 DOI:
10.1161/01.CIR.36.3.372]
Schmidt AG, Kadambi VJ, Ball N, Sato Y, Walsh RA, Kranias EG, Hoit BD. Cardiac-specific overexpression of calsequestrin results in left ventricular hypertrophy, depressed
force-frequency relation and pulsus alternans in vivo. J
Mol Cell Cardiol 2000; 32: 1735-1744 [PMID: 10966834 DOI:
10.1006/jmcc.2000.1209]
Kotsanas G, Holroyd SM, Young R, Gibbs CL. Mechanisms
contributing to pulsus alternans in pressure-overload cardiac
hypertrophy. Am J Physiol 1996; 271: H2490-H2500 [PMID:
8997309]
Perk G, Tunick PA, Kronzon I. Systolic and diastolic pulsus
alternans in severe heart failure. J Am Soc Echocardiogr 2007;
20: 905. e5-e7 [PMID: 17617319]
Kaur V, Robertson MN, Zamvar V. Mechanical prosthetic
valve dysfunction causing pulsus alternans leading to intermittent electromechanical dissociation: a case report and literature review. J Card Surg 2007; 22: 528-532; discussion 532
[PMID: 18039223 DOI: 10.1111/j.1540-8191.2007.00459.x]
Kahn JH, Starling MR, Supiano MA. Transient dobutaminemediated pulsus alternans. Can J Cardiol 2001; 17: 203-205
[PMID: 11223491]
P- Reviewer Manfredini R S- Editor Gou SX
L- Editor A E- Editor Lu YJ

WCCR|www.wjgnet.com

1554

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CARDIOVASCULAR DISEASES
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Core tip: When unexplained heart failure is observed
in children, cardiac beriberi must be excluded as a differential diagnosis of myocarditis and cardiomyopathy.
The measurement of the central venous oxygen saturation may be useful for the diagnosis. Although beriberi is a rare disease today, it is necessary to remember that it may still be caused by an unbalanced diet.

Abstract

Original sources: Majima N, Umegaki O, Soen M. Use of
central venous saturation monitoring in a patient with pediatric
cardiac beriberi. World J Clin Cases 2013; 1(6): 205-207 Available from: URL: http://www.wjgnet.com/2307-8960/full/v1/
i6/205.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i6.205

The patient was a 1-year-and-4-mo-old boy. He had drunk
about 1 L of an isotonic drink for infants daily since about
10 mo after birth. He was examined by a local doctor due
to anorexia and vomiting, found to have cardiomegaly,
and transported to our hospital with suspected myocarditis. After admission, the patient showed polypnea, a decreased level of consciousness, and marked metabolic acidosis and lapsed into circulatory insufficiency, requiring
catecholamine administration, endotracheal intubation,
and extracorporeal membrane oxygenation. Initially,
low-output heart failure due to acute myocarditis was
suspected, but the central venous oxygen saturation
was high, at 82%. Considering high-output heart failure
to be more likely, we evaluated its cause and noted, by
urinary organic acid analysis, increases in lactate, pyruvate, 3-OH-butyrate, acetoacetate, metabolic products
of branched-chain amino acids, 2-ketoglutarate, 2-OHglutarate, 2-keto-adipate, and 2-OH-adipate. Since the
vitamin B1 level was reduced to 12 ng/mL (normally
20-50 ng/mL), a diagnosis of cardiac beriberi due to vitamin B1 deficiency was made. When unexplained heart
failure is observed in children, cardiac beriberi must be
excluded as a differential diagnosis of myocarditis and
cardiomyopathy. The measurement of the central ve-
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INTRODUCTION
The condition related to vitamin B1 deficiency is called
beriberi or cardiac beriberi, which markedly decreased
due to postwar improvements in the nutritional state. In
the latter half of the 1970s, an unbalanced diet due to the
excessive intake of instant foods in the young, alcohol
intake, and overwork were recognized again as causes of
beriberi. Subsequently, its incidence decreased due to improvements in the awareness of nutritional problems associated with instant foods and soft drinks and the addition of vitamins, but beriberi has yet to be eradicated[1,2].
In this report, a child with cardiac beriberi due to excessive intake of an isotonic drink for infants, in whom
the measurement of the central venous oxygen saturation was useful for the diagnosis, is presented.
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Table 1 Blood test results on admission
AST
ALT
LDH
CK
CK-MB
BUN
Cr
CRP
BNP
Rapid troponin T assay

Dopamine

42 U/L
12 U/L
399 U/L
206 U/L
23 U/L
5 mg/dL
0.26 mg/dL
< 0.01 mg/dL
333 pg/mL
Positive

Milrinone
Furosemide
γ globulin

80

0.3

Hemodialysis

0.2

70
0.1

60

WBC: White blood cells; PLT: Platelet count; CK-MB: Creatine kinase-MB;
CK: Creatine kinase; BNP: Brain natriuretic peptide; LDH: Lactate dehydrogenase; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen;
ALT: Alanine amino transferase; CRP: C-reactive protein.

ECMO
4

6

8

10

Hospital day

Neolamine multiV 0.5 A/d

Figure 2 Course after admission. The central venous oxygen saturation was high.
LVFS: Left ventricular fractional shortening; ECMO: Extracorporeal membrane oxygenation.

Chest X-ray showed marked cardiomegaly with a cardio
thoracic ratio of 66% (Figure 1). On electrocardiogram,
negative T waves were noted in V2-V5. Echocardiography
disclosed depressed left ventricular contractility with a fractional shortening of 17%, cardiomegaly, and moderate circumferential pericardial effusion. From the history, physical findings, and laboratory results, heart failure due to
acute myocarditis was suspected, and the administration of
a diuretic and γ-globulin was initiated. On the 4th hospital
day, polypnea and a decreased level of consciousness were
noted, and marked metabolic acidosis was indicated by
blood gas analysis (room air: pH 7.275, pCO2: 7.5 mmHg,
pO2: 131 mmHg, BE: -23.1 mEq/L, lactate: 114 mg/dL).
After the initiation of hemodialysis, the patient lapsed into
circulatory insufficiency, and catecholamine administration,
endotracheal intubation, and extracorporeal membrane
oxygenation (ECMO) became necessary. Initially, low-output heart failure due to acute myocarditis was suspected,
but the central venous oxygen saturation was high at 82%.
Despite circulatory insufficiency, the central venous oxygen saturation remained generally high during the course
and showed no marked decrease (Figure 2). We considered
high-output to be more likely than low-output heart failure
and searched for its cause, but no clear abnormality was
shown by various viral, endocrine function, or immunological tests. On urinary organic acid analysis, increases
in the lactate and pyruvate levels, marked increases in the
excretion of 3-OH-butyrate and acetoacetate, increases in
metabolic products of branched-chain amino acids, and increases in 2-ketoglutarate, 2-OH-glutarate, 2-keto-adipate,
and 2-OH-adipate were observed, and the vitamin B1
level was reduced to 12 ng/mL (normally 20-50 ng/mL).
From these findings, a diagnosis of cardiac beriberi due to
vitamin B1 deficiency was made. Careful inquiry with the
patient’s family about his daily diet revealed that he had
drunk about 1 L of an isotonic drink for infants daily from
about 10 mo after birth. Central venous nutrition and the
administration of vitamin preparations were initiated on
the 5th hospital day, leading to marked improvements in the
clinical condition. The patient was weaned from ECMO

Figure 1 Chest X-ray on admission. Marked cardiomegaly with a cardiothoracic ratio of 66% was observed.

CASE REPORT
The patient was a 1-year-and-4-mo-old boy, with a height
of 77 cm and a body weight of 11 kg. There was no particular history. He had had anorexia for about 1 wk before the
consultation but showed no fever or cold-like symptoms.
He started vomiting from 2 d before the consultation and
was examined by a local doctor the next day, when he was
suspected to have infectious enteritis and was prescribed
an antiemetic. Since the symptoms were not alleviated,
he was examined by the local doctor again, found to have
cardiomegaly on a thoraco abdominal radiography, and
transported to our hospital with suspected myocarditis. On
admission, the body temperature was 36.8 ℃, heart rate
was 142/min, respiratory rate was 34/min, complexion
was relatively poor, and vigor was reduced. The first and
second heart sounds were both weakened, and the third
heart sound or heart murmur was not heard. No hepatomegaly or splenomegaly was noted. Also, no clear generalized edema was noted. There was no clear abnormality in
the sensory or motor nerves of the limbs. No decrease
in the deep tendon reflex was noted. The blood test results on admission included: white blood cells: 10090/μL,
C-reactive protein < 0.01, creatine kinase: 206/L, creatine
kinase myoglobin band: 23/L, brain natriuretic peptied:
333 pg/mL, and rapid troponin T assay: positive (Table 1).
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Mechanical ventilation

90
ScvO2 (%)

10090/μL
41.50%
43.60%
12.5 g/dL
37.90%
726 × 103/μL
134 mEq/L
4.2 mEq/L
100 mEq/L
10.4 mg/dL

LVFS

WBC
Neutro
Lym
Hb
Ht
PLT
Na
K
Cl
Ca

ScvO2
LVFS

Adrenaline
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on the 8 hospital day, extubated on the 10 hospital day,
and recovered with no sequela.

administration. In this patient, milrinone and a diuretic were
used during the course.
Concerning hemodynamics associated with beriberi, a
marked decrease in the diagnostic pressure and an increase
in cardiac output are well known. It may be difficult to diagnose as it may be accompanied by low-output[10] and not
necessarily by high-output heart failure. Since the prognosis is favorable with early diagnosis and treatment, it is important to suspect the condition first by comprehensively
evaluating indices including the history, echocardiography
findings, and central venous oxygen saturation. Although
beriberi is a rare disease today, it is necessary to remember
that it may still be caused by an unbalanced diet.
In conclusion, when unexplained heart failure is observed in children, cardiac beriberi must be excluded as
a differential diagnosis of myocarditis and cardiomyopathy. The measurement of the central venous oxygen
saturation may be useful for the diagnosis.

DISCUSSION
In children with unexplained heart failure, cardiac beriberi
must be considered as a differential diagnosis of myocarditis and cardiomyopathy. In vitamin B1 deficiency,
resistance vessels, particularly arterioles, are dilated due
to metabolic acidosis. High-output heart failure is often
observed due to increases in the peripheral vascular bed
and venous return[3,4]. In adults, pulmonary artery catheterization or cardiac catheterization is performed for the
differential diagnosis of heart failure, but such invasive
procedures are often difficult to perform in children. The
central venous oxygen saturation can be monitored continuously by placing a Pediasat™ catheter in the superior
vena cava, and can be determined from the arterial oxygen
saturation, hemoglobin level, cardiac output, and systemic
oxygen saturation[5,6]. Since the balance of oxygen demand
and supply in the body can be evaluated less invasively
compared with pulmonary artery catheterization, the
central venous oxygen saturation can be a useful index
to differentially diagnose heart failure in children. In the
case presented here, the central venous oxygen saturation
showed no marked decrease and generally remained high
despite heart failure, so we suspected high-output heart
failure and, by searching for its cause, diagnosed the condition as cardiac beriberi.
In patients with cardiac beriberi, echocardiography has been reported to show right heart dilation by
some[7] but no characteristic change by others[8], and the
diagnosis of the condition by echocardiography alone is
occasionally difficult. In our patient, echocardiography
showed no clear right heart dilation and yielded no significant finding suggestive of cardiac beriberi, but the
high central venous oxygen saturation was useful for the
diagnosis. Despite high-output heart failure, the central
venous oxygen saturation decreased for about 1 wk from
hospital days 2-3, which may have been partly because
venous return was impaired due to pericardial effusion,
and the right atrial pressure increased, reducing the left
ventricular contraction function[9]. With improvements
in the hemodynamics after vitamin B1 administration,
the central venous oxygen saturation increased.
Cardiac beriberi is a serious disease with a rapid onset
and course and causes lactic acidosis and cardiogenic shock
but is clinically characterized by prompt resolution by the
administration of a vitamin preparation[7]. After early treatment, high-output cardiac failure rapidly improves. However,
a rapid increase in systemic vascular resistance and a decrease
in left ventricular contraction due to afterload mismatch
occur during the course, requiring cardiotonic or diuretic
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CARDIOVASCULAR DISEASES

Congenital partial absence of the pericardium in a young
man with atypical chest pain
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INTRODUCTION
We herein present the case of a young male with atypical
chest pain and congenital partial absence of the pericardium. A brief discussion on this rare congenital defect
with its clinical presentation, diagnostic workup and management is provided at the end of the case report.

Abstract
Pericardial defects are infrequent congenital anomalies
due to agenesis caused by premature atrophy of the
th
common cardinal vein or Cuvier duct during the 5 or
th
6 week of embryonic life. These congenital defects
are rare, typically observed as an incidental finding and
usually remain asymptomatic. Nevertheless, the more
widespread use of modern imaging techniques has contributed to an increase of its incidence in recent years.
There is currently no consensus regarding therapeutic
options, all of which are based on small retrospective studies that evaluate the risk of developing a lifethreatening complication such as herniation and incarceration of the myocardium. We report on a 22-year-old
male who presented with sudden onset of sharp chest
pain and dyspnea. Computed tomography and cardiac
magnetic resonance scan revealed a pericardial defect
adjacent to the lateral free wall of the left atrium with
associated herniation of the left atrial appendage. The
patient was managed conservatively and had an uneventful clinical progress.

CASE REPORT
A 22-year-old male with no medical background presented to the emergency department with sudden onset of
sharp chest pain and dyspnea. There were no other associated symptoms and the physical examination and vital
signs were all normal. Blood analysis, including hematology, biochemistry and viral serology, were unremarkable.
The chest radiograph showed an apparent horizontalization of the left bronchus and images, suggestive of hilar
adenopathies (Figure 1). The electrocardiogram (ECG)
demonstrated sinus rhythm at 66 beats per minute with
right bundle branch block. The patient was prescribed
regular analgesics, with the chest pain subsiding shortly
after, and was discharged and referred to the internal
medicine outpatient clinic for a diagnosis work-up. In
order to further evaluate the findings observed on the
chest radiograph and to establish a define diagnosis and
the correspondent therapeutic management, a computed
tomography (CT) scan was carried out which revealed a
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and the heart may coexist within the same pleural cavity.
In most cases, the abnormality has been reported to involve the left lung. Congenital pericardial defects are rare:
there are 400 cases reported in the literature so far. It is
three times more common in males and, in 30% to 50%
of the cases, associated congenital abnormalities (heart,
lung, diaphragm and chest wall) have been reported[1,2].
In most instances, the pericardial defect is usually identified incidentally in an asymptomatic patient. Nevertheless, reported symptoms include stabbing chest pain and
dyspnea, as in our patient. Complications depend on the
extent of the pericardial defect. In general, complete absence of the entire pericardium or of the whole of the
left or right side carries an excellent prognosis. A partial
pericardial absence, on the other hand, has been reported
to carry a higher risk due to potential herniation and strangulation of the atria, appendages or of parts of the ventricles. Furthermore, the herniating structures may compress the great vessels and coronary arteries, which may
affect ventricular systolic function and lead to myocardial
ischemia, respectively. The physical examination is usually
non-specific but may reveal a significantly displaced apical
impulse, basal ejection murmurs, apical midsystolic clicks
and increased splitting of the second heart sound due to
right bundle branch block[1-4].
The ECG in patients with pericardial defects may show
typical findings, such as right axis deviation, incomplete
or complete RBBB and poor R wave progression due to
clockwise rotation in the horizontal plane. The chest X-ray
may show characteristic features such as levoposition of
the heart, resulting in the absence of the right heart border projecting on the right side of the vertebral column,
flattening and elongation of the left ventricular contour
(Snoopy sign)[1-4]. The echocardiography exam may be
helpful for the initial evaluation of complete absence of
the pericardium with features related to the abnormal cardiac position and movement: unusual echocardiography
windows, cardiac hypermobility, “teardrop” appearance,
paradoxical or flat systolic motion of the interventricular
septum, severe tricuspid regurgitation and right ventricle
dilatation. However, and as in our patient, the echocardiography exam of partial absence of the pericardium
usually provides limited information[5].
Even although the previously discussed diagnostic
tools are important in the diagnostic workup, the definite
diagnosis of a pericardial defect is made by CMR and CT.
Both techniques confirm the diagnosis, visualize the extent of the defect and assess associated complications that
are essential for the management of the defect. The CMR
is considered the gold standard since it better visualizes
the pericardium compared to CT and is also capable of
detecting focal myocardial infarctions[5].
There is currently no unanimity with regards to the
therapeutic options, all being based on small retrospective
series aimed at the evaluation of the risk of suffering lifethreatening complications (herniation). A total pericardial
left defect carries a small risk and in these patients no
surgical treatment is usually necessary. The controversy

*

Figure 1 Chest radiograph. Chest radiograph showing horizontalization of the
left bronchus (asterisk) initially interpreted as hilar adenopathies and later found
to be secondary to herniation of the left atrial appendage through the pericardial
defect.

*
LA

Figure 2 Cardiac magnetic resonance imaging. Cardiac magnetic resonance imaging (coronal view) displaying the partial pericardial defect (20 mm ×
30 mm) localized to the left atrial (LA) wall. Herniation of the left atrial appendage can been seen (asterisk).

pericardial defect adjacent to the lateral free wall of the
left atrium (20 mm × 30 mm) with associated herniation of the left atrial appendage. The same findings were
confirmed by a cardiac magnetic resonance (CMR) scan
(Figure 2). A transthoracic echocardiogram was also
performed, with non-specific findings: mild dilatation
of right atrium and ventricle, and mild tricuspid regurgitation, with the rest of the examination being normal.
Given the uneventful clinical progress, a conservative
approach was adopted and the patient was subsequently
discharged. To date, 5 years later, he is in good health and
remains asymptomatic.

DISCUSSION
The described pericardial defect is due to agenesis caused
by premature atrophy of the common cardinal vein or
Cuvier duct during the 5th and 6th week of embryonic life.
This leads to reduced blood supply to the pericardial and
pleural membranes, preventing their closure. When this
defect is small, the result is usually a pleuropericardiac fistula. However, in the case of a larger defect the left lung
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is related to small and moderate sized left pericardial
defects where some advocate prophylactic surgery and
others only treating symptomatic patients. The surgical
techniques include left atrial appendectomy, division of
adhesions, pericardiotomy, enlarging the defect to reduce the risk of incarceration and pericardioplasty which
aims to restore the defect either by primary closure or
complete reconstruction with synthetic materials. Some
reports argue that diagnosis of moderate-sized pericardial defects in symptomatic or nonsymptomatic patients
should be followed by prophylactic operation to reduce
the risk of death from cardiac structure herniation and
incarceration. Postpericardiotomy syndrome is a common reported complication following these surgical procedures[1-4].
In summary, we report a case of a left side partial pericardial defect, a rare cardiac anomaly. Given the uneventful clinical progress that our patient presented with, he
was subsequently treated conservatively.
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Left ventricular myxoma: Missed vs metastatic
Srikanth Seethala
resection of left atrial myxoma is very rare. Etiologies
for recurrent LVM after left atrial myxoma resection are
incomplete surgical resection, metastasis, totipotent
multicentricity and missed. Here we are describing a
case that was probably a metastatic LVM as it is uncommon statistically for it to be a recurrent myxoma
in the left ventricle after complete resection from left
atrium. If there is a progression of the cerebral hemorrhagic lesions it would confirm our diagnosis of the
metastatic process.
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Abstract
Left ventricular myxomas account for 2.5% of all cardiac myxoma cases. There are very few case reports
on left ventricular myxoma (LVM) presented after
complete surgical resection of left atrial myxoma.
Here we report a case of a 58-year-old male presented to the hospital for transient limb weakness,
numbness and dysarthria. Magnetic resonance image
of the brain revealed multiple thromboembolic cerebrovascular accidents. Transthoracic echocardiogram
(TTE) revealed a left atrial myxoma. It was resected
completely with good surgical margins. After one and
half year he started having dizziness, and transient
right sided weakness. Computer tomography scan of
the head revealed a progression of thromboembolic
disease. TTE revealed a LVM that was confirmed by
transesophageal echocardiogram. It was resected
with good surgical margins 3 wk after recurrent cerebrovascular accident.

INTRODUCTION
Left ventricular myxomas account for 2.5% of all cardiac myxoma cases. There are very few case reports on
left ventricular myxoma (LVM) presented after complete
surgical resection of left atrial myxoma.

CASE REPORT
A 58-year-old male with a past medical history of hypertension and diabetes went to see a primary care physician with complaints of multiple episodes of transient
limb weakness, numbness and dysarthria lasting less
than 1 h. A magnetic resonance image (MRI) of the
brain was obtained revealing multiple bilateral, supra,
infratentorial, cortical and sub-cortical infarctions in watershed areas consistent with multiple thromboembolic
strokes. Upon admission to the hospital, routine lab
work (complete blood count, complete metabolic profile, lipid panel, thyroid function tests, coagulation studies), and carotid doppler failed to reveal any significant
abnormalities other than poorly controlled diabetes,
and a serum cholesterol of 113 mg/dL. A transthoracic

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Transesophageal echocardiogram. A: Mid esophagus view of the transesophageal echo (TEE) revealing left ventricular myxoma; B: TEE, four chamber
view showing Left ventricular myxom; C: Magnified view showing a myxoma, size 1 cm x 2 cm; D: Magnified view showing a myxoma of 1 cm in horizontal direction.
Showing its close proximity to trabecular muscles.

echocardiogram (TTE) demonstrated a 3.5 cm homogenous mass in the left atrium with mild dilation and a
normal left ventricle (LV). A pre-operative coronary angiogram failed to reveal any significant coronary artery
disease. The left atrial mass was subsequently resected
with good surgical margins and a small incidental patent foramen was successfully closed. Final pathology
of the mass confirmed it to be a transparent myxoma.
Patient was discharged home in stable condition and did
well for few months without any major symptoms other
than generalized weakness.
Nearly one year later the patient was diagnosed with
generalized partial seizures following an episode of
right-side weakness and was started on antiepileptic
medication, which he refused to take. Over the next
2-3 wk he experienced two more episodes of right
sided weakness associated with dizziness and admitted
for non-adherence with medication. He then presented
to our institution with near syncope and atypical chest
pain. Routine cardiac evaluation was negative and he
was discharged after 2 d. Later, he again presented
to the emergency department, this time for intermittent right-sided weakness and transient dizziness. A
computer tomography (CT) scan of the head revealed
interval progression of thromboembolic disease. An
MRI confirmed the CT scan findings; multiple small
hemorrhagic lesions were subsequently identified and
later confirmed by cerebral angiography. Multiple my-

WCCR|www.wjgnet.com

cotic aneurysms were ruled out by blood cultures. TTE
was performed and it revealed a 0.94 cm × 0.74 cm
mass attached to lateral wall of LV. A transesophageal
echo (TEE) then confirmed the presence of a mobile,
round homogenous mass attached to the anterolateral
wall of the LV (Figure 1). Three weeks after the recurrent cerebrovascular accident (CVA) the mass was
resected. Initially, a left atrial and then aortic approach
was attempted to locate and isolate the mass. Both approaches were unsuccessful. Eventually, an anterolateral
approach located the mass buried in trabecular muscles
of the posteroapical area without any valvular attachment. Excision was done without a difficulty. Pathology
confirmed a LVM and the patient was discharged 1 wk
later.

DISCUSSION
Primary cardiac tumors are rare and have an average
incidence of 0.02%[1,2]. Of these, cardiac myxomas account for 88% of cases and are primarily benign in
nature[3]. Myxomas constitute 0.23% of all the open
heart surgical procedures[2]. The most common location for myxoma is the left atrium followed by the right
atrium. A biatrial location is occasionally seen but all
other locations are quite uncommon[3]. Myxomas found
in the left ventricle account for only 2.5% of cases[3,4].
Myxomas are primarily sporadic while familial cases
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constitute up to 10%[2]. Familial myxomas have unusual
locations and recurrences, and some are associated with
Carney’s Complex (myxomas of the heart, and skin,
spotty skin pigmentation, blue nevi, and endocrine over
activity)[3].
Most myxomas are either asymptomatic or produce
non-specific symptoms such as malaise, fatigue or heart
failure symptoms. Embolic events are one of the major
clinical presentations of myxomas. The risk of embolization is mostly determined by the morphology of
the myxoma rather than its size. As in this case, semitransparent polyploid myxomas carry a high risk for
embolization compared to round myxomas[2]. Valvular
myxomas carry high risk of embolization[2,5]. This variation in prevalence of emboli seen in published series can
be explained by the fact that valvular myxomas carry a
high risk of embolization compared to myxomas located
elsewhere. Even though the final embolic destination is
commonly the cerebrovascular territory other arterial
territories such as the pulmonary or coronary circulation
can be involved[1-4] .
The other common mechanisms of symptom production with myxomas are mechanical obstruction
and arrhythmias when cardiac conducting system is involved[1-4].
Most myxomas are diagnosed with TTE, but are often missed when located in unusual places. In this case,
locating the LV myxoma was difficult both on TTE and
intraoperatively was difficult due to its concealment by
trabecular muscle. TEE and MRI are best studies for
localizing and characterizing myxoma. In all cases of
suspected myxomas TEE should be performed[3].
Surgical resection is the treatment of choice for
myxomas and should be performed as early as possible
as there is a risk of embolization. In the presence of a
recent CVA, surgical resection may be delayed for up
to 4 wk and should be performed on pump with systemic heparinization[6]. Even though surgical technique
is changing constantly, resection should include clean
surgical margins to reduce the likely of recurrence[7,8].
There are very few cases myxoma has recurred in the
LV after the resection of the tumor in LA[7]. In this case
the myxoma recurred in the LV one year after the initial
resection. The index TTE and the initial surgery did not
give reason to suspect a LV myxoma. Possible mechanisms for the LVM in this case are recurrence (incomplete
surgical resection or new growth of reserve cell or implantation from original tumor), or missed during initial
evaluation, or metastasis. During the index diagnosis,
neither MRI nor TEE was performed thus raising the
possibility of LV myxoma was initially missed. However,
though limited, neither TTE nor cardiac cauterizations
have identified any LVM.
Recurrent myxomas often grow faster than primary
tumors and can occur in 3% of sporadic cases and 20%
of familial cases[9]. Incomplete surgical margins is one of
the major reason to have recurrences[7]. The tumor recurs near the original resection site in 85% of cases with
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an atrial location in 97%[7]. In this case initial sporadic
myxoma had good surgical margins during the index
surgical resection. The site of recurrence however, was
LV making the recurrence secondary to incomplete resection much less likely. Metastatic seeding of myxoma
cells is well described in the literature. The malignant
nature of myxomas is defined based on growth rate
behavior rather than histological features. Malignant
myxoma may be identified by high interleukin 6 levels,
presence of constitutional symptoms, elevated gamma
globulins, and a high erythrocyte sedimentation rate
(ESR) after complete resection of the tumor[9]. In this
case, the patient reported some constitutional symptoms malaise and generalized weakness but lack of
specificity of these symptoms and the failure to obtain a post-operative ESR make supporting malignant
potential of the tumor problematic. Multiple cerebral
hemorrhagic lesions (probably secondary to small aneurysms) were noted in this patient and may support the
idea of metastatic process. A malignant nature may be
confirmed in future if the tumor is subsequently found
at other distant sites. We excluded the probability of familial disease by taking a good family history, and there
were no signs or symptoms of Carneys Complex[9]. At
this time, it is believed that this recurrent LV myxoma
case is most likely due to a metastatic process. Careful
follow up has been planned for this patient to monitor
for recurrence of myxoma as well as any worsening of
neurological symptoms.
Follow up echocardiography is required to evaluate
for recurrence. It is highly crucial in familial cases and
in those cases where good surgical margins cannot be
achieved[6].
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CARDIOVASCULAR DISEASES
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INTRODUCTION
Venous thromboembolism clinically manifested as deep
vein thrombosis and pulmonary embolism, is a common
cause of increased morbidity and mortality. Pulmonary
embolism (PE) can manifest in a variety of clinical settings ranging from acute shortness of breath in the
emergency department to intraoperative cardiovascular
collapse, hypoxemia in the recovery room, to respiratory
distress in the intensive care unit. In the perioperative
setting, it is critical for the anesthesiologist to have a high
index of suspicion for PE as symptoms and signs are
often vague and non-specific. To do so, one must know
the medical and surgical risk factors that can increase the
probability of PE as well as the prophylactic measures
that can be used to diminish the risk. In addition, it is
critical to know the management of pulmonary embolism in the perioperative setting.

Abstract
Pulmonary embolism is a major cause of morbidity and
mortality. Risk factors include venous stasis, endothelial
injury, and hypercoagulability. Prevention centers on
the use of sequential compression devices and anticoagulation in the hospital patient. This is the case of a
45-year-old male who presented for open reduction and
internal fixation of tibia plateau fracture. He developed
a saddle embolus during the perioperative period which
was diagnosed in the recovery room after workup for
the cause of his poor oxygenation. A chest computed
tomographic scan showed an extensive saddle embolus
with partial occlusion of the bilateral main pulmonary
arteries and all segmental pulmonary artery branches.
This case report discusses his diagnosis, management
and clinical course. In addition, risk factors, treatment
and prevention for pulmonary embolus and described.

CASE REPORT
A 45-year-old African American male was admitted to the
hospital with a left tibia plateau fracture after a motor vehicle accident. He had no other injuries from the accident
and had no previous medical history other than 20 packyear history of smoking tobacco. The patient was admitted and started on enoxaparin 40 mg subcutaneously
once a day for deep venous thrombosis prophylaxis. On
hospital day 3 he underwent open reduction and internal
fixation of the left tibia plateau fracture. The surgical
procedure was uneventful. A laryngeal mask airway was

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Venous thromboembolism; Pulmonary embolus; Saddle embolus; Tibia fracture; Anesthesia
Core tip: The case report describes the diagnosis,
management and treatment of a 45-year-old male who
developed a saddle pulmonary embolus during open
reduction and internal fixation of tibia plateau fracture.
The incidence of pulmonary embolism, risk factors, and

WCCR|www.wjgnet.com

1565

February 8, 2014|First Edition|

Lee A et al . Management of perioperative saddle embolus

used initially, but was subsequently switched to an endotracheal tube after difficulty with placement and difficulty
maintaining adequate ventilation and oxygen saturation.
After placement of the endotracheal tube, ventilation and
oxygenation went back to normal and the procedure proceeded as planned.
The patient was subsequently extubated at the end of
surgery. Although he was awake and was ventilating well,
he continued to have O2 saturations in the mid 80 to 90 s
with 100% non-rebreather mask along with sustained
tachycardia in the 110 to 120 s even after adequate pain
control. An arterial blood gas was drawn in the post anesthesia care unit and it showed a pH of 7.40, pCO2 of
41.6 mmHg, pO2 of 61.0 mmHg, bicarbonate of 25.1
and oxygen saturation of 91%. A chest X-ray was taken
showing an interval development of a right upper lobe
opacity concerning for pneumonia or aspiration when
compared to his admission chest X-ray. A computed tomography scan of the chest was performed and an extensive saddle embolus with partial occlusion of the bilateral
main pulmonary arteries and all segmental pulmonary
artery branches with significant thrombus burden. In addition, a right upper lobe dense airspace consolidation
with peripheral ground glass opacification along the right
posterior segmental bronchus and bronchus intermedius which was suspicious of infarction was found. An
echocradiogram was then performed showing a severely
dilated right atrium and right ventricle. However, he had
normal left ventricular function and his ejection fraction
was between 55%-60%. Bilateral lower extremity Doppler studies showed occlusive thrombi in the left common femoral and superficial femoral veins.
The patient was started on a heparin infusion and
subsequently had an inferior vena cava filter placed. He
remained in the intensive care unit for several days until
his oxygen demand was reduced from 100% oxygen via
non-rebreather mask to nasal cannula. He never required
intubation to support his oxygenation and ventilation
and remained hemodynamically stable throughout his
hospital stay. He was transitioned to the regular nursing
floor without need for oxygen supplementation and soon
discharged on warfarin with follow up at the Pulmonary
and Orthopedics clinics. On follow up, he had returned
to normal function and recovered from his surgical procedure well.

paired quality of life that affects survivors. It is estimated
that the economic burden of pulmonary embolism is
greater than $1.5 billion a year in healthcare costs with
estimates stating that each pulmonary embolism results
in additional healthcare costs in excess of $30000[1]. The
three-month mortality of pulmonary embolism has been
stated as high as 15%-18%[1]. While most patients with
acute pulmonary embolism survive, possible long term
sequelae include chronic thromboembolic pulmonary hypertension and chronic leg pain and swelling.
It is important for all medical personnel to be aware
of patients at higher risk for developing venous thromboembolic disease. Risk factors that acutely increase the
risk of pulmonary embolism include orthopedic surgeries, especially total hip and knee replacement, surgery for
hip fractures, as well as trauma and spinal cord injuries.
Acute medical morbidity, especially malignancy is also a
major risk factor.
A good approach to understanding all the risk factors
that predispose patients to pulmonary embolism is to
understand Virchow’s triad[2]. Virchow’s triad states that
venous stasis, endothelial injury, and hypercoagulability
will increase the risk of thrombosis[2]. Venous stasis can
occur when patients are immobile (i.e., spinal cord injury,
trauma, orthopedic fractures) or when there is a problem
with the pump (i.e., heart failure). Surgical procedures are
a major culprit to endothelial injury, as are invasive catheter-based procedures including angiograms and placement of transvenous pacemakers. Hypercoagulability can
be hereditary such as deficiency or mutation of certain
factors (prothrombin, protein C, protein S) or from proinflammatory states (malignancy, myeloproliferative
syndromes, antiphospholipid antibodies, hyperhomocysteinemia, heparin-induced thrombocytopenia, acquired
immunodeficiency syndrome (AIDS), burns, lupus, oral
contraceptives)[1].
Orthopedic patients have a high risk from development of deep vein thrombosis and pulmonary embolism.
A study by Geerts et al[3] showed an incidence of deep
venous thrombosis (DVT) of 69% in patient with lower
extremity fractures. This made our patient with a tibia
fracture at high risk for development of DVT. As is customary with most trauma patients at our hospital, he was
on enoxaparin for DVT prophylaxis up until the morning
of his surgery. However, it did not prevent him from developing a saddle pulmonary embolus.
When acute pulmonary embolism is present, parenteral anticoagulation with either low molecular weight
heparin or unfractionated heparin should be administered, unless contraindicated[4,5]. The primary indications
for placement of an inferior vena cava filter are contraindications to anticoagulation, risk of major bleeding
during anticoagulation, and recurrent embolism while receiving adequate therapy[4]. Filters are also considered in
cases of massive pulmonary embolism, with the thought
being that additional thrombotic burden may be life
threatening. In cases of massive pulmonary embolism
with cardiovascular collapse, requiring cardiopulmonary

DISCUSSION
Our patient was able to fully recover from an event that can
often be lethal. It is unknown at which point after his tibia
fracture the patient developed his blood clot and pulmonary embolism. We were able to begin treatment as soon as
the diagnosis was made. It also helped that our patient was
healthy and physically fit before this event took place.
The incidence of mortality after pulmonary embolism has been reported to be as high as 300000 per year[1].
This number understates the significant morbidity including chronic pulmonary hypertension, disability, and im-
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resuscitation and blood pressure support, mortality is
much higher. A retrospective review performed at Texas
Heart Institute by Konstantinov et al [6] showed that
emergency treatment using cardiopulmonary bypass may
be beneficial. Rapid recognition and treatment are very
important to prevent severe morbidity and mortality after pulmonary embolism.
Current methods used to prevent DVT and PE have
significantly reduced the incidence of fatal PE[7]. Treatments that combine mechanical prophylaxis such as, sequential compression devices or inferior vena cava filters,
with low molecular weight heparin appear to be most effective[7]. However, even patients on appropriate prophylaxis are still developing DVT and PE. Future research
will hopefully help with better prevention and treatment
of pulmonary embolism.
In conclusion, we presented the case of a 45-year-old
male who developed a saddle pulmonary embolism after tibia
fracture during the perioperative period. Prompt diagnosis and
treatment prevented morbidity and mortality in this patient.
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CARDIOVASCULAR DISEASES

Suspected cerebral arterial gas embolism during a
laparoscopic Nissen fundoplication
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leading to transient left-sided hemiparesis after a laparoscopic Nissen fundoplication. During the operation
there was no evidence of hemodynamic compromise
and the end-tidal carbon dioxide level and oxygen
saturation had been within normal limits. Radiological
studies and transesophageal echocardiography showed
no abnormalities. We conclude that CAGE can occur
during uncomplicated laparoscopic surgery even in the
absence of demonstrable intracardiac shunts.
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INTRODUCTION

Abstract

Carbon dioxide (CO2) embolism is a well-recognized
complication during laparoscopic procedures utilizing
CO2 insufflation for the establishment of a pneumoperitoneum[1]. The clinical presentation of CO2 embolism
ranges from a complete lack of symptoms to neurologic
injury, cardiovascular collapse or even death depending
on the rate and volume of gas entrapment[2]. CO2 embolism can be fatal, yet the incidence during laparoscopic
surgeries is varied. The true incidence is difficult to determine secondary to subclinical cases and the sensitivity
of the detection of gas embolism by available monitors
during procedures. Hong et al[3] report that the incidence
of subclinical embolisms in laparoscopic radical prostatectomies is 17%. Usually, venous embolism manifests in
the first few minutes after the start of the gas insufflation
during initial establishment of a pneumoperitoneum and
it is due to inadvertent venous cannulation with a Veress
needle or gas absorption through open venous channels.
However, in many cases no noticeable hemodynamic
changes are noted since the pulmonary circuit may filter

We present the first case report known to us of a suspected cerebral arterial gas embolism (CAGE) leading
to transient left-sided hemiparesis after a laparoscopic
Nissen fundoplication. During the operation there was
no evidence of hemodynamic compromise and the endtidal carbon dioxide level and oxygen saturation had
been within normal limits. Radiological studies and
transesophageal echocardiography showed no abnormalities. We conclude that CAGE can occur during uncomplicated laparoscopic surgery even in the absence
of demonstrable intracardiac shunts.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Paradoxical gas embolism; Arterial embolism; Laparoscopic Nissen fundoplication; Neurologic
deficit; Laparoscopic surgery
Core tip: We present the first case report known to us
of a suspected cerebral arterial gas embolism (CAGE)
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or reabsorb the small bubbles of CO2 without causing
any embolic obstruction[4]. Conversely, in the presence
of intracardiac shunts, such as a patent foramen ovale or
septal defect, the CO2 embolus can reach the left side of
the circulation resulting in varied degrees of neurologic
or vascular deficits depending on the location where the
embolus lodges[5]. Such paradoxical CO2 embolisms are
extremely rare events, especially in the absence of intracardiac shunts. Nevertheless, they could have disastrous
consequences.
Herein, we present the first case known to us of a
suspected cerebral arterial gas embolism (CAGE) in the
absence of intracardiac shunts that led to a transient leftsided hemiparesis after an uncomplicated laparoscopic
Nissen fundoplication.

nursing staff noticed the patient had a left eye ptosis and
a left hemiparesis. A thorough neurologic assessment by a
senior neurosurgeon in the recovery room demonstrated
that the patient could not move her left upper arm and
that she had 1/5 strength in her left lower extremity. Preoperatively, the motor strength in all extremities was 5/5.
Deep tendon reflexes on the right were 2+ and were absent on the left side of the body. In addition to a diagnosis
of possible CO2 arterial embolism, our evaluation of this
patient involved the differential diagnoses of a coagulopathy, intracardiac thrombus with subsequent embolus, cerebral vascular disease, and a hemorrhagic cerebral vascular
event. A computed tomography (CT) scan was obtained
within 1 h and showed no evidence of a stroke. The
stroke team was informed and the patient was transferred
by ambulance from the Veterans Administration Hospital
to the University hospital in the immediate vicinity (one
block away) for definitive care. Upon arrival to the emergency room (ER) of the University hospital, the patient
was examined by the same surgical team who performed
the laparoscopic procedure, by members of the stroke
team, and by the ER attending physician. At this time, the
patient had recovered the use of her left upper extremity
to gain 3/5 strength and she had also improved her left
lower extremity strength to 4/5. Motor strength on the
right was unchanged at 5/5 and deep tendon reflexes on
the right were 2+. Reflexes on the left side, which were
initially absent, were found to be 1+.
A CT angiogram of the intracranial circulation failed
to show any significant narrowing or obstruction to cerebral flow. Similarly, a hypercoagulable evaluation failed to
show any hypercoagulable disorder. Finally, transesophageal echocardiography did not show any evidence of gas
in any of the cardiac chambers or any demonstrable intracardiac shunt on color-flow Doppler imaging. The patient was admitted to the Neurological intensive care unit
for monitoring and over a period 24 h she had complete
resolution of her neurologic symptoms. She underwent
a magnetic resonance imaging (MRI) on postoperative
day two which was normal. Supportive treatment with
postoperative pain control and fluid management were
continued for the entire duration of the patient’s hospital
stay.
The patient was discharged on the third postoperative day with no residual weakness or deficits, tolerating
a clear liquid diet without heartburn, regurgitation, or
dysphagia. She was examined postoperatively at 2 wk and
2-mo follow-up in the Surgery and Neurology outpatient
clinics. She continued to show no neurologic deficits. The
patient has given written consent and has agreed to publication of this case report.

CASE REPORT
A 22-year-old woman with gastroesophageal reflux disease unresponsive to maximal medical management and
who failed lifestyle modifications was scheduled for a
laparoscopic Nissen fundoplication. The patient also
had a past medical history of Hashimoto’s thyroiditis
and Crohn’s disease treated medically. Her past surgical
history included two laparoscopic procedures: a bilateral
ovarian cystectomy and a cholecystectomy, which had
been uneventful. Four months prior to the laparoscopic
Nissen fundoplication she had given birth to a healthy
boy via a normal vaginal delivery.
The patient was brought to the operating room and
standard American Society of Anesthesiologists noninvasive monitors (electrocardiogram, noninvasive blood
pressure monitoring, oxygen saturation, capnograph, and
temperature) were placed. After preoxygenation, the patient underwent a rapid sequence induction with propofol
(200 mg) and succinycholine (100 mg) and the trachea was
intubated. General anesthesia was maintained with air,
oxygen, and sevoflurane. The patient was positioned with
a beanbag on the operative table with both lower extremities placed in stirrups. Mechanical ventilation was adjusted
to maintain the end-tidal CO2 between 30-40 mmHg. The
patient’s abdomen was then prepped and draped. The Veress needle was inserted, a water drop test was performed,
and the abdomen was insufflated at the rate of 3 L/min.
The intra-abdominal pressure was built up to 18 mmHg
according to recommendations set forth by Bhoyrul et al[6].
The introducer of the trocar was then removed and the
laparoscope was reinserted into the abdominal cavity to
inspect the entry area, ensuring that no intra-abdominal injuries were made upon entering the abdominal cavity. The
patient was then placed in a sitting position to improve
surgical exposure of the hiatus for the operation and the
CO2 insufflation pressure was decreased to 14 mmHg. The
surgical and anesthetic course was uneventful. There were
no episodes of sudden hypotension, bradycardia, arrhythmia, oxygen desaturation, or decrease in end-tidal CO2
during the operation. The trachea was extubated without
difficulty with the patient awake. In the recovery room, the
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surgery. The clinical presentation of CO2 embolism varies with respect to the rate of entry of the gas and the
size of the embolus, which can increase with the use of
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nitrous oxide[7]. CO2 embolus can result in “gas lock”
with obstruction to right ventricular outflow, ventilation
and perfusion mismatch, cardiac arrhythmias, pulmonary
hypertension, and cardiovascular collapse. The diagnosis
of a CO2 embolism can be revealed by the auscultation
of a millwheel murmur with a precordial or esophageal
stethoscope, decrease in end-tidal CO2 noted with capnography, increased end-tidal nitrogen, decrease in oxygen
saturation by pulse oximetry, electrocardiographic changes, Doppler ultrasonography, transesophageal Doppler,
and transesophageal echocardiography[8]. In addition to
cardiopulmonary and neurological symptoms seen with
CO2 embolus, patients with CAGE may also experience
seizures, headaches, dizziness, and visual field defects.
Radiologic evaluation is not always conclusive in the
diagnosis of CAGE. CT scans can distinguish CAGEs
from cerebral infarcts or hemorrhages; however, the distinction may be elusive[9]. MRI may show injured tissue
with a fluid collection; yet, again, this is not reliable especially if the patient has mild symptoms[10].
The treatment of CAGE is similar to the treatment
of a CO2 embolus. However, the treatment of a patient
with CAGE may include.the transfer to a hyperbaric oxygen chamber if the patient is stable; placing the patient
in the supine position; anticonvulsant medications; and
lidocaine[11]. Furthermore, distinct from the treatment
of venous gas embolism in which the patients are placed
in the Trendelenburg and left lateral decubitus position,
patients with CAGE should be placed in the supine position to avoid gas bubbles flowing toward the head and to
prevent cerebral edema[12]. However, under general anesthesia with stable cardiopulmonary signs, small cerebral
arterial emboli may go undetected until neurological signs
are apparent after the emergence from anesthesia, as we
encountered in this patient.
The exact cause of CAGE in this case remains unknown. The rapid elimination of CO2 due to the high
solubility of CO2 in blood as well as a reduction in CO2
insufflation pressures contributed to the transient nature
of this patient’s symptoms and the elusiveness of medical
studies. The blood/gas solubility of CO2, nitrous oxide,
dissolved oxygen, and nitrogen are 0.60, 0.45, 0.024, and
0.013 mL/mL solvent with 100% gas at 17 degrees Celsius respectively. Furthermore, since the blood solubility
of nitrous oxide and CO2 are similar, discontinuing nitrous oxide will not reduce the size of a CO2 embolus as
it would an air embolus[13].
Intraoperatively, a more urgent intraoperative transesophageal echocardiogram would have been indicated in
the setting of hemodynamic compromise[14]. Such a hemodynamic collapse did not occur in this patient perhaps
because, as shown by Huang et al[15], the gas was released
in time without formation of a fatal pulmonary gas lock.
Although during the operation we had no evidence of
bleeding or vascular injury due to the placement of the
Veress needle, we postulate that the initial intra-abdominal
pressure of 18 mmHg might have been high enough for
the CO2 to enter and bypass the pulmonary circuit and
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that, at the same time, was kept brief enough to avoid a
pulmonary gas lock. In fact, Eiriksson et al[16] demonstrated that high intra-abdominal pressures (16 mmHg) during
experimental laparoscopic liver resection in swine reduced
bleeding but increased the risk of gas embolism.
Paradoxical embolisms have been demonstrated in
patients without intracardiac defects. Bedell et al[17] presented a case of a patient in the sitting position undergoing occipital artery to posterior inferior cerebellar artery
bypass who developed paradoxical gas embolism in the
absence of any intracardiac defect. Bedell et al[17] demonstrated transesophageal echocardiographic evidence
for the transpulmonary passage of gas from the right to
the left side of the circulation. The event confirmed the
validity of a 50-year-old theory that attributed a precise
pathogenic role to arteriovenous connections, called
“sperrarteries”, within the pulmonary vasculature. According to this theory, the sperrarteries bypassed the pulmonary
parenchyma and were thought to serve as rapid conduits
for absorbed venous air to travel to the arterial side of
the circulation[18].
In conclusion, we report, to our knowledge, the first
case of suspected CAGE occurring during a laparoscopic
Nissen fundoplication causing transient neurologic symptoms. We conclude that CAGE can occur during uncomplicated laparoscopic surgery even in the absence of
demonstrable intracardiac shunts and that such an event
might be prevented by keeping the CO2 insufflation pressure set at 15 mmHg with a slow flow rate during the creation of the pneumoperitoneum[19].
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CARDIOVASCULAR DISEASES

Electrochemotherapy and heart function: Treatment in a
patient with implantable cardioverter defibrillator/pacemaker
Maurizio Marandola, Alida Albante, Raffaele Quaglione, Claudia Lucci, Matteo Chiaretti, Luigi Tritapepe
der general anesthesia and particular attention we put
on the interference with the functioning of the heart.
The synchronization algorithm currently implemented
in Clinoporator Vitae device coupled with the external
triggering device AccuSync proved to be effective in
preventing external stimulation of the heart during the
so-called vulnerable period of the ventricles. As a result
all electroporation pulses in our study were delivered
outside the vulnerable period and no heart arrhythmias
or any other pathological morphological changes were
observed. The safety of treatment was demonstrated
also by absence of side effects during and after ECT.
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Core tip: We reported a case of treatment with electrochemotherapy (ECT) for a metastatic skin cancer in a
patient with a complex cardiological history. The safety
of the treatment was demonstrated by absence of side
effects during and after ECT.

Abstract
Electrochemotherapy (ECT) is a recently described
therapy that relies on the permeation of cancer cell
membranes by electrical pulses to enhance cytotoxic
drug penetration. It has been successfully used in
the treatment of primary and metastatic skin cancer.
Systemic chemotherapy is the most commonly used
therapeutic strategy, and the prevailing orientation
calls for the administration of the maximum tolerated
dose; however, considerable limitations exist including
toxicities to healthy tissues and low achievable drug
concentrations at tumor sites. We reported a case of an
83-years-old patient with a laterocervical metastasis of
a squamous epidermoidal lip cancer. The patient had
a complex medical history and an implantable cardioverter defibrillator (ICD)/pace-maker. The lesion was localized in the supraclavicular right side with a distance
from the pace-maker/ICD about 5 cm, but the nodule
was not deeply located. The ECT was performed un-
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INTRODUCTION
Electrochemotherapy (ECT) is a therapeutic technique
that relies on high-intensity electrical currents to reversibly increase cell membrane permeability (electroporation)
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and to enhance the penetration of cytotoxic drugs into
neoplastic cells[1].
Bleomycin sulphate has been successfully used in
combination with ECT in primary skin cancer, in the
treatment of metastases of melanoma and squamous
cell carcinoma, such as in Kaposi’s sarcoma[2]. ECT is
reported as an efficient and safe method, it causes only
minor side effects in the patients such as transient lesions
in areas in direct contact with the electrodes and acute
localized pain due to contraction of muscles next to the
electrodes. When tumor nodule is too large or is in the
neck the ECT is painful and needs general anesthesia.
Mali et al[3] studied the effects of ECT of tumors located close to the heart and they examined the influence
of electroporation pulses on functioning of the heart of
human patient by analyzing the electrocardiogram. They
found no arrhythmias or other pathological morphological changes during the application of electrical pulses and
the only demonstrated effect was a transient R-R interval
decrease.
Mir et al[4] defined the standard operating procedures
in order to safely and conveniently treat by ECT patients
with cutaneous and subcutaneous nodules. In the section
“patient selection” the authors covered the criteria that
must be checked during the pre-inclusion visit for the
treatment by ECT and the presence of a pace-maker was
considered a precluding element for a treatment on the
anterior chest wall.
Here we present a case of 83-years-old male patient
with laterocervical metastasis of a squamous epidermoidal lip cancer, with an implantable cardioverter defibrillator
(ICD)/pace-maker undergoing to ECT.

dyspnoea, permanent atrial fibrillation. A trans thoracic
echocardiography showed global hypokinesia with a dilated left ventricle, aortic-mitral and tricuspidal regurgitation, pulmonary arterial pressure of 50 mmHg and left
ventricular ejection fraction 35%. Chest X-ray revealed
cardiomegaly, ventilatory stripes and micronodular opacities with calcifications. A subsequent abdomen computed
tomography scan was positive for abdomen harvest fluid.
Laboratory data showed: haemoglobin 9.1 g/dL, hematocrit 30.1%, red-blood-cells 3.35 × 106/μL, creatinine
1.6 mg/dL, glycaemia 115.3 mg/dL, urea 111.5 mg/dL,
prothrombin time 54%, partial thromboplastin time 38.9
s, international normalized ratio 1.44. Other haematological parameters were within the normal range.
The procedure was performed under general anesthesia. The patient was considered in class Ⅲ of American
Society of Anesthesiologists physical status classification [5] and showed predictive elements of a difficult
airway (Mallampati score Ⅲ, a reduced extent of the
mouth opening and a reduced motility of the neck with
a flexion-extension angle < 90°). After the positioning
of a large-diameter iv cannula, the patient was monitored (SpO2, EKG, non-invasive blood pressure) and a
magnet was placed on the ICD (it was located near the
neoplastic mass < 10 cm). Two pads were applied and
connected to an external cardioverter/defibrillator unit.
We started the infusion of remifentanil 0.05-0.10 μg/(kg•
min) (Ultiva 5 iv 5 mg, GlaxoSmithKline S.p.A., Verona,
Italy) and propofol (Propofol Ibi 1% 10 mg/mL, Istituto
Biochimico Italiano, Milan, Italy), 2-3 mg/(kg•h) giving
supplemental oxygen through a nasal cannula at the rate
of 4 L/min. After 5 min and adequate atomization of
topical 4% lidocaine (Ecocain 10 g/100 mL spy, Molteni
Dental, Florence, Italy), we performed an awake fiberoptic tracheal intubation. After the intubation, the induction of anesthesia was obtained with propofol (Propofol
Ibi 2% 20 mg/mL, Istituto Biochimico Italiano, Milan,
Italy) 1.5 mg/kg and cis-atracurium 0.1 mg/kg (Nimbex
2, GlaxoSmithKline S.p.A., Verona, Italy). Desflurane
5%-6% (Suprane, Baxter S.p.A, Rome, Italy) in a mixture of oxygen/air (60%/40%) and remifentanil 0.1-0.2
μg/(kg•min) was used for the maintenance of anesthesia
and a large oropharyngeal cannula was inserted in the
mouth to prevent tongue lesions during the electric pulses delivering. Five minutes after the induction, a needle
electrode (type Ⅲ, six needles forming an hexagon and
one needle at its center with an 8 mm gap between them)
was inserted into the metastatic nodule and connected
to the electrical pulse generator (Cliniporator Vitae, Igea,
Modena, Italy) which generates square-wave electric pulse
of variable amplitude with 1-5000 Hz delivery frequencies. In the same time, another operator administered iv
bleomycin sulphate (TEVA API, LGM Pharma, Sicor
S.r.l. Milan, Italy) at a concentration of 1000 UI, 0.25 mL
(250 UI)/cm3 slowly and, 8 min after, a run of 4 squarewave electrical pulses (1000 V amplitude, 5000 Hz, 100
microseconds per pulse) was delivered. The procedure

CASE REPORT
A 83-years-old male (body weight: 71 kg; height: 168
cm) was admitted to our Ear Nose Throat Surgical Unit
for the ECT treatment of a laterocervical metastasis, a
massive lesion, measuring 43 mm in diameter, aching,
extended into the submandibular gland region, masseter
and platysma muscle. In 2010, the patient was operated
for a squamous epidermoidal lip cancer removal in the
same University Hospital. His medical history was significant for a post-ischemic dilatative cardiomiopathy,
permanent atrial fibrillation, chronic renal failure and
chronic obstructive pulmonary disease. Past surgical history included: inguinal hernia repair in 1956, myocardial
revascularization and left ventricular aneurysmectomy in
1985, biventricular pace-maker/ICD implant in 2009 (St.
Jude Medical). In addition to oral anticoagulant therapy,
the usual treatment was: digoxin 0.125 mg 1 cp/die,
carvedilol 25 mg 1 cp × 2, perindopril arginine 10 mg 1
cp/die, candesartan cilexetil 8 mg 1 cp/die, furosemide
25 mg 1 cp × 3, metolazone 10 mg 1 cp/die, ezetimibe/
simvastatin 10/40 mg 1 cp/die, pantoprazol 40 mg 1 cp/
die, sertraline 50 mg 1 cp/die. Preoperative evaluation of
the patient revealed a good blood pressure control, mild
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was repeated three times and the duration of ECT was
approximately of 40 min. Throughout the treatment all
parameters resulted stable and we didn’t observed complications. At the end of ECT treatment we stopped the
infusion of remifentanil and the administration of desflurane, the patient returned rapidly to a spontaneous
breathing and the endotracheal tube was removed after
5 min. The patient was transferred to the post-anesthesia
care unit and was monitored for 24 h. The patient was
discharged from the hospital after the revision of the
pacemaker/ICD.

rate, it should be evaluated from time to time what is
the management more appropriate for each individual
patient[9].
An increased probability for electroporation pulses
interfering with the heart function is present. In recently
published studies on non-thermal irreversible electroporation, different minor and major hemodynamic and
cardiologic changes due to unsynchronized irreversible
electroporation pulse delivery were reported, such as
systolic hypertension, supraventricular tachycardia, ventricular tachycardia with pressure drop, ventricular fibrillation and changes in T wave[10]. Deodhar et al[11] showed
that unsynchronized irreversible electroporation pulses
delivered at less than or equal to 1.7 cm from the heart
provoked fatal events whereas pulses delivered more than
3 cm from the heart did not provoke any changes on the
electrocardiogram. On the other hand, they reported that
synchronized irreversible electroporation did not provoke
any events at more than 1.7 cm distance from the heart.
The lesion in our patient was localized in the cervical
right side with a distance from the pace-maker/ICD <
10 cm, but the nodule was not deeply located. The choice
to perform a general anesthesia was been dictated by the
clinical evaluation of the patient: tumor nodule with large
dimension, painful, unpleasant sensation during procedure for muscle contraction in a patient with particular
cardiac conditions and better administration of oxygen
during the procedure. Our operating modalities, general
anaesthesia and ECT were performed without complications. The synchronization algorithm currently implemented in Clinoporator Vitae device coupled with the
external triggering device AccuSync proved to be effective in preventing external stimulation of the heart during
the so-called vulnerable period of the ventricles. As a result all electroporation pulses in our study were delivered
outside the vulnerable period and no heart arrhythmias
or any other pathological morphological changes were
observed.
The safety of the treatment was demonstrated by absence of side effects during and after ECT.

DISCUSSION
Recently the ECT was considered as part of strategies
for the control of cancer. This technique has been demonstrated to be an effective and well-tolerated therapy for
cutaneous and subcutaneous lesions of different histological types with response rate of 80% and long lasting
complete responses of 70%[6,7]. The present case report
illustrates the difficulty in the management for cancer
control in a patient with several organ dysfunctions.
Surgery, radiotherapy and chemotherapy are invasive
therapeutic approaches and are associated with significant
adverse effects and they was not suitable for our patient.
The pace-maker/ICD constituted another limit for
ECT. The American Society of Anesthesiologist published an updated task force Practice Advisory in conjunction with the Heart Rhythm Society in 2011 that
provides expert recommendations for perioperative management of patients with cardiac implantable electronic
devices[8]. According these notices, a magnet can be secured over the pulse generator of an ICD to suspend the
arrhythmia detection function of the ICD and prevent
discharge. The main caveat to the routine use of magnets
to temporarily deactivate an ICD revolves around whether or not there is a possibility that the magnet response
of the ICD is programmed to ignore magnet application.
It depends on medical technology company and the kind
of device: some devices haven’t such an option and magnet application should reliably deactivate the device while
its removal reactivates it. Other devices have the option
of programming the magnet response to off, which underscores the need to know how an implanted device is
programmed. Even when the ICD has been deactivated
by a magnet, its pacemaker function is not affected. In
patients with a Pacemaker the application of the magnet
has different consequences. Indeed when a magnet is secured over the pulse generator, the device paces in asynchronous mode (AOO, VOO, DOO), that is, the device
paces at a frequency higher than the patient’s spontaneous. In asynchronous pacing if the patient is not entirely
pmk-dependent, a parasystolic rhythm given by the spontaneous activity could occur and it’s likely to compete
with the rhythm stimulated by the device. A stimulus
delivered during the vulnerable period of a spontaneous
cycle could lead to a dangerous arrhythmia. Although this
possibility is rare and avoided thanks to a higher pacing
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Endovascular technique using a snare and suture for
retrieving a migrated peripherally inserted central catheter
in the left pulmonary artery
Hiroki Teragawa, Takashi Sueda, Yuichi Fujii, Hiroaki Takemoto, Yasushi Toyota, Shuichi Nomura,
Keigo Nakagawa
top of the snare, allowing us to curve the snare toward
the pulmonary artery by pulling the string. Finally, the
catheter body was grasped and retrieved. The endovascular suture technique is occasionally extremely useful
and should be considered by interventional cardiologists
for retrieving migrated catheters.
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Key words: Port catheter; Catheter migration; Endovascular suture technique
Core tip: Catheter migration has been reported as a
delayed complication of peripherally inserted central
catheter (PICC). Retrieval by the endovascular technique using a snare is usually attempted in cases of
PICC migration, but there have been some difficulties
in retrieving the broken catheter. We encountered a patient with an ectopic PICC in the left pulmonary artery;
the ectopic PICC could not be retrieved by the usual
method using a snare, but was successful retrieved using a snare and suture technique. The endovascular
suture technique is a useful method to retrieve a dislocated or broken catheter and should be considered by
interventional cardiologists.

Abstract
We report a successful endovascular technique using a
snare with a suture for retrieving a migrated broken peripherally inserted central catheter (PICC) in a chemotherapy patient. A 62-year-old male received monthly
chemotherapy through a central venous port implanted
into his right subclavian area. The patient completed
chemotherapy without complications 1 mo ago; however, he experienced pain in the right subclavian area
during his last chemotherapy session. Computed tomography on that day showed migration of a broken PICC in
his left pulmonary artery, for which the patient was admitted to our hospital. We attempted to retrieve the ectopic PICC through the right jugular vein using a gooseneck snare, but were unsuccessful because the catheter
was lodged in the pulmonary artery wall. Therefore, a
second attempt was made through the right femoral
vein using a snare with triple loops, but we could not
grasp the migrated PICC. Finally, a string was tied to the
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INTRODUCTION
Chemotherapy drug administration through a peripher-
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ally inserted central catheter (PICC) has been widely
used because of several advantages such as easier PICC
insertion and improved patient satisfaction[1]. The main
complications of PICC are bloodstream infection and
venous thrombosis[1,2], although catheter migration has
been reported as a delayed complication[1,3,4]. In cases of
PICC migration to the heart or pulmonary artery, retrieval by the endovascular technique using a snare is usually
attempted[4,5], but some difficulties have been reported
and the procedure requires several devices and advanced
techniques[4-7]. We describe a patient with an ectopic
PICC in the left pulmonary artery, which was successfully
retrieved using a snare with a suture technique on the
second attempt.

thrombosis of the arterial branch housing the distal end
of the ectopic PICC. The proximal end of the ectopic
PICC could not be grasped using a snare equipped with
triple loops (En Snare, SHEEN MAN). Other catheters
such as a 4-Fr Judkins right catheter and pig-tail catheter
were inserted through the left femoral vein to lift the
proximal end of PICC lodged in the pulmonary artery
wall. However, these attempts failed to grasp the ectopic
PICC. Finally, an endovascular suture technique was attempted. Several 2.0 sutures were tightly combined and
tied to the bottom of the snare loops (Figure 2A) to
guide the snare downward. The 6-Fr guiding catheter
was switched for an 8-Fr guiding catheter because the 2.0
sutures could not be inserted into a 6-Fr sheath. After
the snare was inserted into the left pulmonary artery, it
was curved downward toward the pulmonary artery by
pulling the string, thus allowing us to grasp the proximal
end of the ectopic PICC (Figure 3) and retrieve it (Figure
2B). Two days later, the patient was discharged without
any complications.

CASE REPORT
A 62-year-old male, who underwent surgeries for advanced colon cancer in November 2008 and for lung
metastasis in February 2010, was receiving monthly
chemotherapy through a central venous port to his right
subclavian vein since March 2010. The last chemotherapy
session was performed on November 22, 2010 and no
problems occurred during this time. On December 20,
2010, he experienced pain in the right subclavian area
during chemotherapy. Subsequent contrast-enhanced
computed tomography (CT) showed an ectopic PICC in
his left pulmonary artery (Figure 1); therefore, the patient
was presented and admitted to our hospital for retrieval
of the ectopic PICC on the same day. On admission,
his vital signs were stable. Blood examination showed
increase in D-dimer (3.6 mg/dL) and C-reactive protein
(0.96 mg/dL) levels. In addition, he had poorly controlled
diabetes mellitus, with hemoglobin A1C level of 8.4%.
After informed consent was obtained, we attempted
retrieval of the ectopic PICC through the right internal
jugular vein using a 12-Fr sheath and 8-Fr guiding catheter. CT and pulmonary arteriography revealed that the
distal end of the broken catheter was present in the left
branch of the pulmonary artery and the proximal end
was present in the left pulmonary artery trunk. Therefore, we decided to grasp the ectopic PICC from the
proximal end of the catheter. Two goose neck snares
(Amplatz GooseNeck, COVIDIEN) measuring 15 and
25 mm were used in our first attempt, but the PICC body
could not be grasped because it was lodged in the pulmonary artery wall; we therefore discontinued the attempt
because of the extended procedure time. The patient
and his family were explained about the possible consequences of the presence of an ectopic PICC in the left
pulmonary artery and they requested a second attempt at
retrieval.
Three days later, the second retrieval attempt was
made through the right femoral vein using 12 and 6-Fr
long sheaths (Parent Plus, Medikit). At first, a balloonoccluded pulmonary arteriography (BOPA) was performed using a wedge balloon catheter (Selecon MP
Catheter Ⅱ, Terumo Clinical Supply), which showed
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DISCUSSION
We encountered a patient with an ectopic PICC in the
left pulmonary artery; the ectopic PICC could not be
retrieved by the usual method using a snare, but was successfully retrieved using a snare/suture technique.
Although the main complications of PICC are bloodstream infection and venous thrombosis[1,2,8], migration
of a broken catheter has been reported as a delayed complication[1,3]. Catheters can migrate at an estimated rate of
0%-3.1%[9,10] within 1.5 years[4]. The most common sign
of catheter migration is irrigation resistance to infusion[4],
which indicates that a few weeks have elapsed since the
onset of an ectopic PICC. Even in the present case, the
exact time of the ectopic PICC migration was unknown,
and a few weeks may have elapsed before it was detected.
The delayed discovery of the ectopic PICC in our case
and the use of a thicker catheter, may have caused the
catheter to lodge in the pulmonary artery wall, thereby
complicating the retrieval procedure.
In general, ectopic PICC management includes percutaneous transcatheter retrieval, open thoracotomy, and
long-term anticoagulation therapy[6]. However, cases of
fatal cardiac tamponade following migration of a broken
catheter have been reported[2]; therefore, percutaneous
transcatheter retrieval is usually performed as the first
treatment. In the present case, an ectopic PICC extended
from the left pulmonary artery trunk to the branch of the
left pulmonary artery, in which a thrombosis occurred.
Although, cardiac tamponade and pulmonary artery perforation seldom occur, an ectopic PICC may cause an
increased incidence of thrombosis in the left pulmonary
artery, which may cause clinical symptoms or may act
as a source of potential infection. Therefore, after we
considered the patient’s requests and the possibility of
complications, we attempted percutaneous transcatheter
retrieval twice.
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A
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Figure 1 Contrast-enhanced computed tomography showing the proximal end of the catheter lodged in the wall of the
left pulmonary artery trunk (A and B); the distal catheter end
was in the small branch of left pulmonary artery (C). The
broken catheter is indicated by arrows.

C

A

B

Figure 2 Snare with a suture technique and the retrieved catheter. A: A snare with a suture was curved downward by pulling the string; B: The retrieved catheter.

because it was lodged in the vessel wall. Therefore, we
had to guide the snare downward toward the vessel wall
and subsequently use the snare with an endovascular suture technique[7]. The guidewire or catheter can be easily
controlled by pulling the attached string. Although this
technique is interesting and a useful method to control
catheter movement, it may be associated with the risk of
vascular injury and other unresolved problems such as
the thickness and type of suture used.
In conclusion, the endovascular suture technique is
occasionally an extremely useful method to retrieve a dislocated or broken catheter and should be considered by
interventional cardiologists.

Figure 3 Image of the procedure. The second attempt using the snare with
a suture technique was successful to grasp of the body of broken catheter.
The broken catheter is indicated by an arrow.
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CARDIOVASCULAR DISEASES
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Core tip: Patent foramen ovale (PFO) are common but
usually closed and asymptomatic due to the greater
pressure in the left heart. They however pose a particular risk for patients with large pulmonary emboli (PE)
where they can open providing a right to left shunt
when the right heart pressure rises due to pulmonary
arterial obstruction by PE. In these circumstances
thrombus can transit the PFO paradoxically embolising
systemically. We report a case of a patient with a large
PE who had a cerebral embolus where thombus is imaged straddling the PFO at computer tomography pulmonary angiography.
Original sources: Cormack L, Murchison JT. Paradoxical embolus
straddling patent foramen ovale demonstrated by computed tomographic pulmonary angiography. World J Clin Cases 2013; 1(3):
108-110 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i3/108.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.108

Abstract
An elderly gentleman presented to the emergency department with a recent history of dyspnoea, collapse
and transient neurological symptoms. He was noted
to be hypoxic with a significantly elevated D Dimer. A
computer tomography pulmonary angiogram demonstrated a large embolus with a further filling defects
within the left and the right atria, abutting the interatrial septum. Suspicion of a paradoxical pulmonary
embolus was raised and the patient subsequently underwent echocardiography which confirmed a patent
foramen ovale (PFO). He was commenced on warfarin
therapy. In patients with elevated right heart pressure,
a PFO can be unmasked and give rise to cerebral emboli. Clinical suspicion should be raised in patients with
pulmonary emboli or deep venous thrombosis if there is
a concomitant history of focal neurological symptoms.

INTRODUCTION
Patent foramen ovale (PFO) is estimated to be present in
approximately 27% of the population[1]. Under normal
physiological conditions where left-sided heart pressure
exceeds right-sided pressure, the foramen remains closed.
However, in circumstances where right-sided pressure is
elevated, for example in pregnancy, cor pulmonale or in
the presence of pulmonary thromboembolic disease, the
foramen can be opened which may result in paradoxical
emboli entering the left-heart and systemic circulation.
The presence of thrombo-embolic disease and a PFO
thus increases the risk of stroke.
This case highlights the value of computer tomography (CT) pulmonary angiogram, for example when

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pulmonary embolus; Paradoxical embolus;
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A

B

C

Figure 1 Findings at computed tomographic pulmonary angiography. A: Computer tomography pulmonary angiogram (CDPA) demonstrating a serpiginous low
attenuation filling defect in the left atrium which extends across into the right atrium through a patent foramen ovale representing a paradoxical embolus (oblique axial
view). There are also filling defects in the left lower lobe pulmonary artery due to pulmonary emboli; B: Demonstrating a filling defect in the left atrium filling defects
in the right lower lobe pulmonary artery due to pulmonary emboli (axial view); C: CDPA demonstrating a filling defect in the left atrium, abutting the intra-atrial septum
and bowing of the intra-ventricular septum due to raised right heart pressure (axial view).

A

gations below). Bubble contrast echocardiography confirmed the presence of a PFO.

B

Investigations
CT pulmonary angiogram: Large bilateral pulmonary
artery emboli with a further serpiginous filling defect visible within the left atrium, abutting the inter-atrial septum
and extending into the left atrium. Appearances represent
a paradoxical embolus caught in a PFO (Figure 1).
Unenhanced CT brain examination (performed the
day after computed tomographic pulmonary angiography): High attenuation within the medial aspect of the
left occipital lobe, in keeping with acute haemorrhage due
to haemorrhagic transformation of an infarct/embolic
infarct (Figure 2A).

Figure 2 Neurological imaging. A: Unenhanced computer tomography brain
examination (axial view) demonstrating left occipital high attenuation with surrounding low attenuation; B: Magnetic resonance imaging brain examination
(axial view, FLAIR sequence) demonstrating left occipital lobe infarct with
haemorrhagic transformation.

Magnetic resonance imaging brain examination,
without contrast: Performed 19 d after CT brain examination to rule out multiple emboli to the brain in order
to help decide whether to surgically close the PFO. This
showed bilateral occipital increased FLAIR signal with
restricted diffusion in keeping with infarction. High T1
signal in the left occipital lobe consistent with a degree of
haemorrhagic transformation (Figure 2B).

compared to perfusion scanning, in assessing right heart
strain as a result of pulmonary embolus, in addition to
the possibility of detecting paradoxical embolus when
present.

CASE REPORT
Case presentation
An 80-year-old gentleman with history of type 2 diabetes,
chronic renal impairment and hypertension presented to
the emergency department with marked dyspnoea, dizziness and collapse but without loss of consciousness.
There were no features to suggest underlying infection.
He also described transient left-sided paraesthesia and
weakness, which had largely resolved by the time he was
assessed. He was noted to be hypoxic and tachycardic
with a markedly raised D Dimer (34704 µg/L). CT pulmonary angiography was requested which confirmed the
presence of large pulmonary emboli, but also a further
filling defects within the left and right atria (see investi-
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Echocardiography: With bubble contrast, confirmed the
presence of a PFO.
Treatment
The patient was commenced on warfarin therapy to treat
pulmonary embolus. He was not considered for surgical
closure of the PFO.
Outcome and follow-up
The patient made a good recovery initially. A follow-up
CT brain performed because of a fall and head injury
sustained at home eighteen months following initial presentation did not show any further ischaemic events.

1581

February 8, 2014|First Edition|

Cormack L et al . Padoxical patent foramen ovale embolus

DISCUSSION
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Side matters: An intriguing case of persistent left superior
vena-cava
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atrium at the level of the coronary sinus. Therefore,
special attention should be paid to the imaging work-up
prior to central venous catheter procedures.

Adeel M Siddiqui, Long-Bao Cao, Assad Movahed, Department of Cardiovascular Sciences, East Carolina University, Brody School of Medicine, East Carolina Heart Institute, Greenville,
NC 27834, United States
Author contributions: Siddiqui AM, Cao LB and Movahed A
contributed to the manuscript writing and revision.
Supported by The “East Carolina Heart Institute”
Correspondence to: Assad Movahed, MD, Department of
Cardiovascular Sciences, East Carolina University, Brody School
of Medicine, East Carolina Heart Institute, 115 Heart Drive, Mail
Stop 651, Greenville, NC 27834,
United States. movaheda@ecu.edu
Telephone: +1-832-3731447 Fax: +1-252-7447724
Received: May 13, 2013
Revised: July 3, 2013
Accepted: July 17, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Persistent superior vena-cava; Thoracic vein
anomaly; Central venous catheter; Coronary sinus; Left
cardinal vein
Core tip: Although the diagnosis of persistent left superior vena cava (LSVC) does not make a pacemaker or
implantable cardiovertor-defibrillator placement impossible, it does pose significant challenges and complications during the procedure. Accordingly, when patients
are being considered for such central venous catheter
devices, special attention should be paid to the imaging work-up prior to implantation to identify persistent
LSVC if present.

Abstract
Persistent left superior vena cava, usually an incidental
finding, is the most common thoracic vein anatomical
variation draining into the coronary sinus. Central venous catheter procedures may be complicated secondary to the presence of a persistent left superior vena
cava, leading to life-threatening complications such
as arrhythmias, cardiogenic shock, and cardiac arrest.
We present a case of persistent superior vena cava
diagnosed on transthoracic echocardiogram (TTE) in a
patient with congestive heart failure. A dilated coronary
sinus was identified on TTE, followed by injection of
agitated saline into the left antecubital vein resulting in
filling of the coronary sinus prior to the right atrium-an
indication of persistent left superior vena-cava. This also
was confirmed on cardiac computed tomography. Such a
diagnosis is critical in patients who may undergo central
venous catheter procedures such as our patient’s potential
requirement for an implantable cardiovertor defibrillator
due to severe global left ventricular systolic dysfunction. The presence of a persistent left superior vena
cava should always be suspected when the guidewire
takes a left-sided downward course towards the right
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Original sources: Siddiqui AM, Cao LB, Movahed A. Side
matters: An intriguing case of persistent left superior vena-cava.
World J Clin Cases 2013; 1(5): 159-161 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v1/i5/159.htm DOI:
http://dx.doi.org/10.12998/wjcc.v1.i5.159

INTRODUCTION
Persistent left superior vena cava (LSVC) was first described by Edwards et al[1]. This is the most common thoracic vein anatomical variation with a prevalence of 0.3%
in the general population[2]. The persistent LSVC drains
into right atrium (RA) via the coronary sinus (CS). This is
caused by failure in the degeneration of the left cardinal
vein[1]. Central venous catheter based procedures, such
as a right heart catheterization, implantable cardiovertordefibrillator (ICD) implantation, and electrophysiological procedures, may become complicated by technical
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A

B

Figure 1 Ultrasonography. A: Modified apical 4 chamber two-dimensional echocardiographic view showing dilated coronary sinus; B: Injection of agitated saline
into the left antecubital vein results in filling of the coronary sinus first (star), followed by the filling of the right atrium. CS: Coronary sinus; LV: Left ventricle; RA: Right
atrium; RV: Right ventricle.

cm, the left ventricular end diastolic diameter was 6.29 cm,
and the left ventricular mass index was greater than 138
g/m2. There was eccentric hypertrophy by relative wall
thickness calculation. Grade 1 diastolic dysfunction was
observed with E:A reversal, lateral e’ of 6.3 and medial
e’ of 4.8. The left atrial size and volume was in the upper limits of normal. There was normal pulmonary vein
flow. Tricuspid annular plane systolic excursion was 2.1
cm/s. No reliable right ventricular dimensions were obtained. Additionally, the CS was dilated at 22 mm (Figure
1A). During injection of agitated saline into the left antecubital vein, it was found that opacification in the CS
occurred prior to that in the RA (Figure 1B), contrary to
what would normally be expected in such a study. This
finding led to the diagnosis of a persistent LSVC. He was
additionally noted to have a dilated ascending aorta of 4.3
cm. The aortic root measured 4.1 cm at the sinotubular
junction. For further evaluation, the patient underwent
a cardiac computed tomography angiography (CCTA)
revealing no significant coronary artery disease. The patient’s coronary CCTA further demonstrated a persistent
LSVC (Figure 2). The patient was started on appropriate medical therapy of bisoprolol fumarate 2.5 mg and
lisinopril for non-ischemic dilated cardiomyopathy upon
discharge. He has responded well to these therapies (currently New York Heart Association class Ⅰ) and is due
for a follow-up to evaluate his left ventricular function
and potential for ICD placement.

Figure 2 The axial image of cardiac computed tomography angiography
shows the persistent left superior vena cava (arrow).

difficulties to access the right ventricle secondary to the
presence of such an anomaly. Persistent LSVC is usually
an incidental finding or recognized when a left cephalic
or subclavian approach is used for the procedures mentioned above.

CASE REPORT
A 68 year-old Hispanic male with a past medical history
of hypertension was referred to the cardiology clinic with
shortness of breath, paroxysmal nocturnal dyspnea, lower
extremity edema, but no associated chest pain or syncopal episodes. His cardiac risk factors include hypertension
and class Ⅰ obesity with a body mass index of 31 kg/m2.
He was only taking hydrochlorothiazide 25 mg po daily.
Twelve-lead electrocardiogram revealed frequent premature ventricular contractions, otherwise unremarkable.
Pertinent labs include a brain natriuretic peptide level of
46.8. No cardiac biomarkers were drawn. Transthoracic
echocardiogram (TTE) revealed dilated left ventricle with
a diminished left ventricular ejection fraction (LVEF) of
30% visually. By Modified Simpson’s method, an LVEF
of 23% was calculated. In the parasternal long axis view,
the interventricular septal diameter was 0.967 cm, the left
ventricular posterior wall diameter (LVPwd) was 0.919
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DISCUSSION
Multiple imaging modalities can be used to diagnose
persistent LSVC including TTE, transesophageal echocardiography, computed tomography, and magnetic
resonance imaging[3]. Our case illustrates how a persistent
LSVC was diagnosed on a routine TTE. Although this
patient had systolic dysfunction, he did not have chest
pain or a history of unstable angina, with normal B-type
natriuretic peptide on presentation, and thus, we elected
for CCTA vs a cardiac catheterization to further evaluate
his aortic aneurysm, but to also rule out significant coro-
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nary artery disease as CCTA’s negative predictive value
of assessing coronary artery disease is high. In 2001, 1.73
million coronary angiograms were performed for diagnostic purposes only. Because coronary angiography is
associated with a small but not negligible risk of complications (inherent in invasive procedures), inconvenience
to patients, and significant costs, coronary CTA may be
an attractive alternative to invasive selective coronary
angiography, with the potential to reduce the number of
purely diagnostic angiograms. Patients with an intermediate likelihood of CAD (between 30% and 70% probability of having significant CAD, as determined by age,
sex, and quality of chest pain) may benefit from coronary
CTA. According to “2013 ACCF/ACR/ASE/ASNC/
SCCT/SCMR Appropriate Utilization of Cardiovascular
Imaging in Heart Failure” by Patel et al[4], cardiac catheterization utilization is rarely appropriate in intermediate to low risk patients. Nonetheless, the importance of
diagnosing a persistent LSVC can be realized when considering the complications of misplacing a central venous
catheter or catheters for electrophysiological procedures
that can result in complications such as angina, arrhythmia, cardiogenic shock, and cardiac arrest[5]. It is imperative to consider the presence of persistent LSVC during
a central venous catheter implantation when the guide
wire takes a left-sided downward course towards the right
atrium at the level of the coronary sinus[6]. Although the
diagnosis of persistent LSVC does not make a pacemaker
or ICD placement impossible, it does pose significant
challenges and complications during the procedure. Accordingly, when patients are being considered for such
central venous catheter devices, special attention should
be paid to the imaging work-up prior to implantation to

identify persistent LSVC if present.
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INTRODUCTION
Right aortic arch with aberrant origin of left subclavian
artery is rare congenital variation of the aortic arch and
its branches with a reported prevalence of 0.05%-1% in
the literature[1]. This anomaly is frequently an incidental
findings during autopsies series or angiographic studies because it is usually asymptomatic, but rarely may be
symptomatic especially when there is a partial or complete obstruction of the oesophagus and/or trachea.
With the recent development of newer non-invasive
imaging systems, the use computed tomography and magnetic resonance imaging (MRI) in daily practice has been
increase to diagnose and characterize anomalies of aortic
arch and its branches including vascular ring. Despite this,
the last part or the complete vascular ring which is made
by left-side ligamentum arteriosum is often not clearly
visualized pre-operatively.
We present multidetector row computed tomography
(MDCT)-angiographic findings of a case of right aortic
arch (RAA) with aberrant left subclavian artery (ALSA)
associated with Kommerell diverticulum and calcified
ligamentum arteriosum causing dysphagia lusoria. In
another patient, we emphasize the role that MDCT may
play to demonstrate calcified ligamentous arteriosum (LA).

Abstract
We present a case of the right aortic arch with kommerell diverticulum (KD) and aberrant left subclavian
artery in a symptomatic 50-year-old patient with a
calcification in the presumed attachment site of the
ligamentum arteriosum (LA) to the KD. In another
30-year-old male patient, the entire course of a calcified LA was demonstrated using multidetector row
computed tomography.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Multidetector row computed tomography;
Right aortic arch; Aberrant left subclavian artery; Kommerell diverticulum; Calcification of ligamentum arteriosum

CASE REPORT
Case 1
A 50-year-old man was referred to our department for
investigation of dysphagia.

Original sources: Kanza RE, Berube M, Michaud P. MDCT of
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Figure 1 Chest X-ray scan showing the right aortic knob and arch as well
as slight shift of the inferior trachea to the left (arrow).

Figure 2 Barium esophagogram showing the posterior compression of
the esophagus (arrow) in the oblique view.

The patient had a long history of arterial hypertension, type Ⅱ diabetes mellitus, and sleep apnea syndrome
and was newly diagnosed with ischemic cardiac disease.
A chest X-ray showed a right aortic knob and arch with
mild tracheal deviation to the left (Figure 1).
A barium esophagogram showed posterior compression of the esophagus (Figure 2).
MDCT-angiography was performed using a 16-slice
MDCT scanner (LightSpeed 16, GE Healthcare, WI, Milwaukee, United States). CT parameters included 2.5-mm
slice thickness, gantry rotation time 0.5 s, 120 Kvp and
300 mA. The scanning delay was determined with a bolus
tracking technique. The true CT study was obtained after
administration of 120 cc of contrast medium at the rate
of 4 cc/s. Multiplanar, maximum intensity projection and
three dimensional volume-rendered reformations were
obtained using a separate workstation (Voxar 3D in impax 6.3; Agfa).
MDCT-angiography demonstrated RAA with a kommerell diverticulum (KD) and an ALSA (Figure 3A and
B). Additionally, calcification was found in the presumed
site of the superior attachment of LA to the KD (Figure
3C).
Because of multiple comorbidities and relatively
non-disabling dysphagia, surgery was postponed and priority was given to thoroughly investigating the patient’s
cardiac disease and controlling all the comorbities before
safe surgery could be planned.

A

B

C

Case 2
A 30-year-old referred to our department for chest CT
following detection of 6 mm lung nodule in the right
lung base during abdominal CT performed for abdominal pain investigation. The chest CT shows calcification
of the entire course of the ligamentum arteriosum as an
incidental findings (Figure 4)
Figure 3 Multidetector computed tomography of the right aortic arch with
an aberrant left subclavian artery in a 50-year-old man with dysphagia.
Axial (A) and coronal (B) multiplanar reformatted and maximum intensity projection (C) images showing the kommerell diverticulum (white arrow). Note the
calcification in the presumed aortic insertion site of the ligamentum arteriosum
(black arrows).
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Right aortic arch with aberrant origin of left subclavian
artery is one of the commonest mediastinal vascular
ring. This anomaly is often asymptomatic and most of
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Figure 4 Non-contrast computed tomography in another patient. A 30-year-old asymptomatic man. Axial (A), coronal (B) and sagittal (C), reformatted images
demonstrating the course of the calcified ligament arteriosum (arrows).

patient will remain symptom-free in their life time. Rarely patients may present symptoms in early life time or become symptomatic in young adulthood or later due the
compression of the oesophagus and/or trachea leading
to dysphagia and/or dyspnoea. Surgery may be required
if symptoms are moderate or severe. We present a new
case of RAA with ALSA and KD causing adult onset of
dysphagia lusoria. The diagnosis was suggested by the
chest X-ray and barium esophagram but confirmed by
MDCT-angiophaphy with better characterization of the
vascular ring.
This case illustrates the role of MDCT-angiography
in the diagnosis of RAA with KD and ALSA. This role
is quite similar with those of MRI. Although CT and
MRI are very useful for the diagnosis of a vascular ring
in routine clinical practice, the last part of the ring in
a complete vascular ring, which is made by the LA, is
often not clearly seen preoperatively, to guide surgical division. Several recent studies have shown that with modern imaging techniques, especially CT, the rate at which
LA calcification is being detected has increased, varying
from 11.2% to 48%[2,3]. Calcification usually occurs at the
aortic end of the LA - or at the KD near the take-off of
the ALSA; it may even show patterns, including curvilinear, clumped, punctuate or linear[3] (Figure 4).
In their recent article, Paparo et al[4] show that MRI
could be a powerful imaging tool for the diagnosis of
vascular rings and may be useful for demonstrating the

course of the LA. However, we believe in case of LA
calcification, MDCT may be superior to MRI. Further,
MDCT has the advantage of being fast and widely available, while MRI may not be suitable for patients with
claustrophobia, cardiac pacemakers, significant dyspnea,
or the need for sedation. The main drawback of CT
remains the radiation dose and the use of a contrast medium. In routine clinical practice, the choice of modality
may depend mainly on the patient’s age, type of surgery
(open vs endoscopic), and expertise at the institution
where the surgery is to be conducted.
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Core tip: Here, we report on a patient who was diagnosed with intestinal Behçet’s disease despite treatment with the fully humanized tumor necrosis factor-α
blocker (adalimumab) for underlying ankylosing spondylitis. This patient achieved clinical remission and complete mucosal healing through the addition of a steroid
and azathioprine to the adalimumab regimen.
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Abstract

INTRODUCTION

Behçet’s disease (BD) is a chronic inflammatory disease
affecting multiple organ systems, such as the skin,
joints, blood vessels, central nervous system, and gastrointestinal tract. Intestinal BD is characterized by intestinal ulcerations and gastrointestinal symptoms. The
medical treatment of intestinal BD includes corticosteroids and immunosupressants. There have been several
reports of tumor necrosis factor-α (TNF-α) blockers
being successful in treatment of refractory intestinal
BD. Here, we report on a patient who was diagnosed
with intestinal BD despite treatment with the fully humanized TNF-α blocker (adalimumab) for underlying
ankylosing spondylitis. This patient achieved clinical remission and complete mucosal healing through the addition of a steroid and azathioprine to the adalimumab
regimen.

Behçet’s disease (BD) involves multiple organ systems,
such as the skin, joints, blood vessels, central nervous
system, and gastrointestinal (GI) tract[1]. Intestinal BD is
characterized by intestinal ulcerations and gastrointestinal
symptoms[2]. The incidence of BD involving the GI tract
varies by country, ranging from 3% to 60% of cases of
BD[3]. GI bleeding and perforation can be associated with
intestinal BD, with resultant comorbidities[1]. The medical treatment for intestinal BD includes corticosteroids
and immunosupressants. Unfortunately, surgical treatment, such as ileocecal resection, is sometimes necessary
for intestinal BD with perforation, intractable pain, and
hemorrhage which are refractory to conventional therapy[4]. There have been several reports of tumor necrosis
factor-α (TNF-α) blockers being successful in refractory
intestinal BD. Most of these reported on the efficacy
of infliximab[4-9] and a few reported on the efficacy of
adalimumab[10,11]. Here, we report on a patient who was
diagnosed with intestinal BD despite being treated with
the fully humanized TNF-α blocker (adalimumab) for

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 A colonoscopy on admission revealed a large, deep, well-demarcated ulcer with exudate, mucosal edema and erythema at the terminal ileum (A-C).
On follow-up colonoscopy at 36 mo, the ulcer at the terminal ileum was replaced by normal mucosa (D-F) with complete mucosal healing.

lower back and shoulder pain. He had taken salazopyrine
1000 mg for 2 mo and had been injected with infliximab
for his ankylosing spondylitis for 9 mo (5 mg/kg intravenously at 0, 2 and 6 wk; 5 mg/kg intravenously every 8
wk). The oral ulcerations, arthralgias, and erythematous
papule on his back had improved, but his back pain had
not been improved at that time. Therefore, the infliximab
had been switched to adalimumab (40 mg subcutaneously
every 2 wk) since 10 mo ago. On physical examination
at admission, he appeared acutely ill, and had a blood
pressure of 120/70 mmHg, a pulse of 84 beats/min, a
respiratory rate of 24 breaths/min, and a temperature
of 36.5  ℃. The abdomen was flat with direct tenderness
in the right lower quadrant. Bowel sounds were normal.
The results of laboratory tests showed a white blood
cell count (WBC) of 20930/mm 3; hemoglobin, 13.9
g/dL; hematocrit, 41.7%; platelet count, 282000/mm3;
total protein, 7.2 g/dL; erythrocyte sedimentation rate
increased to 33 mm/h; and C-reactive protein increased
to 111 mg/L. A colonoscopy performed on admission
showed a well-demarcated, large, deep ulcer with an
exudate, mucosal edema, and erythema at the terminal
ileum (Figure 1A-C). Colonic biopsies at the terminal ileum showed an ulcer with a necroinflammatory exudate.
On computed tomography, bowel wall thickening and
prominent enhancement with surrounding fat infiltration
were noted at the terminal ileum and cecum, suggesting
active inflammation (Figure 2). Finally he was diagnosed
as intestinal BD according to the clinical symptoms and
examination. The disease activity index for intestinal Behçet’s disease (DAIBD) was 90, reflecting severe disease

Figure 2 In computed tomography, arrow showed bowel wall thickening
and prominent enhancement with surrounding fat infiltration at the terminal ileum and cecum. This was suggestive of active inflammation.

underlying ankylosing spondylitis. This patient achieved
and maintained clinical remission and complete mucosal
healing through the addition of a steroid and azathioprine to the adalimumab regimen for 43 mo.

CASE REPORT
A 29-year-old male patient was hospitalized due to severe
right lower quadrant abdominal pain for the preceding 15 d.
He had experienced recurrent oral ulcerations and arthralgia for 15 years and had had an erythematous papule
on his back for the past 2 years. He had undergone appendectomy for appendicitis 17 years ago. He was diagnosed with ankylosing spondylitis 2 years ago because of

WCCR|www.wjgnet.com

1590

February 8, 2014|First Edition|

Chung SH et al . Intestinal Behçet’s disease appearing during adalimumab treatment
Table 1 Clinical characteristics of patients with intestinal Behçet’s disease receiving infliximab or adalimumab
Case

Age (yr)/
gender

Duration of
disease (yr)

Anti TNF-α Ab
for induction

Previous therapies

Maintenance therapy

Outcomes

Follow-up duration after
achieving remission

Ref.

1

32/F

5

IFX

9 mo

[14]

37/F

2

IFX

IFX
6-MP
IFX
6-MP

Remission

2

Remission

16 mo

[14]

3

51/M

4

IFX

IFX

Remission

3 yr

[14]

4

38/M

5

IFX

IFX

Remission

10 mo

[14]

5

43/F

6

IFX

AZA

Surgery

6 mo

[14]

6

38/M

3

IFX

2 yr

[14]

35/F

Over 20

IFX

IFX
6-MP
Methotrexate

Remission

7

Relapse

8 mo1

[7]

8

27 /F

2

IFX

17 mo

[5]

30 /F

3

IFX

Steroids
Thalidomide
Thalidomide

Remission

9

Relapse

10 mo1

[5]

10

42/M

11

IFX

-

Remission

1 wk

[9]

11

47/M

20

IFX

-

Remission

12 mo

[4]

12

30/F

-

IFX

22 mo

[10]

45/F

9

IFX

IFX
Switch to adalimumab
IFX

Remission

13

Steroids
6-MP
Mesalamine
Steroids
6-MP
Steroids
Methotrexate
Steroids
Colchicines
Cyclosporine A
Steroids
Azathioprine
Steroids
6-MP
Steroids
Azathioprine
Steroids
Thalidomide
Steroids
Colchicines
Cyclosporine
Steroids
Colchicine
Sulfasalazine
Steroids
Azathioprine
Steroids
Azathioprine
Mesalamine
Steroids
6-MP

Remission

25 wk

[6]

1

Duration between remission stage and the first relapse stage after infusion of anti tumor necrosis factor-α antibody (anti TNF-α Ab). F: Female; M: Male;
IFX: Infliximab; 6-MP: 6-mercaptopurine.

activity[12]. Subsequently, the patient was treated with
conventional medical therapy, including azathioprine 150
mg and 5-aminosalicylate (5-ASA, Pentasa) 3000 mg/d.
His abdominal pain seemed to decrease after 10 d. However, the patient’s severe right lower quadrant abdominal
pain recurred after one month. The DAIBD score at the
time of recurrent abdominal pain was 80, again reflecting severe disease activity[12]. In the early stages of treatment, clinical remission could not be obtained through
combination therapy with azathioprine and 5-ASA. Thus,
at the time of abdominal pain recurrence, intravenous
hydrocortisone (300 mg/d) was administrated. Then the
abdominal pain was improved 2 d after steroid injection.
Intravenous hydrocortisone was slowly tapered to oral
prednisolone for 2 mo. Finally, DAIBD score was 10. A
follow-up colonoscopy after 36 mo demonstrated that
the ulcer at the terminal ileum was replaced by normal
mucosa (Figure 1D-F) with complete mucosal healing.
Combination therapy with azathioprine, 5-ASA and adalimumab was continued for 43 mo with clinical and endoscopic remission.

ing spondylitis who developed intestinal BD despite continuous use of adalimumab. We treated this patient with
intravenous steroids to induce clinical remission and with
azathioprine and 5-ASA for maintenance of remission.
This case is unique in two ways. First, the terminal ileal
ulcer characteristic of intestinal BD appeared while the
patient was receiving adalimumab for ankylosing spondylitis. Second, mucosal healing was achieved and maintained through combination therapy with azathioprine
and 5-ASA after induction of remission with intravenous
steroids.
Conventional therapies such as mesalamine, corticosteroids, immunosuppressive agents, thalidomide, bowel
rest, and total parenteral nutrition have been used in the
treatment of intestinal BD[13]. However, in patients with
intestinal BD unresponsive to conventional therapies,
TNF-α blockers have been shown to improve symptoms[12]. Both infliximab and adalimumab can be used for
treatment of intestinal BD because they are similar active
biologics, monoclonal antibodies to TNF-α[10,11,14]. There
has been no data available regarding the comparative efficacy of infliximab and adalimumab in intestinal BD. In
Table 1 there have been many publications reporting on
the effectiveness of infliximab[4-9]. However, there have
been only a few reports of the efficacy of adalimumab

DISCUSSION
We reported on a 29-year-old man with BD and ankylos-
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in treating intestinal BD[10,11]. Infliximab with combination therapies, such as 5-ASA and immunosuppressants,
in patients with intestinal BD is effective for the induction and maintenance of remission[4-9,11,14]. In the case of
adalimumab, adalimumab was reported to be effective
in inducing complete remission as monotherapy[10]. We
suggest three reasons why this patient may have developed an ulcer of the terminal ileum during the use of
adalimumab, but not during the use of infliximab. First,
the two medicines have different routes of injection, with
adalimumab injected subcutaneously (SQ) and infliximab
injected intravenously. When infliximab is injected intravenously, it enters the venous circulation directly with
100% bioavailability and no absorption phase, thereby
reaching a more rapid therapeutic range than achieved
with subcutaneous injection. Conversely, the bioavailability of an adalimumab 40 mg SQ dose has been estimated
as 64%[15]. Second, there might be a difference in the effective dose between adalimumab and infliximab. Adalilmumab is used to be injected as fixed dose irrespective
of body weight (40 mg subcutaneously every 2 wk) but
infliximab is used to be injected according to the body
weight (5 mg/kg at 0, 2 and 6 wk; 5 mg/kg every 8 wk).
Compared to the infliximab, adalilmumab in fixed dose
was supposed to be less effective in this patient with 22.8
kg/m2 body mass index because of shortage of dose.
Third, intravenous injection might be more potent than
subcutaneous injection because BD is characterized by
systemic vasculitis[16]. Infliximab and adalimumab are different medicines having unique pharmacokinetics. There
was no head to head study for comparing effectiveness
of infliximab and adalimumab. Further studies are warranted to compare the efficacy of adalimumab and infliximab in patients with intestinal BD.
In conclusion, this is the first case report of intestinal
BD appearing despite the use of adalimumab. Furthermore, the subject in this case improved with the conventional combination of intravenous steroids for the
induction of remission and azathioprine and 5-ASA for
maintenance of remission. Despite the use of adalimumab, a conventional combination of therapies including
intravenous steroids, azathioprine, and 5-ASA might be
important in treating patients with intestinal BD.
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CARDIOVASCULAR DISEASES
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and therapeutic procedure. Reteoperitoneal cavernous
hemangioma is unique in that it is typically separated
from the surrounding organs. However, clinicians need
to be aware of the possibility of a case, such as this,
which has invaded into the surrounding organs despite
its benign etiology. From this case, we recommend that
combined resection of inseparable organs should be
performed if the mass has invaded into other tissues
due to the hazardous nature of local recurrence. In
summary, this report is the first to describe a case of
retroperitoneal hemangioma that had uniquely invaded
into surrounding organs and was treated with PpPD.

Abstract

Core tip: A retroperitoneal cavernous hemangioma is a
rare disease. This case of retroperitoneal hemangioma
had uniquely invaded into the duodenum and pancreas
head, and thus required treatment with pylorus preserving pancreaticoduodenectomy. Although hemangiomas
are typically benign, clinicians should be aware of the
possibility of invasion into the surrounding organs such
as with this case. In the event of invasion, we recommend a combined resection of both the tumor and affected organs to reduce the chance of local recurrence
that may be associated with inadequate resection.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Retroperitoneal tumor; Retroperitoneal
cavernous hemangioma; Cavernous hemangioma; Pancreaticoduodenectomy; Pylorus preserving pancreaticoduodenectomy

A retroperitoneal hemangioma is a rare disease. We
report on the diagnosis and treatment of a retroperitoneal hemangioma which had uncommonly invaded
into both the pancreas and duodenum, thus requiring a
pylorus preserving pancreaticoduodenectomy (PpPD).
A 36-year-old man presented to our hospital with abdominal pain. An enhanced computed tomography scan
without contrast enhancement revealed a 12 cm × 9
cm mass between the pancreas head and right kidney.
Given the high rate of malignancy associated with retroperitoneal tumors, surgical resection was performed.
Intraoperatively, the tumor was inseparable from both
the duodenum and pancreas and PpPD was performed
due to the invasive behavior. Although malignancy
was suspected, pathological diagnosis identified the
tumor as a retroperitoneal cavernous hemangioma
for which surgical resection was the proper diagnostic
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INTRODUCTION

A

A retroperitoneal hemangioma is an uncommon disease
in adulthood[1-3]. Only 23 cases of adult retroperitoneal
hemangioma have been reported in the literature since
1950. Among those, five cases, including the case detailed
in this report, needed combined resection of surrounding
organs because of adhesion of the tumor. In this report,
we describe the diagnosis and treatment of a retroperitoneal hemangioma that had uniquely invaded into the pancreas and duodenum and required a pylorus preserving
pancreaticoduodenectomy (PpPD).

Duodenum

IVC

Aorta

cm

B

CASE REPORT
A 36-year-old man came to a local hospital with right upper quadrant pain since the day before admission. He had
no specific medical history or family history. A screeningenhanced computed tomography (CT) scan revealed a
bulky tumor between the dorsal side of the pancreatic
head and the right kidney. The tumor was diagnosed as
a retroperitoneal sarcoma and the patient was referred
to Toranomon Hospital for the operation. On physical
examination, the patient was found to have no palpable
mass. The results of urine, blood, and adrenal cortex
functional tests were within normal limits. An abdominal
enhanced CT scan showed a 12 cm × 9 cm tumor without marked contrast enhancement, pushing the pancreas
to ventral side (Figure 1A). The mass was distinct from
the surrounding organs, including the duodenum, pancreas, kidney and retroperitoneal spaces as observed from
the CT scan and therefore appeared to be resectable. An
abdominal ultrasound showed an uneven echoic lesion
in the same area as observed by CT. T1-weighted image
of magnetic resonance imaging (MRI) showed low and a
few part of relatively high intensity area inside the tumor
(Figure 1B). On fat suppression examination of the MRI
image, the tumor was not suppressed to any degree. T2weighted image also showed heterogeneous finding; there
were high intensity area with a few part of intermediate
signal intensity area. However, there were no typical findings which suggest the type of retroperitoneal tumor on
diagnostic images (Figure 1C). Based on the qualitative
assessments, the tumor was diagnosed as a retroperitoneal mesenchymal tumor. Because of the high rate of
malignancy associated with retroperitoneal tumors, surgical resection was performed.
Intraoperatively, the mass measured 12 cm × 9 cm
in diameter. We initially tried to perform a tumor excision without combined resection of surrounding organs. However, the intraoperative findings revealed that
the mass encroached on the head of the pancreas and
duodenum (Figure 2). As such, we performed Kocher’s
mobilization of the duodenum and tried to separate the
tumor from the duodenum and pancreas; however, the
tumor could not be successfully separated from these organs. After the tumor was lifted from the retroperitoneal
space, we tried again to separate the tumor from the pan-
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Figure 1 12 cm × 9 cm tumor was detected by computed tomography and
magnetic resonance imaging. A: Abdominal enhanced computed tomography
in early phase showed tumor without marked contrast. The tumor had pushed
the pancreas to the ventral side; B: T1-weighted image of magnetic resonance
imaging showed low and relatively high intensity area inside the tumor; C: T2weighted image showed high intensity area with a few part of intermediate
signal intensity area. IVC: Inferior vena cava.

creas head and duodenum. The tumor adhered strongly
to both tissues and could only be removed completely
by PpPD. The duration of surgery was 4 h and 16 min
and the total blood loss was 561 mL. The patient was
discharged from the hospital on postoperative day 24 and
was in good health without recurrence over two and a
half years after the operation.
Gross pathologic examination revealed a 120 mm
× 95 mm × 50 mm hemangioma composed of multioculated cysts containing intra-cystic hemorrhages (Figure 3). The diagnosis on pathological examination was a
cavernous hemangioma with a few focal areas of venous
hemangioma (Figure 4A). As defined by the pathologist, the lesion had invaded into the muscle layer of the
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Figure 2 Macroscopic view of intraoperative findings. The mass was attached to both the duodenum and the pancreas head and required surgical
resection by pylorus preserving pancreaticoduodenectomy. The circle denotes
the tumor.

duodenum and the pancreas head (Figure 4B-D). Immunohistochemical analysis of tissue sections revealed that
the lumina were positive for CD31 and CD34, markers
of endothelial cells (Figure 4E), and partially weak positive for podoplanin/D2-40 (Figure 4F), a marker of lymphatic endothelial cells. Less angiogenic invasion was observed toward the retroperitoneal side of the tumor than
toward the pancreas and duodenum. Interestingly, both
macroscopically and microscopically, the tumor extended
into both the pancreas and duodenum and not into the
retroperitoneal space.

DISCUSSION
In this report, we describe a patient with retroperitoneal
hemangioma that required PpPD. A retroperitoneal tumor is a very rare tumor that accounts for less than 0.2%
of all tumor types[1]. Among malignant tumors located in
the retroperitoneal space, liposarcomas and leiomyosarcomas are the most frequent, while teratomas, cysts and
neurinomas are common benign masses. In the current
case, the tumor was diagnosed initially as a retroperitoneal sarcoma; retroperitoneal liposarcomas are the most
common malignant tumors of the retroperitoneal soft
tissue[2]. Indeed, accurate diagnosis of a retroperitoneal
hemangioma is classically difficult preoperatively and
prior to pathological examination of the tissue.
An analysis of other retroperitoneal tumor types
reveals subtle, yet distinct, differences in symptom presentation, localization, and radiographic features. Among
retroperitoneal tumors, imaging studies of leiomyosarcomas demonstrate a non-specific mass but are helpful in
delineating the relationship to adjacent structures[3]. Angiosarcomas classically present with cutaneous involvement of the head and neck region in elderly patients[4].
The solid growth pattern and epithelioid cytology can be
easily confused with poorly differentiated carcinoma[5].
Most patients with lymphanginoleiomyomatosis (LAM),
characterized by proliferation of smooth muscle cells,
present with pulmonary symptoms, whereas extrapulmo-
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Figure 3 Macroscopic findings of the resected specimen. A: A 120 mm
× 95 mm × 50 mm tumor was resected. Scale bar, 70 mm; B: The tumor contained multi-oculated cysts containing intra-cystic hemorrhages.

nary LAM is rare and typically presents in premenopausal
females[6]. Cystic lymphangioma is a well-known benign
tumor and its cystic abnormalities of the lymphatic vessels are predominantly congenital. By CT scan, the tumor
is typically well-circumscribed and polycystic with thin
septa similar in appearance to the cystadenomas[7]. Kaposiform hemangioendothelioma mainly occurs during
childhood. MRI of the affected region is accepted as the
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Figure 4 Pathological analysis by hematoxylin and eosin staining and immunohistochemistry. A: A representative tissue section from the main region of the
cavernous hemangioma [hematoxylin and eosin (HE), magnification × 200]; B: The loupe view demonstrates a portion of cavernous hemangioma infiltrating the pancreatic head (asterisk) and duodenal wall (HE). The scale represents 10 mm; C: Tumor invasion into the muscle layer of the duodenum (HE, magnification × 4); D:
Tumor invasion into the pancreas head (HE, magnification × 1); E: Positive immunostaining for CD31 supports the diagnosis of hemangioma (magnification × 20); F:
The lumen showed partial and weakly positive staining for podoplanin/D2-40 (magnification × 20).

diagnostic imaging technique of choice[8]. Concerning
hemangiomas arising from other tissues, pancreatic and
mesenteric hemangiomas have been reported[9,10], which
are extremely rare. MRI shows a common characteristic
of pancreatic hemangiomas[9]. Mesenteric hemangiomas
shows heterogeneous enhancement by enhanced CT and
changes its shape during intestinal peristalsis[10].
As for pathological findings, gross pathological findings showed the tumor included multi-oculated cysts
filled with blood. This cyst is suggested to be a pseudocyst which is a result of repeats of hemorrhage[11]. D2-40,
reliable podoplanin antibody clone, has been described in
a variety of lymphovascular neoplasms including lymphangioma, Kaposi sarcoma, and hemangioendothelioma[12].
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Because lymphatic endothelial cells express high levels
of podoplanin[13], we suggest that the weakly positive
findings of D2-40 in the current case do not support a
diagnosis of lymphangima. In addition to macroscopic
and immunohystological findings, microscopic finding
of almost all of lumen are filled with red blood cells supported the diagnosis as hemangioma.
Retroperitoneal hemangioma in the adult is extremely
rare and confirmed in only 1%-3% of all retroperitoneal
tumors[14]. Only 23 cases of adult retroperitoneal hemangioma have been reported in literature since 1950.
Retroperitoneal tumors are difficult to diagnose preoperatively[15] because there are usually no initial symptoms until tumors have grown large enough to produce
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Table 1 Reported cases of retroperitoneal hemangioma with combined resection of surrounding organs
Ref.
[21]

Ogura et al
Takaha et al[20]
Syo et al[22]
Tseng et al[18]
Hanaoka et al, 2013

Age (yr)

Sex

73
55
72
61
36

M
M
F
F
M

3

Tumor size (cm ) Hyper-vascularity Curative resection Pathological diagnosis
23 × 14 × 9
10 × 9 × 9
9×7×7
NA
12 × 19 × 5

+
+
-

+
+
+
+

Cavernous
Cavernous
Cavernous
Venous
Cavernous and Venous

Organ(s) of combined resection
Left kidney
Spleen, diaphragm, chest wall
Right ovarian artery
NA
Duodenum, pancreas head

Five cases, including this, needed combined resection of surrounding organs. In four cases, a complete combined resection of surrounding organs was performed, while in one case a subtotal resection was performed (Tseng et al[18]). NA: Not available.

patient discomfort[11]. Furthermore, retroperitoneal cavernous hemangiomas have features similar to ischemic
tumors, but differ from hemangiomas arising from other
tissues such as the skin or liver[11].
As for imaging studies of retroperitoneal cavernous
hemangiomas, because they are usually only discovered
when large enough to develop thrombi and organization
at the center[16], these tumors often show slight to no
enhancement in normal enhanced CT[11,14,15]. In the present case, the CT scan revealed a cystic mass with minor
contrast enhancement, similar to cases reported previously[17,18]. In addition, retroperitoneal cavernous hemangiomas typically lack the complete fill-in or cotton-wool
appearance in enhanced CT or high echoic areas with
the same density as the abdominal echo, which is usually only seen in cavernous hemangiomas of the liver[11].
On T1-weighted image of MRI, relatively high intensity
area inside the tumor is suggested to be hemorrhage and
hyalinization of the tissue. A part of high intensity area
of T2-weighted image suggests blood contain and relatively high signal intensity area shows hyalinization and
fibrillization. However, these findings were suggested to
be secondary change of structure, which don’t indicate
any typical tumors. With few clues for diagnosis, very
few cases of retroperitoneal hemangiomas have been diagnosed preoperatively. Therefore, surgical resection is a
choice for both diagnostic and therapeutic procedures.
One feature of a cavernous hemangioma is that it may
be locally destructive by virtue of the pressure exerted on
neighboring tissues[19]. In the present case, the pressure of
the tumor affected the duodenum and pancreas, leading
to invasion and destruction of these organs. Among the
23 reported retroperitoneal hemangiomas, five cases, including ours, needed combined resection of surrounding
organs because of an adhesion (Table 1)[18,20-22]. Among
the five cases, four cases performed complete combined
resection of surrounding organs. In one case, subtotal
resection was performed due to technical difficulties
caused by firm adherence to the adjacent organs and
the major blood vessels[22]. Like this case, which did not
demonstrate findings typical of hemangioma from the
contrast-enhanced CT, three cases including ours showed
hypovascularity, while two cases showed hypervascularity.
Pathologically, four cases, including this, were diagnosed
as cavernous hemangiomas and one was diagnosed as a
venous hemangioma. Hence, we conclude that vascularity from CT analysis and pathological diagnosis are not
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always directly correlated with adhesion to other organs.
The recommended treatment for retroperitoneal
hemangioma has been surgical resection[11,15,23]. Hemangiomas are non-malignant, but patients run the risk of
rupture and bleeding[24]. Therefore, surgical treatment is
recommended for high-risk tumors, such as with those
of large masses[25]. Although hemangiomas are benign,
local recurrence has been reported with inadequate resection[26]. In this case, the decision was made to combine
the tumor resection with resection of the surrounding
organs to avoid local recurrence in the pancreas and
duodenum from residual tumor tissue. Therefore, the
PpPD procedure for this case was appropriate. From a
treatment standpoint, we support a combined resection
of both the tumor and the compromised organs if the
tumor is invasive and cannot be removed cleanly because
of adhesion.
In conclusion, a retroperitoneal cavernous hemangioma is an uncommon disease. Clinicians need to be aware
of the possibility of a case that has invaded into surrounding organs despite its benign pathology. This case
of a retroperitoneal hemangioma had uniquely invaded
into the duodenum and pancreas and this is the first report of treatment using PpPD.
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CARDIOVASCULAR DISEASES

Polyarteritis nodosa clinically mimicking nonocclusive
mesenteric ischemia
Tsuyoshi Shirai, Hiroshi Fujii, Shinichiro Saito, Tomonori Ishii, Hideyuki Yamaya, Shigehito Miyagi,
Satoshi Sekiguchi, Naoki Kawagishi, Masato Nose, Hideo Harigae
vasculitis with fibrinoid necrosis was present in medium
to small-sized arteries, which was equivalent to Arkin’s
classification Ⅱ-Ⅳ. Most of the arteries had fibrous intimal thickening, which was considered to obstruct the
arteries and thus cause segmental intestinal necrosis. A
diagnosis of polyarteritis nodosa (PAN) was made, and
intravenous cyclophosphamide pulse therapy was added to the therapeutic regimen. This patient was successfully treated with these multidisciplinary therapies
and his stoma was finally closed. This is a very rare and
indicative case of PAN weakly positive for MPO-ANCA
and clinically mimicking NOMI, which occurred even after treatment with pulsed methylprednisolone.
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Core tip: We present a patient with polyarteritis nodosa (PAN) weakly positive for myeloperoxidase-antineutrophil cytoplasmic antibody and clinically mimicking
nonocclusive mesenteric ischemia (NOMI), which occurred after treatment with pulsed methylprednisolone
for mononeuritis multiplex. The present case is not only
rare but also informative, because vasculitis in medium
to small-sized arteries was shown to take a few months
to develop tangible signs of visceral ischemia, which can
occur even after treatment with pulsed methylprednisolone, and the imaging and surgical findings of intestinal
necrosis caused by PAN may resemble those of NOMI.

Abstract
Here, we present the case of a 74-year-old Japanese
man with segmental intestinal necrosis, which developed after treatment with pulsed methylprednisolone
for mononeuritis multiplex. The patient was weakly
positive for myeloperoxidase (MPO)-anti-neutrophil
cytoplasmic antibody (ANCA). Computed tomography
and surgical findings were compatible with nonocclusive mesenteric ischemia (NOMI). He underwent
small intestinal resection by emergency surgery and an
intestinal fistula was made. Pathologically, necrotizing

WCCR|www.wjgnet.com

Original sources: Shirai T, Fujii H, Saito S, Ishii T, Yamaya H, Miyagi S, Sekiguchi S, Kawagishi N, Nose M, Harigae H. Polyarteritis
nodosa clinically mimicking nonocclusive mesenteric ischemia.
World J Gastroenterol 2013; 19(23): 3693-3698 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v19/i23/3693.htm
DOI: http://dx.doi.org/10.3748/wjg.v19.i23.3693

1599

February 8, 2014|First Edition|

Shirai T et al . PAN clinically mimicking NOMI

peroneal nerves, and dorsiflexion of the left foot was
compromised to manual muscle testing 2/5. Laboratory tests indicated elevated levels of CRP and muscular
enzymes, such as creatine kinase (CK) (Table 1). Urinary
analysis showed proteinuria and hematuria with a few
casts. He received pulsed methylprednisolone at a dose
of 1 g for 3 d followed with PSL at 60 mg/d because
the underlying disease was considered to be vasculitis,
and intravenous nicardipine for hypertension, which was
considered to be caused by renal vascular involvement.
Despite this therapy, the CRP level did not fall below 10
mg/dL and the CK level increased significantly to 9358
IU/L after 3 d of this treatment (Figure 1). At the same
time, the patient complained of abdominal pain. His abdomen was flat and soft, and showed left lower quadrant
pain without muscular defense or rebound. Abdominal
X-ray showed a distended intestine, indicating paralytic
ileus. CT revealed distended small bowel loops, gas in the
small bowel, and blurred enhancement of the intestinal
wall without any significant obstruction in the mesenteric
arteries, suggesting NOMI (Figure 2A-C). Emergency
surgery was performed on the same day. His jejunum to
ileum showed segmental ischemia and necrosis over 2 m,
and surgical findings were compatible with NOMI (Figure
2D). Small intestinal resection was performed and an intestinal fistula was made. Pathologically, necrotizing vasculitis with fibrinoid necrosis was present in medium to
small-sized arteries, and most of the arteries had fibrous
intimal thickening (Figure 3). There was no necrotizing
vasculitis in arterioles, capillaries, or venules. Pathology
was equivalent to Arkin’s classification Ⅱ-Ⅳ[6], and a diagnosis of PAN was made. Intravenous cyclophosphamide
(IVCY) pulse therapy at a dose of 500 mg/mo was added
to the treatment regimen. Although various complications occurred, including deep vein thrombosis, stoma
trouble, and disseminated varicella zoster virus infection,
the patient recovered well and was transferred to a different hospital for rehabilitation. As his nutritional status
had improved because he became able to eat a regular
diet without supplemental nutrition, his stoma was closed
in April 2013. He is now in complete remission with the
dose of PSL tapered to 10 mg/d.

INTRODUCTION
Polyarteritis nodosa (PAN) is necrotizing arteritis of medium to small-sized arteries without glomerulonephritis
or vasculitis in arterioles, capillaries, or venules[1]. PAN
can show a wide variety of symptoms, including general
symptoms, neurological manifestations, skin involvement,
renal involvement, and gastrointestinal (GI) manifestations[2]. Clinically, the spectrum of GI manifestations is
wide, ranging from mild transient abdominal pain to lifethreatening complications requiring emergency surgery, e.g.,
peritonitis, bowel infarction, or hemorrhage[3]. Severe GI
involvements, including bowel perforation, bleeding, and
pancreatitis, are independent predictive factors for poor
prognosis of PAN together with age[4]. Although GI ischemia has been reported to occur at a rate of 13%-31% in
PAN patients[3,5], the prevalence of PAN itself is very low,
and clinical suspicion of vasculitis is sometimes difficult in
cases showing intestinal necrosis. Here, we describe a case
in which a patient with PAN presented with segmental
intestinal necrosis clinically mimicking nonocclusive mesenteric ischemia (NOMI) even after treatment with pulsed
methylprednisolone for vasculitis.

CASE REPORT
A 74-year-old Japanese man was admitted to our hospital
because of mononeuritis multiplex in the left ulnar and
peroneal nerves on May 26, 2012. Two months previously, he had experienced systemic muscular pain. A
tentative diagnosis of polymyalgia rheumatica was made
and he was treated with prednisolone (PSL) at 10 mg/d.
Although steroids were partially effective in improving
the patient’s condition, the levels of C-reactive protein
(CRP) continued to be high (18 mg/dL). He was referred
to our hospital for further evaluation one month later, at
which time he had no complaints other than muscular
pain. His height was 172 cm and body weight was 62 kg;
the patient’s body weight had decreased by 3 kg from the
onset of the disease. Laboratory tests indicated leukocytosis, anemia, thrombocytosis, and elevated CRP levels.
The results of urine tests were negative. The patient
was negative for anti-nuclear antibody and proteinase 3
(PR3)-anti-neutrophil cytoplasmic antibody (ANCA),
but weakly positive for myeloperoxidase (MPO)-ANCA
(23.7 U/mL: normal range 0.0-8.9 U/mL). Tests for infections, including hepatitis B surface antigen and blood
culture, were negative. Torso computed tomography (CT)
revealed emphysema alone, and whole-body positron
emission tomography yielded negative results. Although
we recommended hospitalization for diagnosis and treatment, the patient refused for personal reasons. One week
later, he noticed numbness in his left hand and leg. He
then developed left foot drop, so underwent a medical
examination and was admitted to our hospital. On admission, his consciousness was clear, performance status
was 3, body temperature was 36.3 ℃, and blood pressure
was 178/124 mmHg. He had general muscle weakness
and sensory loss in regions supplied by the left ulnar and
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DISCUSSION
NOMI is an acute mesenteric circulatory disorder that is
not caused by organic occlusion of blood vessels[7]. The
typical patient is critically ill, with severe cardiac disease
or sepsis[8]. With regard to pathogenesis, intestinal vasospasm due to persistent low perfusion is thought to cause
ischemic disorder due to decreased cardiac output and
blood pressure[9]. Mitsuyoshi et al[7] reported findings that
may be useful as supplemental information in diagnosis
of NOMI: (1) enhancement of principal arteries could
be traced to the periphery close to the marginal arteries
in CT slices; and (2) the staining intensity varied in the
intestinal wall in the same slice (showing a difference between regions of the intestinal wall with good and poor
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Figure 1 Clinical course. CK: Creatinine kinase; CRP: C-reactive protein;
DVT: Deep venous thrombosis; IVCY:
Intravenous cyclophosphamide; mPSL:
Methylprednisolone; MPO-ANCA:
Myeloperoxidase-anti-neutrophil cytoplasmic antibody; PSL: Prednisolone;
VZV: Varicella zoster virus.
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Figure 2 Clinical imaging. A:
Computed tomography (CT)
image of the abdomen showing
distended small bowel loops, gas
in the small bowel, blurred enhancement of the intestinal wall,
and absence of any significant
obstruction in the celiac trunk; B:
CT image of the abdomen showing superior mesenteric artery; C:
CT angiographic reconstruction
of the superior mesenteric artery;
D: Surgical findings showing distended small intestine, segmental
intestinal ischemia, and necrosis.
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region served by the artery (continuous necrosis)[7].
Although CT imaging and surgical findings were
compatible with NOMI in this case, the underlying disease was considered to be vasculitis because this patient
manifested general weakness, myalgia, and mononeuritis
multiplex; clinically apparent mononeuritis multiplex can
be a diagnostic or classification criterion for vasculitis
affecting peripheral nerves without the need for a nerve

blood flow). With regard to laparotomic characteristics,
mesenteric blood flow may be retained, even in marginal
arteries reaching the lesions, despite extensive necrotization throughout the intestine (noncontinuous segmental
necrosis). This was reported to be a marked distinguishing feature from mesenteric thrombosis, in which the
mesentery and intestine are necrotized from the site of
the thrombus, forming a sphenoidal necrotic area in the

WCCR|www.wjgnet.com

1601

February 8, 2014|First Edition|

Shirai T et al . PAN clinically mimicking NOMI

A

B

#2

#1

#3
200 mm

Distal

C

D

200 mm

200 mm

biopsy to observe the vasculitis histologically[10]. In this
case, necrotizing vasculitis with fibrinoid necrosis was
pathologically present in medium to small-sized arteries,
and fibrous intimal thickening was considered to obstruct
these arteries and cause segmental intestinal necrosis.
Although the pathology was equivalent to Arkin’s classification Ⅱ-Ⅳ, most belonged to Arkin’s classification
Ⅲ-Ⅳ, indicating longstanding vasculitis. Therefore, it is
reasonable to consider that the patient suffered from vasculitis from the beginning. Although he was treated with
pulsed methylprednisolone before the onset of abdominal symptoms, fibrous intimal thickening of medium to
small-sized intestinal arteries must have already occurred.
According to the Chapel Hill Consensus Conference
2012[10], PAN is defined as necrotizing arteritis of medium to small-sized arteries without glomerulonephritis
or vasculitis in arterioles, capillaries, or venules, and is not
associated with ANCA, which was based on the report
that ANCA was typically absent in patients with PAN[11].
In this previous report by Guillevin et al[11], one patient
(Table 1, No. 40) diagnosed with PAN had MPO-ANCA.
Furthermore, there have been some reports presenting
pathologically diagnosed PAN with MPO-ANCA positivity, all of which were reported from Japan[12-16]. The
prevalence rates of ANCA and ANCA-associated vasculitis are different between Japan and Europe; microscopic
polyangiitis (MPA) and MPO-ANCA are more common
in Japan, while granulomatosis with polyangiitis and PR3ANCA are more common in Europe[17,18]. These trends
may be related to the reports of PAN with MPO-ANCA
positivity in Japan.
Although MPO-ANCA was also weakly positive in this
case, this patient clearly fulfilled the American College of
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Figure 3 Histological findings of the jejunum. A: Necrotizing vasculitis of the mesenteric artery showing nodular
lesions in various stages of the
Arkin classification, ElasticaMasson staining; B: Higher
magnification of No. 1 in A
showing necrotizing vasculitis
of mesenteric artery in stage
Ⅱ-Ⅲ ; C: Higher magnification
of No. 2 in A showing necrotizing vasculitis of the mesenteric
artery in stage Ⅱ and panarterial necrosis with fibrinoid
degeneration; D: Higher magnification of No. 3 in A showing necrotizing vasculitis of
mesenteric artery in stage Ⅱ,
characterized by destruction
of internal elastic lamina associated with fibrinoid necrosis
(arrow).

Rheumatology 1990 criteria for classification of PAN[19],
the pathological findings were typical of PAN as shown
in Figure 3, and vasculitis was absent in arterioles, capillaries, and venules. Therefore, a diagnosis of PAN was made
in this case. Tanaka et al[14] described a case of PAN with
MPO-ANCA and vasculitis in mesenteric medium-sized
arteries, which was confirmed by autopsy. In their case,
the titer of MPO-ANCA was low and was not correlated
with the severity of PAN. These points were similar to our
case, and we speculated that the epitope and pathogenicity may be different from those of MPO-ANCA found in
MPA. Peripheral nervous system vasculitis, hypertension,
cutaneous lesions, and myalgias were reported to be more
common in PAN with than without GI involvement[5],
and our patient also manifested most of these symptoms
with the exception of cutaneous lesions.
The standard regimen for PAN, not related to hepatitis B virus infection, is based on a combination of
corticosteroids (CS) and CY[20]. The addition of CY to
CS particularly benefits patients presenting with factors
associated with poor prognosis, such as GI involvement.
Intermittent pulse-therapy may be as efficacious as oral
CY for inducing remission, while generating fewer side
effects. Treating PAN patients positive for factors associated with poor prognosis with 12 rather than 6 CY pulses
significantly decreased the relapse rate and significantly
increased the probability of event-free survival[20]. Plasma
exchange can be prescribed for severe life-threatening
PAN as combined rescue therapy, although trials have
not proven its benefits when prescribed systematically for
all patients with PAN[21].
In addition, the surgical management of patients with
acute abdominal syndromes has also improved, and now
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Table 1 Laboratory findings
May 2012 Pre-surgery Post-surgery Mar 2013
Urinalysis
Protein
1+
Occult blood
3+
Red blood cell
5-9/HPF
Casts
+
Granular
< 4/HPF
WBC (/μL)
23700
Segmented cells
89%
Band cells
0%
Eosinophils
3%
Basophils
0%
Lymphocytes
6%
Monocytes
2%
Hb (g/dL)
11.5
PLT (104/μL)
49.1
T-Bil (mg/dL)
0.6
AST (IU/L)
39
ALT (IU/L)
32
LDH (IU/L)
304
ALP (IU/L)
368
CK (IU/L)
374
TP (g/dL)
6.0
Alb (g/dL)
2.1
BUN (mg/dL)
40
Cr (mg/dL)
0.98
CRP (mg/dL)
19.7
MPO-ANCA (U/mL)
19.2

2
2+
3+
5-9/HPF
+
< 4/HPF
40700
87%
6%
0%
0%
2%
5%
11.4
32.8
1.1
352
181
641
403
9063
5.6
2.1
60
1.11
27.6
5.1

1+
3+
5-9/HPF
+
< 4/HPF
20800
93%
0%
0%
0%
5%
2%
8.4
22.7
0.8
89
107
427
301
1796
5.3
2.6
52
1.02
11.0

9500
56%
0%
1%
0%
33%
10%
10.1
24.1
1.3
36
45
217
326
23
5.1
3.0
18
1.00
0.1
Negative

3

4

5

6
7

HPF: High-power field; WBC: White blood cells; Hb: Hemoglobin; PLT:
Platelets; T-Bil: Total bilirubin; AST: Aspartate aminotransferase; ALT:
Alanine aminotransferase; LDH: Lactate dehydrogenase; ALP: Alkaline
phosphatase; CK: Creatine kinase; TP: Total protein; Alb: Albumin; BUN:
Blood urea nitrogen; Cr: Creatinine; CRP: C-reactive protein; MPO: Myeloperoxidase; ANCA: Anti-neutrophil cytoplasmic antibody.

8

includes more aggressive surgical management, bowel
rest, parenteral nutrition, intensive care unit support, and
better wound care[5]. This patient was successfully treated
with these multidisciplinary therapies, including emergency surgery followed by PSL and IVCY against PAN.
Although small intestinal stoma, central venous catheter,
sub nutrition, and immunosuppressive therapy caused
many life-threatening complications, close monitoring
and appropriate treatment resulted in complete remission
of PAN and eventual closure of his stoma.
In conclusion, vasculitis in medium to small-sized
arteries takes a few months to show tangible signs of
visceral ischemia, and the CT and surgical findings of
intestinal necrosis caused by PAN may resemble those
of NOMI. Clinical awareness of vasculitis and ANCA
measurement (never exclusive) are important in managing
patients showing segmental intestinal necrosis.
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CARDIOVASCULAR DISEASES

Behçet’s disease complicated by multiple aseptic abscesses
of the liver and spleen
Keisuke Maeshima, Koji Ishii, Megumi Inoue, Katsuro Himeno, Masataka Seike
and failed to go into remission under antibiotic therapy.
Oral prednisone (15 mg/d) was started in May 2006,
and the abscesses dramatically disappeared 4 wk after
treatment. Although the patient had a relapse of the
liver abscesses in association with the tapering of prednisone, the augmentation of prednisone dosage yielded
a response. The abscesses of the liver and spleen were
strongly suggested to be attributed to Behçet’s disease.
Clinician should be aware of the existence of aseptic
abscesses as uncommon manifestations of Behçet’s disease.
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Abstract

Core tip: We report a Japanese male diagnosed with
an incomplete type of Behçet’s disease who developed multiple aseptic abscesses of the spleen and
liver. Spleen abscesses developed with paroxysmal oral
aphthous ulcers and erythema nodosum. A splenectomy was performed, and severe neutrophil infiltration
was observed without evidence of bacterial or fungal
growth. Multiple liver abscesses also developed with
right hypochondrial pain and seemed to be attributed
to Behçet’s disease because the abscesses yielded negative results during a microbiologic investigation. Oral
prednisone (15 mg/d) was started, and the abscesses
dramatically disappeared. Clinicians should be aware of
the existence of aseptic abscesses as uncommon manifestations of Behçet’s disease.

Aseptic abscesses are an emergent entity and have
been described in inflammatory bowel disease, especially in Crohn’s disease, and in other diseases.
However, aseptic abscesses associated with Behçet’s
disease are extremely rare. We report a Japanese male
diagnosed with an incomplete type of Behçet’s disease
who developed multiple aseptic abscesses of the spleen
and liver. In 2002, the spleen abscesses were accompanied by paroxysmal oral aphthous ulcers and erythema
nodosum. As the patient’s response to antibiotic treatment was inadequate, a splenectomy was performed.
Severe inflammatory cell infiltration, largely of polymorphonuclear neutrophils, was observed without evidence
of bacterial or fungal growth. Although the patient
had no history of ocular symptoms or genital ulcers, a
diagnosis of incomplete Behçet’s disease was made according to the Japanese diagnostic criteria because of
the presence of paroxysmal arthritis and epididymitis
since 2002. In 2005, multiple liver abscesses developed
with right hypochondrial pain and seemed to be attributed to Behçet’s disease because the abscesses yielded
negative results during a microbiologic investigation
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INTRODUCTION

A

Behçet’s disease (BD) is a systemic inflammatory disease
commonly characterized by oral and genital ulcerations,
with involvement of the skin and eye. The manifestations
of BD are protean, and all symptoms and signs tend to
recur either alone or in combination. Aseptic abscesses
(AAs) are characterized by deep, sterile, round lesions
consisting of neutrophil infiltration that do not respond
to antibiotic therapy but improve with corticosteroid and
immunosuppressive drugs. Clinical reports and case series concerning AAs in patients with inflammatory bowel
disease, neutrophilic dermatoses, and other diseases have
been published[1-5]. Although BD belongs to a group of
neutrophilic dermatoses, AAs associated with BD are
extremely rare. Here, we describe a patient with BD complicated by AAs of the liver and spleen, which were successfully treated with corticosteroid therapy.

B

CASE REPORT
In February 2006, a 20-year-old Japanese male suffering
from multiple liver abscesses associated with sporadic
fever, right hypochondrial pain, and elevated inflammatory markers was admitted to our hospital. In 2002, at the
age of 16, he developed oral aphthous ulcers, erythema
nodosum, pericardial effusion, and multiple spleen abscesses (Figure 1A). As for the aphthous ulcers and erythema nodosum, resolution occurred spontaneously. Pericardiocentesis was performed. Effusive pericarditis was
thought to be the cause of the pericardial fluid; however,
it did not reaccumulate after pericardiocentesis. Because
empirical antibiotic therapy had the least effect and symptoms such as fever and left hypochondrial pain persisted,
an open splenectomy was performed in October 2002.
Upon macroscopic examination, sections of the resected
spleen showed multiple yellow nodular lesions (10-20
mm in diameter) (Figure 1B). Pathological examination
confirmed the presence of severe inflammatory cell infiltration, largely of polymorphonuclear neutrophils, without evidence of bacterial or fungal growth. In addition
to oral aphthosis and erythema nodosum, the primary
symptoms of BD, paroxysmal arthritis and epididymitis
have occurred since 2002. Although the patient had no
history of ocular symptoms or genital ulcers, a diagnosis
of incomplete BD was made according to the criteria of
the BD Research Committee of Japan[6]. Spleen abscesses
were suspected to be attributed to BD, but the association was difficult to prove. Paroxysmal oral aphthosis and
arthritis persisted after splenectomy, and at the age of
19 in March 2005, multiple abscesses with an aggressive
inflammatory response developed in the liver. Antibiotics were unable to demonstrate any benefit, and the liver
abscesses seemed to be attributed to BD. Colchicine (with
a 1.5 mg maximum daily dose) was started in July 2005.
However, the patient had elevated inflammatory markers,
fever, and right hypochondrial pain.
Upon physical examination, the patient did not present with fever, oral aphthosis, erythema nodosum, articular swelling, or abdominal tenderness at the time. The
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Figure 1 Contrast-enhanced abdominal computed tomography scan
showing multiple spleen abscesses (A), and macroscopic findings of the
cut surface of the resected spleen (B).

findings from the laboratory examinations are summarized as follows: white blood cell count, 13400/L (normal:
4000-9000/L) with 69% neutrophils; hemoglobin, 14.8
g/dL (normal: 12.0-16.0 g/dL); platelets, 57.1 × 104/L
(normal: 14.0-40.0 × 104/L); aspartate aminotransferase,
21 U/L (normal: 10-40 U/L); alanine aminotransferase,
30 U/L (normal: 5-40 U/L); lactate dehydrogenase, 137
U/L (normal: 115-245 U/L); total bilirubin, 0.4 mg/dL
(normal: 0.3-1.2 mg/dL); alkaline phosphatase, 583 U/L
(normal: 115-359 U/L); gamma-glutamyl transferase, 123
U/L (normal: ≤ 70 U/L); and C-reactive protein (CRP),
11.0 mg/dL (normal: < 0.3 mg/dL). The results of the
kidney function tests were within the normal limits. Antinuclear antibodies (speckled staining pattern) showed
a 40-fold positive result (normal: < 40-fold). Rheumatoid factor, antineutrophil cytoplasmic antibodies, and
HLA-B51 antigen were negative (HLA-A24, B52, and
B60 antigens were positive). Colonoscopy showed only a
small aphthous ulcer in the terminal ileum; pathological
examination showed non-specific chronic inflammation
without any evidence of Crohn’s disease (CD), such as
noncaseating granuloma. Blood and urine cultures were
negative. An abdominal ultrasound scan was performed,
which showed multiple round lesions in the liver. Contrast-enhanced abdominal computed tomography scan
demonstrated multiple areas of low-attenuation with ring
enhancement in the liver (Figure 2A). Despite empirical
antibiotic therapy, no clinical improvement was achieved.
Ultrasound-guided percutaneous aspiration of the abscess yielded pus containing numerous neutrophils; no
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A

B

Figure 2 Contrast-enhanced abdominal computed tomography scan showing multiple liver abscesses (arrow) before (A) and 4 wk after corticosteroid
therapy (B). Multiple areas of low-attenuation with ring enhancement were seen in the liver as indicated by the arrows (A). However, the areas vanished after treatment (B).

autoinflammatory multifactorial disorders[1]. The diagnosis
of AAs is of exclusion on the basis of the following criteria suggested by André et al[1]: (1) deep abscess(es) upon
radiologic examination, with neutrophilic features proven
by surgical pathology or aspiration when performed;
(2) negative blood cultures, negative serologic tests for
bacteria, and, when surgical procedure or aspiration are
performed, sterile standard, acid-fast bacillus and fungal
cultures of pus; (3) failure of antibiotic therapy; and (4)
rapid improvement by corticosteroids, sometimes in combination with immunosuppressive drugs. The main clinical manifestations of AAs are fever, abdominal pain, and
weight loss. A rare case of BD complicated by multiple
intrahepatic abscesses, which was dramatically resolved
by antibiotic therapy, was reported[7]. There is also a case
report of BD that was suspected to be complicated by
sterile cerebral abscesses, although the clinical state of the
patient gradually improved without immunosuppressive
therapy[8]. In our patient, the liver and spleen abscesses
were negative upon microbiologic investigation, and remission was not achieved under antibiotic therapy. Furthermore, the rapid resolution of the abscesses with corticosteroid therapy, even at the time of disease relapse in
association with the tapering of prednisone, also favored
a diagnosis of BD-associated AAs. Based on a PubMed
search of the literature, our patient is the first unfailing
case of sterile visceral abscesses associated with BD.
A differential diagnosis of CD vs BD can be difficult.
Although ulcerative lesions at the ileocecal area are common in both diseases, we diagnosed the patient as having
intestinal BD because of a lack of factors suggestive of
CD: there was only one ulcerative lesion, its shape was not
longitudinal, and histopathological examination showed
no granulomatous lesions. It is also often difficult to dif-

microbes were found in the culture. A fine needle biopsy
of the liver lesions was performed, and a pathological
examination revealed necrotic tissue containing inflammatory cells. Based on this evidence, these lesions were
interpreted as aseptic liver abscesses associated with BD,
and oral low-dose prednisone (15 mg/d), in addition to
colchicine, was initiated in May 2006. A rapid improvement in the patient’s symptoms occurred; the levels of
CRP and liver enzymes reached normal range, and the
liver abscesses disappeared within 4 wk of the initiation of corticosteroid therapy (Figure 2B). The dose of
prednisone was gradually tapered; at 7.5 mg/d prednisone, however, the CRP level increased again, requiring
a higher dose of prednisone. Therefore, the patient was
maintained on low-dose prednisone therapy (10-12.5
mg/d) to restrain the inflammatory response. Elevated
CRP was observed without obvious abnormality in August 2010, and the recurrence of AAs in the liver was
detected by abdominal CT without abdominal symptoms
in August 2011. After escalating the dose of prednisone
to 20 mg/d, the liver abscesses vanished once again. The
dose of prednisone was gradually tapered to 15 mg/d,
and complete clearance of the liver lesions was achieved
in February 2012.

DISCUSSION
We present a patient with BD who developed AAs in the
spleen and liver. AAs are an emergent entity. This condition has been described in inflammatory bowel disease
(IBD), especially in CD, as well as in other diseases such as
Sweet’s syndrome and pyoderma gangrenosum[1-5]. Most
patients with AAs have some underlying disease, and it
has been proposed that AAs belong to the spectrum of
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ferentiate incomplete types of BD from Sweet’s syndrome
because some overlapping manifestations exist between
BD and Sweet’s disease. Unfortunately, a skin biopsy was
not performed. However, we are convinced of the diagnosis of incomplete BD in this case because our patient
had a chronic course with remissions and relapses, as well
as a history of epididymitis and pericarditis, found in relatively rare manifestations of BD[9].
Neutrophilic dermatoses are well-recognized cutaneous
manifestations of systemic diseases such as IBD, and the
wide spectrum of the disease includes Sweet’s syndrome
and pyoderma gangrenosum. These diseases may share
common features such as sterile infiltration of polymorphonuclear leukocytes; BD is analogous to this condition[10]. Extracutaneous neutrophilic infiltrates are observed
in all forms of neutrophilic dermatoses, but they predominate in Sweet’s syndrome[11]. Sweet’s syndrome associated
with BD has been reported, and there may be similarities
in the pathogenesis of BD and Sweet’s disease[12]. Therefore, it seems reasonable that BD was complicated by
AAs, although the mechanism remains unclear. Classically,
Th1 immune response polarization has been known to
be the main characteristic of BD immunopathogenesis[13].
The interleukin 17 (IL-17)-mediated (Th17) immune
response may also contribute to immunological aberrations of BD[14]. IL-8-producing T cells were suggested to
orchestrate neutrophil-rich pathologies of BD[15]. It was
proposed that liver disease occurring in IBD is mediated
by an aberrant homing of gut-derived T cells to the liver,
with subsequent extensive lymphocyte infiltration of the
liver[16]. Therefore, the mechanism by which AAs of the
liver and spleen occurred in our case might be explained
by an aberrant T cell-mediated immune response.
A patient with CD and associated AAs who underwent successful splenectomy was reported[17]. However,
in our study, the patient developed AAs in the liver after
splenectomy and finally needed immunosuppressive therapy. The risks of postoperative infection and thrombosis
after splenectomy are now widely accepted. Accordingly,
splenectomy as a treatment option might not be advisable
in cases of AAs associated with BD.
In conclusion, we present a case of aseptic liver and
spleen abscesses as the presenting picture of incomplete
BD, in which complete remission was only obtained by
corticosteroid therapy. The current case illustrates the
possibility of the existence of AAs as uncommon manifestations of BD. Thus, physicians should be aware of this
possibility to avoid a delay in diagnosis and unnecessarily
aggressive therapies such as splenectomy.
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Core tip: Our case shows the importance of vasculitis,
including polyarteritis nodosa, as a differential diagnosis in case of acute abdomen. Here we provide comprehensive review of gastrointestinal organ involvement in
Polyarteritis nodosa, and concluded that gastrointestinal lesions, especially small intestinal lesion, is relatively
common manifestation and that suggests high mortality. Then we draw two findings, bowel wall thickening
limited to jejunum and unexplained renal dysfunction,
as possible clues that might led us to earlier diagnosis
in this case. Additionally, we discuss possible relationship between pathophysiology of intestinal ischemia
and radiological findings.

Abstract
The differential diagnosis of acute abdomen is typically extremely broad in range, with vasculitis posing
a rare but potentially life-threatening cause of acute
abdomen. Here, we report a case of acute abdomen
with bowel wall thickening limited to jejunum, accompanied by unexplained renal dysfunction. Later, the
patient was diagnosed as having polyarteritis nodosa
based on surgically resected jejunal necrosis. Despite
aggressive treatment, including the use of steroid
pulse therapy and continuous hemodiafiltration, the
patient died. Although polyarteritis nodosa is extremely
rare in patients with acute abdomen, acute abdomen
is relatively common manifestation of that. And it is
reported that involvement of small intestine suggests
poorer prognosis. Our case highlights the importance
of vasculitis as a differential diagnosis of patients with
atypical acute abdomen. In this report, we not only
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INTRODUCTION
Polyarteritis nodosa is a systemic vasculitis affecting medium- and small-sized arteries[1,2]. The affected sites can
include the kidneys, gastrointestinal tract, heart, peripheral and central nervous system, and skin. Accurately
diagnosing the disease is difficult because there are no
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known markers, making biopsy a mandatory procedure.
Here we report the case of a patient with acute abdomen
diagnosed as polyarteritis nodosa based on surgically resected jejunal necrosis.

continuous hemodiafiltration and extensive use of antibiotics including ceftriaxone and ceftazidime. On day 32
following admission, an acute onset of left hemiparesis
was observed, with normal head CT findings (Figure 3).
At midnight of the same day, sudden respiratory arrest
occurred. Although cardiopulmonary resuscitation was
performed immediately after arrest, the patient died. An
autopsy was not performed. The clinical course is summarized in Figure 4.

CASE REPORT
A 70-year-old female with a history of diabetes mellitus,
hypertension, and gallbladder stone visited the emergency
department at our institution complaining of severe abdominal pain. Upon examination, she appeared slightly
distressed; her temperature was 36.6  ℃, blood pressure
153/101 mmHg, pulse 100 beats/min, and oxygen saturation 98% on room air. Epigastric tenderness without
rebound or guarding tenderness, and pitting edema of all
extremities were noted. The laboratory findings were remarkable for elevated white blood cell count (20650/µL),
C-reactive protein (8.62 mg/dL), and impaired renal
function (BUN 70.2 mg/dL, creatinine 2.63 mg/dL).
Urinalysis showed 1+ protein and 2+ occult blood. Although her platelet count had fallen to 8.6 × 104/µL,
coagulation tests were normal. Serologies for hepatitis B
virus, hepatitis C virus, anti-nuclear antibodies, cytoplasmic-Anti-Neutrophil Cytoplasmic Antibodies (ANCA),
and perinuclear-ANCA were also negative. Abdominal
computed tomography (CT) without contrast showed
bowel wall thickening almost limited to jejunum, a stone at
the neck of gallbladder, and a moderate amount of ascites
surrounding the liver and the Douglas’s pouch (Figure 1).
Based on these findings, the patient was admitted to our
institution with a diagnosis of acute abdomen, and intravenous sulbactam/cefoperazone was started.
Although her abdominal pain improved spontaneously
after admission, her response to the antibiotic was minimal and her inflammatory reaction remained high. On day
6 following admission, the patient complained of severe
abdominal pain. An emergent CT showed deterioration
of the edema in the jejunum and the ascites (Figure 1).
Although her antibiotic regimen was switched to imipenem/cilastatin, no improvement was observed. In light
of these findings, an emergent laparotomy was carried
out with tentative diagnoses including a serious intestinal
infection refractory to antibiotics, a thrombosis or occlusion of the mesenteric vasculatures, and an intestinal
lymphoma. Laparotomy findings included hemorrhagic
ascites measuring more than 2000 mL, and a swollen,
dark red jejunum. Twenty centimeters of the jejunum
was resected, and an end-to-end anastomosis was conducted. The pathology was consistent with a diagnosis of
polyarteritis nodosa (Figure 2). The pathological finding
of a post-surgical skin lesion on her forearm was also
consistent with the diagnosis.
On day 17 following admission, steroid pulse therapy
(methylprednisolone 1000 mg/d for 3 d) was prescribed,
followed by a maintenance dose of steroids (60 mg/d for
8 d). Although her inflammatory reaction and renal function initially improved, the patient suffered a relapse of
disease activity and her general status deteriorated despite
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DISCUSSION
Polyarteritis nodosa is a type of vasculitis affecting medium- and small-sized arteries. Epidemiologic studies of
polyarteritis nodosa have generally been difficult to interpret because they have typically included patients with microscopic polyarteritis and other possible diseases as well.
Recent studies, however, have estimated the prevalence per
one million adults to be approximately 30 in France and
Sweden[3,4]. Possible symptoms of polyarteritis nodosa include weight loss, livedo reticularis, testicular pain, myalgias
or muscle weakness, mono- or polyneuropathy, hypertension, and renal dysfunction[1]. Unfortunately, no definitive
diagnostic marker has ever been identified, and diagnosis
is most often confirmed by biopsy. The prognosis of
polyarteritis nodosa depends on the existence of serious
organ involvement; in this regard, Guillevin et al[5] have established 5 risk factors leading to higher rates of mortality.
These include proteinuria > 1 g/d [relative risk (RR) for
death was 3.6], renal insufficiency with serum creatinine >
1.58 mg/dL (RR = 1.86), gastrointestinal tract surgery (RR
= 2.83), cardiomyopathy (RR = 2.18), and central nervous
system involvement (RR = 1.76). When none of the 5
prognostic factors is present, the mortality rate at 5 years
is 11.9%. However, when more than 3 factors are present,
the mortality rate is as high as 45.95%.
Although polyarteritis nodosa is extremely rare in
patients with an acute abdomen, acute abdomen is a
relatively common manifestation of polyarteritis nodosa.
Levine et al[6] reported that 24 of the 54 cases (44%)
they reviewed involved gastrointestinal lesions, and 13
required surgical intervention. Of the 24 cases presenting
a gastrointestinal lesion, the mortality rate proved higher
in the group requiring surgery (3/13, 23%) compared
to the group that received more conservative treatment
(1/11, 9%). The small intestine was reported to be involved in 3 of the 9 cases with polyarteritis nodosa that
required abdominal surgery, 2 of the 3 patients died in
such cases, while just 1 of the 6 patients died when the
small intestine was spared[7]. According to an investigation of autopsy summaries in Japan, the small intestine
is the most common site of gastrointestinal lesions and
it is involved in 12 of the 15 cases (80%), while the large
intestine is involved in 10 cases, liver and pancreas in 9
cases, gallbladder in 8 cases, stomach in 7 cases, tongue
and esophagus in 6 cases, mesenterium in 3 cases, and
appendix in 2 cases[8]. In summary, the small intestine
is often involved in polyarteritis nodosa with acute
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A

B

C

D

Figure 1 Abdominal computed tomography findings. A, B: On day 1 showed ascites and bowel wall thickening; C, D: On day 6, both of the ascites and the bowel
wall thickening, especially jejunum, had severely worsened.

A

B

Figure 2 Pathological specimen from the resected jejunum showing fibrinoid necrosis of the arterial wall and infiltration of inflammatory cells around the
arteries. A: Hematoxylin and eosin staining. B: Elastica van Gieson staining. Original magnification ×100.

abdomen and this situation suggests poor prognosis.
In the case of the 70-year-old female patient described
here, we needed 6 d before a laparotomy was carried out
and 16 d before a definitive diagnosis of polyarteritis nodosa could be made. Reviewing our case retrospectively,
there were some findings inconsistent with a typical intestinal infection. First, the findings were remarkable for
the presence of renal dysfunction with proteinuria and
microscopic hematuria. Second, her abdominal pain and
intestinal edema were so severe and resistant to antibiotics.
Additionally, in our case, bowel wall thickening was limited
to jejunum. We believe that such situation is very unlikely
and there is no typical etiology that could explain the
symptoms and findings. If we had considered these find-

Figure 3 Head computed tomography, which revealed no clear evidence
consistent with left hemiparesis.
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Figure 4 Clinical course of the patient. Cefoperazone/sulbactam (CPZ/SBT) was started at day 1 and switched to imipenem/cilastatin (IPM/CS) at day 7. Ceftriaxone (CTRX) was started at day 26 and switched to ceftazidime (CAZ) at day 29. Steroid pulse therapy [methylprednisolone (mPSL) 1 g/d for 3 d] was started
at day 16, and changed to maintenance dose of mPSL (60 mg/d) at day 19, then that was switched to oral steroid (PSL 60 mg/d) at day 22. According to deterioration of general status, steroid was again administered intravenously since day 31. Continuous hemodiafiltration (CHDF) was performed from day 13 to day 15, and
intermittent blood transfusion was done at day 19, 21, 23 and 26. WBC: White blood cell; CRP: C-reactive protein.

ings more carefully, we might have suspected vasculitis, or
other connective tissue diseases as a differential diagnosis.
Nevertheless, since a biopsy remains indispensable for the
diagnosis of polyarteritis nodosa and the patient’s possible
biopsy site was limited to the intestine at that time, we
believe that a correct diagnosis was extremely difficult to
ascertain in her situation.
Following diagnosis, we performed steroid pulse therapy (methylprednisolone 1000 mg/d for 3 d), followed by a
maintenance dose of steroids (60 mg/d for 8 d). Although
her inflammatory reaction and renal function initially
improved after beginning pulse therapy, the patient subsequently worsened. Although repetitive steroid pulse therapy or another type of immunosuppressive therapy might
have been effective in this case, as has been described in
the literature[9], we unfortunately did not have sufficient
time to start such a treatment before the patient died.
Intestinal ischemia has generally been diagnosed by
CT, and bowel wall thickening is one of the most reported
findings in that situation[10]. Recently, magnetic resonance
imaging (MRI) has begun to be regarded as an alternative
modality to detect intestinal ischemia. In vivo study with
animal model showed that bowel wall thickening was
absent from arterial mesenteric ischemia, and bowel wall
with reduced thickness resembling sheets of paper is
rather observed 2-4 h after the onset, when evaluated by
MRI[11]. CT findings in our case are possibly late findings
after arterial occlusion, findings caused by reperfusion, or
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that suggestive of venous infarction. Advances in imaging
modality would further clarify the relationship between
pathophysiology of intestinal ischemia and radiological
findings.
At approximately 12 h before death, a left hemiparesis was observed in our patient, although a head CT
revealed no obvious findings. It is difficult to state the
cause of the patient’s left hemiparesis since she died before a more thorough investigation could be conducted,
but it is possible that it stemmed from complications of
polyarteritis nodosa, including brain infarction and polyneuropathy[12-14].
In conclusion, we have reported here a case of acute
abdomen diagnosed as polyarteritis nodosa based on
surgically resected jejunal necrosis. Vasculitis cannot be
ruled out as a differential diagnosis in cases of acute abdomen, especially if the patient exhibits atypical findings,
such as unexplained renal dysfunction or severe bowel
wall thickening limited to small intestine. Additionally, it
is worth noting that vasculitis cannot be ruled out even
though serum markers, including ANCA, are negative,
since there are no definitive diagnostic markers for polyarteritis nodosa.
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Core tip: Tandem internal carotid artery and middle
cerebral artery occlusions secondary to carotid artery
dissections are refractory to stand alone medical management and often result in poor outcomes in patients
receiving systemic tissue plasminogen activator (tPA).
Cervical carotid stent assisted endovascular thrombolysis is effective, but carries the risk of worsening the
dissection and propagating further thromboembolic
events. Avoidance of carotid occlusions and recanalization with intra-arterial tPA using cross-collateralization,
may be an effective, alternative treatment for patients
with tandem internal carotid artery and middle cerebral
artery occlusions.
Original sources: Bulsara KR, Ediriwickrema A, Pepper J, Robertson F, Aruny J, Schindler J. Tissue plasminogen activator via
cross-collateralization for tandem internal carotid and middle cerebral artery occlusion. World J Clin Cases 2013; 1(9): 290-294
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v1/i9/290.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i9.290

Abstract
Tandem internal carotid and middle cerebral artery occlusion after carotid dissection predicts
poor outcome after systemic thrombolysis. Current
treatments include the use of endovascular carotid
stenting, which carries with it a high risk of propagating further embolic events and worsening the
dissection. New strategies for avoiding the aforementioned side-effects include recanalization using
cross-collaterals for delivery of intra-lesional tissue
plasminogen activator (tPA). We present two cases
that provide further support for this novel approach.
Both patients presented with a National Institute of
Health Stroke Scale of 20, received intra-arterial tPA
via cross-collateralization, and made full recoveries
without the need for stenting.

INTRODUCTION
Dissection of the internal carotid artery (ICA) accounts
for a significant proportion of ischemic stroke in young
patients, representing up to a quarter of such cases[1,2].
Lucas and colleagues illustrated that the underlying
pathophysiology of carotid artery dissection ischemia
is most often due to thrombus formation and secondary embolization[3]. In many cases, this embolization can
result in a tandem ICA and middle cerebral artery occlusion (TIM)[4]. At presentation, patients with TIM occlusions usually have a similar clinical severity to those with
isolated middle cerebral artery (MCA) obstruction. However, they have a lower chance of MCA recanalization

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Tandem internal carotid artery and middle

WCCR|www.wjgnet.com

1614

February 8, 2014|First Edition|

Bulsara K et al . tPA via cross-collateralization for tim occlusion

A

B

C

D

Figure 1 Pre and post intervention cerebral angiography. A: Left carotid occlusion from likely dissection; B:
Cross filling of the left internal carotid artery distribution via
right internal carotid artery injection. The left middle cerebral
artery (MCA) distribution does not completely opacify due to
thrombus; C: Microcatheter crossing into the left MCA via the
anterior communicating artery. Intra-arteria tissue plasminogen activator was delivered; D: Magnetic resonance angiography performed 10 h later confirms patency of the left MCA
branches correlating with the patient’s resolution of clinical
symptoms.

microcatheter guidewire via cross-collateralization.

after systemic tissue plasminogen activator (tPA) therapy
and often result in worse clinical outcomes[4-6]. A review
of 221 stroke patients identified TIM occlusions as an
independent predictor of poor outcomes after systemic
thrombolysis[6].
The current treatment regime involves systemic tPA
within 3 h of presentation. However, as previously noted,
this may not allow adequate cerebral reperfusion in a
TIM occlusion and may, unfortunately, predispose the
development of a malignant brain infarct[7]. In order to
improve clinical outcomes, this group of patients may
need more aggressive intervention to restore cerebral
perfusion. However, the ideal treatment for such cases
remains elusive[8,9].
Recently, treatment of patients with ICA dissections
refractory to medical management has focused on endovascular stenting and angioplasty[10]. A small patient series
described stent-assisted thrombolysis in TIM occlusions.
Specifically, the proximal ICA was recanalized with stent
implantation followed by MCA recanalization via subsequent intra-arterial thrombolysis or thrombectomy[11]. In
theory, endovascular therapies in the treatment of carotid
dissection occlusions may lead to significant procedural
complications, as the lesion pathology requires the interventionist to navigate the true lumen. Failure to do so
may result in extending the dissection or vessel perforation, which in turn may lead to worse outcomes.
In certain cases, avoidance of the ICA may be preferred. Treatment of the MCA occlusion in a TIM by
bypassing the ICA has only been described in three
previous reports[12-14]. We provide two additional cases
demonstrating the successful recanalization of an MCA
occlusion by administering intra-arterial tPA through a

WCCR|www.wjgnet.com

CASE REPORT
A 52-year-old male arrived at an outside hospital with
global aphasia, right hemiplegia and a National institute of
Health Stroke Scale (NIHSS) of 20. He was found to have
a left MCA stroke on head computed tomography (CT).
Tele Stroke was activated and he was given intravenous
(iv) tPA at 1.5 h after symptom onset and transferred to a
tertiary hospital. The patient’s exam remained unchanged
on arrival, head CT showed no evidence of stroke, and he
was subsequently taken to the angiography suite.
Under general anesthesia, the left common carotid
artery was catheterized and images of the cervical carotid
arteries were obtained (Figure 1A). He was found to have
a left carotid artery dissection (CAD). At this point, the
proximal left ICA was partially opened. The true lumen,
however, was difficult to identify and further attempts
risked propagating the dissection intracranially.
Subsequently, the right ICA was catheterized through
the right common carotid artery for angiography. A
thrombus was located in the middle Sylvian (M2) position; imaging was obtained during the arterial phase so
opacification was not seen. The anterior communicating
artery (ACOMM) was slightly greater than 1 mm. At this
point, a microcatheter was advanced from the right internal carotid system via the ACOMM into the left MCA.
Both the superior and inferior trunks were catheterized
and a total of 2 mg of tPA was delivered in each trunk
providing an additional 4 mg to the systemic tPA dose
(Figure 1B and C).
Post-procedure Thrombolysis in Cerebral Infarc-
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latter independently predicts poor clinical outcome and
so efficacious and consistent treatments are highly desired[6]. Thrombolysis has typically been the management
of choice for CAD, and is thought to prevent subsequent
embolic events[15]. However, a definitive treatment of
choice for CAD does not exist. Evidence for tPA use in
CAD is lacking, and may be associated with certain risks
including hematoma extension and subarachnoid hemorrhage. Thrombolytics (iv) have been shown to cause recanalization in approximately 30%-40% of patients. This
treatment has not been efficacious in the case of TIM[6].
Of interest, endovascular stenting has successfully been
employed to treat medical refractory CAD that resulted
in thromboembolic events[11,16].
Lavallée et al[11] analyzed the benefits of stent assisted
endovascular thrombolysis with iv tPA involving a small
series of ICA dissections. In this study, 10 patients who
met the selection criteria were given either systemic tPA (n
= 4) or endovascular stenting and intra-lesional tPA (n =
6). Those in the endovascular group had significantly better prognosis, which was linked to recanalization of the
occluded vessels, particularly the MCA. The MCA was
patent in all endovascular cases and occluded in three of
the four cases in the systemic tPA group. Both embolization and in stent thrombosis were side effects of endovascular treatment.
Opening the ICA is the ideal option, however, given
the difficulty of observing the true carotid lumen and
associated risk of extending the dissection intracranially, bypassing the dissection was considered the optimal
strategy. Rahme et al[13] describes 15 cases in the literature of treating MCA thrombosis in TIM occlusions via
cross-collateralization, and recanalization was achieved
in 54.5%-75.0% of cases. Our report provides further
support for the strategy of treating TIM occlusion via
delivery of intra-lesional tPA using collateral vessels. In
both cases presented, intra-lesional tPA was administered
through a microcatheter passed through the ACOMM,
and recanalization was observed via angiographic improvement on MRA. At 3 mo, both patients had fully
recovered and returned to their daily activities. They
continued to have a non-focal neurologic exam three
years later.
Our presented cases did not have any complications,
however, the risk of the described intervention includes
endangering the contralateral carotid circulation, damaging smaller collateral arteries, and compromising collateral flow. Specifically, instrumenting small caliber arteries
may result in dissection, occlusion, or distal thrombosis.
This approach is ideal for patients in whom it is felt that
the cervical carotid artery cannot be safely recanalized or
in whom recanalization of the cervical carotid artery may
lead to significant reperfusion hemorrhage. The ideal patient for this procedure is directly dependent on the presence of a collateral vessel, like the ACOMM, having an
adequate diameter for passage of a microcatheter. Radiographic studies have demonstrated that an intact anterior
circulation is present in 74%-90% of the population and

A

B

Figure 2 Ten hours post procedure imaging demonstrating small left
subcortical infarct. A: Post procedure diffusion weighted magnetic resonance
imaging; B: Post procedure apparent diffusion coefficient.

tion (TICI) score and immediate arteriogram were unchanged. The intervention was performed three hours
post symptom onset and the procedure duration was two
hours. Ten hour magnetic resonance angiography (MRA)
confirmed recanalization of the MCA (Figure 1D), and
magnetic resonance imaging (MRI) revealed a small
stroke (Figure 2). Pre-procedure MRI was not performed.
Heparin (iv) was given on the following day. Of note,
anticoagulation was not started earlier since the patient
received a full dose of iv tPA prior to the intervention.
After twenty-four hours, the patient had full strength and
minimal word finding with an NIHSS of two. After 3 mo,
his NIHSS was zero. Three years later, he has returned to
work and continues without neurological deficits.
Our second patient was a 40-year-old male who presented with left hemiplegia, and was diagnosed with CAD
after obtaining a cerebral angiogram. He was treated with
intra-lesional tPA via cross-collateralization, and recanalization of the right MCA was obtained eight hours post
presentation. His pre and post-procedure NIHSS, as well
as his NIHSS 3 mo later, were by coincidence the same
as the first patient. He continues to have a non-focal neurologic exam three years post treatment.

DISCUSSION
Ischemic stroke associated with CAD is primarily due to
embolic phenomena, which can affect many vessels and
commonly targets the ICA, MCA or both in tandem. The
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an intact posterior circulation is present in 48.5%-63% of
the population[17-20]. Of note, a review of anatomic variants in healthy Chinese individuals demonstrated that a
complete anterior circulation with incomplete posterior
circulation is present in 47.7% of individuals; a complete
posterior circulation with an incomplete anterior circulation is only present in 5.2% of individuals[17]. Another
risk includes receiving an additional 4 mg of tPA to the
systemic dose which increases risk for hemorrhage. It is
important to analyze the risks and benefits of any procedure. The presented patients were highly functional with
a devastating stroke, and, therefore, the intervention was
considered worthwhile.
TIM secondary to CAD are refractory to pure medical management and strongly predict poor outcomes in
patients. Stent assisted endovascular thrombolysis is effective when compared against traditional management
but carries an additional risk of worsening the dissection
and propagating further thromboembolic events. Therefore, avoidance of the occluded carotid artery may be
preferred in certain scenarios. In these cases, delivery of
intra-lesional tPA using collateral vessels resulted in complete clinical recovery and recanalization of the occluded
MCA. Our experience provides further support for utilization of this novel method of treatment when other
modalities may not be feasible.

The strengths of this article is that it provides additional cases where utilizing
collateral vessels was an effective strategy for treating tandem internal carotid
artery and middle cerebral artery occlusions. The report also summarizes important factors to consider when determining whether a patient is a good candidate for this intervention. The study is well-written and interesting.
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After confirming a definitive diagnosis using a catheter suction biopsy, we successfully performed a right
pneumonectomy via a median sternotomy without cardiopulmonary bypass. Eighteen months after surgery,
no recurrence was observed.
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Core tip: Pulmonary artery sarcoma (PAS) is a rare and
lethal neoplasm that is and usually diagnosed during
surgery or autopsy. Early diagnosis and radical surgical
resection offer the only chance for survival. However,
preoperative histopathological diagnosis is quite difficult owing to the location of the tumor and its rarity.
We report a 57-year-old woman patient for whom a
preoperative definitive diagnosis of PAS was obtained
using catheter-suction biopsy and describe how we
successfully performed a curative right pneumonectomy via a median sternotomy without cardiopulmonary
bypass. Eighteen months after surgery, no recurrence
was observed.
Original sources: Fukai R, Rokkaku K, Irie Y, Imazeki T, Katada Y, Watanabe H, Ueda Y, Miyamoto H, Chida M. Pulmonary
artery sarcoma successfully treated by right pneumonectomy after definitive diagnosis. World J Clin Oncol 2013; 4(4): 102-105
Available from: URL: http://www.wjgnet.com/2218-4333/full/
v4/i4/102.htm DOI: http://dx.doi.org/10.5306/wjco.v4.i4.102

Abstract
Pulmonary artery sarcoma (PAS) is a rare and lethal
neoplasm that is usually diagnosed during surgery or
autopsy. Early diagnosis and radical surgical resection
offer the only chance for survival. However, making a
preoperative histopathological diagnosis is quite difficult. We encountered a 57-year-old woman presenting
a PAS that mimicked a pulmonary thromboembolism.
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INTRODUCTION
Pulmonary artery sarcoma (PAS) is a rare tumor that
is generally considered fatal and is often misdiagnosed as a pulmonary embolism (PE) [1]. This misdi-
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Figure 1 Axial enhanced computed tomography. At the level of the bronchus intermedius, showing a filling defect that occupies the entire lumina of the
right and interlobar pulmonary arteries.

Figure 3 Lung perfusion scintigraphy. Just prior to the operation (right side)
had worsened relative to that of a previous examination (left side).

gen (618 mg/dL) and fibrin degradation products (6.4
μg/mL), as well as D-dimer (2.50 μg/mL), were also
detected. She was initially diagnosed with a pulmonary
embolism according to the enhanced computed tomography (CT) findings and underwent thrombolytic therapy
with the placement of an inferior vena cava (IVC) filter.
However, her symptoms and CT findings did not improve with treatment (Figure 1), and the IVC filter was
retrieved. Moreover, positron emission tomographycomputed tomography (PET/CT) revealed moderate
18
F-fluorodeoxyglucose uptake in the pulmonary embolism. We then considered the possibility of PAS and performed a pulmonary angiography, which revealed a filling defect occupying the entire luminal diameter of the
right main pulmonary artery at the base of the truncus
anterior (Figure 2). We performed intravenous cathetersuction biopsy using a 9 F multipurpose-guiding catheter
(Vista Brite Tip ®, Cordis Corporation, East Bridgewater, NJ) and a 50 mL syringe at the right peripheral
pulmonary artery. The proximal portion of the lesion,
which mostly consisted of a blood clot, was too soft to
perform a traditional biopsy. Pathology revealed a few
atypical spindle cells in a large volume of clotted blood;
according to these results, the lesion was definitively
diagnosed as PAS. While awaiting surgery, the patient
had a recurrence of chest pain and fever; we suspected
that these symptoms were due to a repeat pulmonary
infarction and that her initial symptoms indicated a
prior infarction. We therefore performed lung perfusion
scintigraphy. Compared with a previous examination
performed 1.5 mo prior, the findings were obviously
worsened: the right lung was not visualized on the scan
(Figure 3).
We performed a right pneumonectomy through a
median sternotomy, which is suitable for exposing the
right main pulmonary artery between the ascending aorta and the superior vena cava without using an artificial
cardiopulmonary machine. We transected the pulmonary
artery after double-stapling at its origin, and the right
main bronchus was also stapled at this location. The pulmonary veins in the right thoracic cavity were stapled.
We did not carry out mediastinal lymph node dissection.

Figure 2 Pulmonary angiography. Showing the flow cutoff of the right main
pulmonary artery at the base of the truncus arteriosus.

agnosis contributes to its poor prognosis, as it delays
making the correct diagnosis and administering the
appropriate treatment. Only a few hundred cases
have been reported[2], following the first description
by Mandelstamm in 1923[3]. Early diagnosis and radical surgical resection offer the only chance for survival, but owing to the location of the tumor and its
rarity, preoperative histopathological PAS diagnosis
has seldom been reported[4,5]. We report a patient for
whom a preoperative definitive diagnosis of PAS was
obtained using catheter-suction biopsy and describe
how we successfully performed a curative right pneumonectomy.

CASE REPORT
A 57-year-old female was referred to our hospital with
an abnormal shadow on chest radiography and a history
of chest pain, dyspnea, malaise, and fever. Her medical
history included osteoporosis and scoliosis. Laboratory
test results revealed a mild impairment of liver function,
elevation of biliary enzymes and moderate increase of
the erythrocyte sedimentation rate. A remarkable prolongation of the activated partial thromboplastin time
(180/30.5 s) and a slight acceleration of the fibrino-
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A
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B

D

Figure 4 Hematoxylin and eosin microscopy. A, B: The tumor occupies the lumen of the pulmonary artery (A: loupe image, B: × 20 magnification); C: Tumor cells
consisting of atypical spindle cells (× 200 magnification); D: Tumor cells accompanying scattered mitotic figures (× 400 magnification).

Macroscopically, a yellowish-white tumor was observed within the lumen of the right pulmonary artery,
and diffuse lung congestion was noted. Microscopic
examination revealed many atypical polymorphic spindle
cells in the lumen of the pulmonary artery; the pathological diagnosis was intimal sarcoma of the pulmonary
artery (Figure 4). The postoperative course of the patient was uneventful, and she was discharged 10 d after
surgery. Eighteen months later, no evidence of recurrence was observed on CT angiography (Figure 5).

DISCUSSION
Figure 5 Axial enhanced computed tomography. Eighteen months after
surgery, no recurrence is apparent.

PAS is an extremely rare and usually lethal neoplasm that
is most commonly diagnosed during surgery or autopsy.
It is often misdiagnosed as PE[1], and its prognosis is
very poor, partially due to this misdiagnosis precluding
more rapid treatment. Because the tumor always arises
from the central pulmonary arteries, preoperative histopathological diagnosis is quite difficult and has only
rarely been reported[4,5]. We used transvenous cathetersuction biopsy that required repeated suction attempts
using a syringe during pulmonary angiography because
few tumor cells were present within an area of extensive
coagulation. With a definitive diagnosis, we successfully
performed a curative right pneumonectomy, and the
patient has been in good health without recurrence for 1
year and 6 mo after surgery.
There are a few reasons why we chose right pneumonectomy as the curative operation for this patient.

WCCR|www.wjgnet.com

The first was the deterioration of her right lung, with a
diffuse right lung infarction that had been ongoing for
almost 1 year. The patient had gradually become accustomed to this cardiopulmonary status, with a narrowing
of the right thorax already having occurred by the time
she was referred to our hospital. We therefore decided
that right pneumonectomy would be reasonable for this
patient. We also thought that right pneumonectomy was
necessary to achieve complete tumor resection, as tumor
cells may have existed in the distal pulmonary artery-lumen coagulation. Gan et al[6] reported that patients with
PAS who undergo distal embolectomy live longer than
patients who do not, suggesting that PAS tumor cells exist in the distal pulmonary artery thrombi.
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Differentiating between PAS and PE is extremely difficult. Our strongest reason for suspecting PAS was the enlargement of the pulmonary artery diameter on CT, which
increased despite anticoagulant therapy. Yi et al[7] evaluated
7 patients with PAS and reported that CT can help differentiate PAS from PE by indicating a low-attenuation
filling defect that occupies the entire luminal diameter
of the proximal or main pulmonary artery in PAS. This
finding was observed in all 7 patients (100%), and expansion of any segment of the pulmonary artery, with an
extensive intraluminal filling defect, was observed in 6 of
the 7 patients (86%). Moreover, Cox et al[2] described that
the presence of a hilar mass causing unilateral enlargement of the pulmonary artery and proximal branches is
specific to pulmonary artery sarcoma. Unilateral central
embolus is uncommon. In patients diagnosed with PE,
the possibility of PAS should be considered if a unilateral widened diameter of the pulmonary artery and/or a
low-attenuation filling defect occupying the entire luminal diameter at the level of the main or proximal pulmonary artery is present.
In our patient, the 2 bouts of back pain and high fever
were thought to be due to a major pulmonary infarction.
The visible progression of her disease on lung perfusion
scintigraphy over a 1.5-mo period was valuable in the
decision of the appropriate pulmonary-artery transection
site through a median sternotomy. If a patient presents
suspicious symptoms that might indicate advancing PAS,
clinicians should not hesitate to carry out additional examinations.
In a conclusion, PAS is a rare, life-threatening tumor that
arises from the pulmonary artery and its proximal branches.
The most effective treatment (and the best chance for sur-

vival) is radical surgery. We treated a patient with PAS using
a right pneumonectomy after making a definitive diagnosis
using catheter suction biopsy. The patient is alive and well,
18 mo after surgery.
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Core tip: Congenital analbuminemia is characterized by
low plasma albumin and compensatory hypercholesterolemia, which may increase cardiovascular risk. We
report a case of congenital analbuminemia (1.0 g/dL) in
a 38-year-old male with hypercholesterolemia (range:
406-475 mg/dL) and severe arterial dysfunction [no brachial artery flow-mediated dilation (FMD)]. Long-term,
cholesterol-lowering treatment with atorvastatin was associated with the appearance of peripheral edema. Twomonths of infusion with albumin improved FMD (7%)
and reduced serum cholesterol (273 mg/dL). Statin treatment, together with periodical albumin infusions, may
contribute to the safe reduction of cardiovascular risk.

Abstract

Original sources: Del Ben M, Angelico F, Loffredo L, Violi F.
Treatment of a patient with congenital analbuminemia with atorvastatin and albumin infusion. World J Clin Cases 2013; 1(1):
44-48 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v1/i1/44.htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i1.44

Congenital analbuminemia is a rare autosomic recessive
inherited disorder characterized by low plasma albumin
and hypercholesterolemia, which may increase cardiovascular risk. Patients are essentially asymptomatic,
apart from ease of fatigue, minimal ankle oedema and
hypotension. There is no accepted strategy for safely
treating both hypercholesterolemia and analbuminemia
in order to eventually decrease the atherosclerotic risk.
We report a case of congenital analbuminemia (1.0 g/dL)
in a 38-year-old male with hypercholesterolemia (range:
406-475 mg/dL) and severe arterial dysfunction [no brachial artery flow-mediated dilation (FMD)]. Long-term,
cholesterol-lowering treatment with atorvastatin was associated with the appearance of peripheral edema. Twomonths of infusion with albumin improved FMD (7%) and
reduced serum cholesterol (273 mg/dL), supporting the
hypothesis of a compensatory role of hypercholesterolemia. Statin treatment, together with periodical albumin
infusions, may contribute to the safe reduction of cardiovascular risk.

INTRODUCTION
Congenital analbuminemia is a rare autosomic recessive
inherited disorder in which the subject has no or little
plasma albumin[1-3]. Analbuminemia is attributable to defects in the gene coding for albumin which is located on
chromosome 4 and is split into 15 exons by 14 intervening introns[4,5]. Multiple mutations causing analbuminemia
have been identified in the homozygous state[6-8]. The
estimated prevalence is less than one in a million and to
date, fewer than 50 cases have been reported worldwide.
Although it is extremely rare, analbuminemia may teach
us important pathophysiological lessons.
Albumin is the major plasma protein and the most
important for maintaining plasma colloid oncotic pressure and preventing systemic edema[9]. It is also an important circulating antioxidant and a transporter of many

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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less soluble metabolites[9]. Surprisingly, the absence of
albumin is tolerable and most patients are detected fortuitously. In fact, patients are essentially asymptomatic,
apart from ease of fatigue, minimal ankle oedema and
hypotension[10-13].
In these patients the body is able to compensate for
the lack of albumin through the synthesis of immunoglobulins and other serum proteins such as ceruloplasmin, fibrinogen and transferrin, but particularly through
an increased secretion of apolipoprotein-B from the
liver[14,15]. Patients have enhanced plasma low density lipoprotein-cholesterol (LDL-C) levels, normal or reduced
high density lipoprotein-cholesterol (HDL-C) and normal
triglycerides, possibly leading to premature atherosclerosis
and cardiovascular events[16-18]. Indeed, hypoalbuminemia
is strongly associated to cardiovascular disease in patients
with nephrotic syndrome and in hemodialysis patients,
where an inverse association between albumin and both
total and LDL-C is observed[19]. Based on this, congenital
analbuminemia should be associated with premature atherosclerosis[20] and thrombotic events although, no data
on atherosclerotic risk have been reported so far.
Consequently, there is no accepted strategy for safely
treating both hypercholesterolemia and analbuminemia in
order to eventually decrease the atherosclerotic risk.

hot season after standing for a long time. He had taken
no medications regularly. The physical examination was
within normal limits with no signs of oedema of the
lower limbs, and no pleuric or ascitic effusion. His arterial
blood pressure was 110/70 mmHg, with a body weight
of 80 kg and a body mass index of 24.7 kg/m2. Resting
and exercise electrocardiogram, arterial blood pressure
monitoring, mono/bidimensional echocardiogram, echocolor doppler studies of the carotids and of peripheral
arteries were without pathological findings and confirmed
the absence of clinical signs of atherosclerotic complications. However, on several occasions the brachial artery
flow-mediated dilation (FMD) test[22], a surrogate marker
of atherosclerotic disease, confirmed the existence of
severe arterial dysfunction (absence of post-ischemic arterial dilatation). No tendon xanthomas were detected.
Repeated laboratory examination revealed serum total
protein ranging from 5.0 to 5.2 g/dL and serum albumin
from 1.0 to 1.2 g/dL. Cellulose-acetate electrophoresis
revealed the absence of an albumin peak. Renal function
tests, urinalysis and urinary protein excretion were normal. The patient showed a remarkable elevation in serum
total-cholesterol (range, 406-475 mg/dL), LDL-C (range,
317-379 mg/dL) and apolipoprotein-B (> 200 mg/dL)
with normal HDL-cholesterol and triglyceride levels. Serum lipoprotein(a), assessed by monoclonal-based enzymelinked immuno-absorbent assay, had the remarkably high
value of 90.5 mg/dL (normal < 30 mg/dL). No corneal
arcus or other signs of dyslipidemia were present.
Our patient is the first case of congenital analbuminemia attributable to compound heterozygosity for 2 new
mutations in the exons 10 and 11 of albumin gene[5].

CASE REPORT
Previous medical history
A 38-year-old Italian man was admitted with severe hypercholesterolemia and congenital analbuminemia. Born
in 1973 from healthy and non-sanguineous parents, he
received replacement therapy with human serum albumin for the presence of mild oedema in his lower limbs
and eyelids[21]. At 1 mo old he was admitted to the children’s hospital where laboratory examinations revealed
a reduced serum total protein of 3.2 g/dL and almost
undetectable albumin but with normal urinary protein
excretion and a remarkable increase in serum cholesterol
(222 mg/dL). During hospitalization, he received replacement therapy with human albumin and was discharged
at 6 mo of age, free of oedemas and in good general
condition. He was followed for 8 years with periodic
laboratory check ups, which showed an absence of the
albumin peak in protein electrophoresis, thus confirming
the initial diagnosis of congenital analbuminemia associated with severe hypercholesterolemia (total cholesterol >
400 mg/dL). Evaluation of the child’s family revealed no
members with hypoalbuminemia or familial hypercholesterolemia.

Response to atorvastatin treatment
The patient received a American Heart Association step-1
low-cholesterol, low-saturated-fat diet on his first visit,
without any significant decrease in serum lipids over a
5-mo period (total cholesterol from 409 to 397 mg/dL;
LDL-C from 336 to 328 mg/dL, apolipoprotein-B from
225 to 203 mg/dL). Treatment with atorvastatin was then
started at the initial daily dose of 10 mg, increased to 20 mg
at week 5 and to 40 mg at week 21[23]. Baseline and ontreatment lipid and lipoprotein data are reported in Table 1.
After 6 mo of drug treatment, total and LDL-C dropped
by 37.7% and by 50.6% respectively and HDL-C increased
by 13.4%. Moreover, apolipoprotein-B and lipoprotein(a)
were decreased by 18.7% and 19.7% respectively while
apolipoprotein-A1 was increased by 65.0%. The treatment
was safe and well tolerated with no increases in creatinekinases or in liver enzymes. Total and LDL-C, apolipoprotein-B and lipoprotein(a) reached pre-treatment values
only 2 wk after stopping atorvastatin. Based on the above
favourable results, long-term treatment with atorvastatin
40 mg was prescribed.

Clinical presentation
After 21 years of life without any major clinical complication, the patient was referred to our outpatient clinic
for the treatment of hypercholesterolemia. His past clinical history was unremarkable except for some lipotymic
events and the presence of mild ankle oedema during the
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Response to albumin infusions
After 2 years on 40 mg/d atorvastatin treatment, the pa-
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Table 1 Changes in serum lipid profile during treatment with atorvastatin at increasing dosages
Time

Treatment

TC
(mg/dL)

TG
(mg/dL)

HDL-C
(mg/dL)

LDL-C
(mg/dL)

Week 20
Week 0
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 8
Week 10
Week 12
Week 14
Week 16
Week 18
Week 20
Week 21
Week 26
Week 28

Diet
Diet
At 10 mg
At 10 mg
At 10 mg
At 10 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 20 mg
At 40 mg
Diet
Diet

409
397
384
307
284
261
303
290
240
263
264
264
250
279
272
243
375
435

97
85
144
104
122
111
100
99
130
93
84
88
83
119
90
90
113
124

53
52
45
52
45
44
60
61
49
45
36
47
49
42
57
59
52
51

336
328
310
234
214
194
223
209
165
199
211
199
184
213
197
166
300
359

Apo A1
(mg/dL)

Apo B
(mg/dL)

Lp (a)
(mg/dL)

124

225
203

90.5

162

151

85.3

80.0

76.6
224
199

160
165

224

206

72.6
89.6

ALT
(UI)

AST
(UI)

CK
(U/L)

Alb
(g/L)

20
18
25
18
21
21
14
20
19
22
25
23
22
17
23
25
19
22

26
18
30
20
22
15
20
20
21
15
20
17
17
17
24
30
15
10

195
162
193
181
138
147
160
147
123
123
192
172
142
131
195
189
153
137

1.1
0.8
0.8
0.8
0.7
0.7
0.8
0.7
0.8
0.8
0.7
0.8
0.7
0.7
1.0
0.7
0.6

TC: Total cholesterol; TG: Triglycerides; HDL-C: High density lipoprotein-cholesterol; LDL: Low density lipoprotein-cholesterol; Apo: Apolipoprotein;
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; CK: Creatine phosphokinase; Alb: Albumin.
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Figure 1 Variation of plasma albumin (g/dL) and of total and low density lipoprotein cholesterol (mg/dL) during albumin infusions and after albumin discontinuation. LDL: Low density lipoprotein; TC: Total cholesterol.

tient complained of severe bilateral, gravity-dependent,
oedema and painless swelling of the ankles and lower
legs.
At that time serum cholesterol and albumin were
360 mg/dL and 0.8 g/dL, respectively. Therefore, statin
therapy was stopped and oral furosemide (25 mg/d)
treatment was prescribed.
In addition, starting 1 mo later, human albumin (20 g)
was infused over a period of 8 wk (two infusions during
the first week and one per week thereafter). During the
treatment course, blood samples were taken immediately
before each albumin infusion in order to evaluate longterm changes in serum lipids and albumin. Serum albumin
levels rose remarkably from 0.8 to 2.7 g/dL, while a progressive decrease in total and serum cholesterol was observed (total cholesterol from 391 to 273 mg/dL; LDL-C
from 312 to 196 mg/dL) (Figure 1). No alterations in
liver and kidney function were observed after the peripheral infusion of albumin.
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Albumin infusion was also associated with recovery
from symptoms of peripheral oedema and an increase in
FMD (from 0% to 7%).
During the 4 mo after albumin discontinuation, a
mild, progressive increase of total and LDL-C was observed (total cholesterol up to 333 mg/dL; LDL-C up to
249 mg/dL) which was paralleled by a progressive decrease of serum albumin (from 2.7 to 1.4 g/dL).

DISCUSSION
So far, more than 50 analbuminemia-causing homozygote
or compound heterozygote mutations of the albumin
gene have been reported[24]. The majority of patients do
not have major clinical complications and can live fairly
normal lives. In fact, the lack of albumin is compensated
by a severe hypercholesterolemia which is mainly caused
by an increased rate of production of apo-B-containing lipoproteins in the liver and to a lesser extent by a decrease
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in LDL catabolism[17,18]. Hypercholesterolemia, whether
primary or secondary, is recognized as the most important
risk factor for premature atherosclerosis and there is overwhelming evidence that lowering cholesterol decreases
cardiovascular risk. Indeed, in our patient, the presence of
severe arterial dysfunction, as assessed by the absence of
post ischemic brachial artery dilation, was demonstrated
on several occasions.
There are only two other cases in the literature of
short-term treatment of hypercholesterolemia in human
analbuminemics[18]. They relate to two South African
adult patients who were treated with lipid-lowering diet
and simvastatin at up to 40 mg day for a period of 20 wk.
based on general experience with simvastatin, one patient
responded as anticipated (LDL-C-48.3%), but the other
responded less than expected (LDL-C-38.3%). However,
both patients experienced a three- to fivefold increase in
creatine-kinase.
In our patient a 21-wk period of drug treatment with
atorvastatin, with the dose increasing in stages from 10 to
40 mg, resulted in a 50.6% reduction of serum LDL-C,
eventually reaching a value close to the goal of 160 mg/dL.
Short-term treatment was safe and well tolerated, and no
clinical complaints or biochemical signs of hepatotoxicity, myopathy or dysprotidemia developed. However longterm lipoprotein cholesterol-lowering treatment led to a
progressive decrease of oncotic pressure, due to the reduction of the compensatory hypercholesterolemia, with
the consequent development of severe swelling of the
ankles and lower legs.
Treatment with albumin infusions reversed peripheral
edema and decreased serum cholesterol, supporting the
hypothesis that severe hypercholesterolemia may represent a compensatory mechanism for the deficit of albumin.
We also observed an improvement in FMD after albumin infusion, suggesting a role for low albumin in eliciting artery dysfunction. As oxidative stress unfavourably
influences FMD[25], this favourable change may be interpreted as a combined antioxidant and cholesterol-lowering effect of albumin. Therefore, we suggest a direct correlation between albumin infusion and the improvement
in FMD.
In conclusion, we describe a patient with analbuminemia in whom statin reduced serum cholesterol but was
associated with the appearance of peripheral edema.
Albumin infusions were also effective in reducing serum
cholesterol and ameliorating artery dysfunction. Longterm atorvastatin therapy together with periodic albumin
infusions may contribute to decreasing cardiovascular risk
safely in this clinical setting.
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HEMIC AND LYMPHATIC DISEASES
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Core tip: This is a case of a patient who has Hemophilia A with factor Ⅷ inhibitor and chronic hepatitis C.
After successfully treating the patient’s hepatitis C with
protease-inhibitor based triple therapy and achieving
response-guided therapy with negative hepatitis C virus
RNA after week 4, the patient’s need for recombinant
factor Ⅷ decreased significantly.
Original sources: Singh G, Sass R, Alamiry R, Zein N, Alkhouri
N. Hepatitis C treatment with triple therapy in a patient with hemophilia A. World J Clin Cases 2013; 1(3): 106-107 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v1/i3/106.
htm DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.106

Abstract
INTRODUCTION

We report a case of successful treatment of chronic
hepatitis C infection with telaprevir-based triple therapy
in a patient with hemophilia A complicated by factor Ⅷ
inhibitor. A twenty-two years old male with hereditary
hemophilia A and high-titer factor Ⅷ inhibitor was taking maintenance doses of recombinant factor Ⅷ. He
visited our clinic for treatment of his chronic hepatitis C
with the newly instituted protease inhibitor based therapy. He was diagnosed with hepatitis C genotype 1a at
one year of age. He was initiated on telaprevir, ribavirin
and peg-interferon for treatment of hepatitis C and
qualified for response-guided therapy. He completed
treatment at 24 wk with minimal adverse effects. Notably, after 4 wk of hepatitis C treatment, his factor Ⅷ
inhibitor screen was negative and the dose for recombinant factor Ⅷ decreased by half of the initial dosing
before he was treated for hepatitis C. We suspect that
suppressing hepatitis C may help decrease factor Ⅷ inhibitor level and the need for recombinant factor Ⅷ.

Chronic hepatitis C virus (HCV) infection has been a
heavy burden to patients with hemophilia[1]. Patients with
hemophilia A frequently receive transfusion of factor Ⅷ
as part of their management which can lead to development of antibodies that can neutralize factor Ⅷ[2]. HCV
infection by itself and its treatment with interferon can
lead to the development of auto-antibodies including acquired factor Ⅷ inhibitor[3,4]. Therefore, treating HCV in
hemophiliacs with factor Ⅷ inhibitor remains challenging.

CASE REPORT
A 22-year-old male with a history significant for hereditary hemophilia A complicated by refractory high-titer
factor Ⅷ inhibitors and hepatitis C genotype 1a infection
diagnosed at the age of 1 year was referred to our clinic
regarding hepatitis C treatment. The patient has been
treated with recombinant human factor Ⅷ 6000 IU Bid
to maintain his factor level at around 20%. He was also
receiving rituximab (to help decrease his factor Ⅷ auto-

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 A graph demonstrating factor Ⅷ levels and dosage while on telaprevir-based triple therapy.

antibodies) every 4-6 mo for 3 years. Liver biopsy was not
performed prior to starting HCV treatment due to concerns about bleeding and the patient was HCV treatment
naive. Patient was started on hepatitis C telaprevir-based
triple therapy (telaprevir 750 mg tid, weight based ribavirin, and peg-interferon alpha-2a) with good virologic response (HCV RNA was undetectable at treatment weeks
4, 12 and 24). He qualified for response-guided therapy
and completed his treatment at 24 wk. He tolerated
therapy relatively well without the need to dose reduce
his ribavirin or peg-interferon alpha-2a. Interestingly,
within a few days after starting telaprevir therapy his factor Ⅷ level started to increase significantly and after four
wk of hepatitis C treatment, his factor Ⅷ inhibitor screen
was negative and his need for recombinant factor Ⅷ
decreased by 50% as shown in Figure 1. His HCV RNA
remained negative at 24 wk after he completed telaprevirbased therapy and the patient achieved a sustained virologic response.

inhibitor. Consequently, the production of factor Ⅷ inhibitor was suppressed once the virus was cleared with
appropriate therapy. This case demonstrates that HCV
therapy was safe and that suppressing HCV may help
decrease factor Ⅷ inhibitor level and the need for recombinant factor Ⅷ. We hope that our report will encourage
other practicing clinicians to treat this challenging patient
population.
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Core tip: Pneumomediastinum, pneumorachis, subcutaneous emphysema is anunusual complication in leukemia. Although not mentioned in literature, this case
may be an eye opener to look for this complication in
this scenario. Acute lymphoblastic leukemia (ALL) is
not mentioned as a cause of this condition but medical
science has always made us learn from case to case.
This case may be an index for this complication as all
mentioned secondary causes were ruled out by all available investigations. Whether it is related to chemotherapy or not, it is definitely a case of ALL with this complication.
Original sources: Showkat HI, Jan A, Sarmast AH, Bhat GM,
Jan BM, Bashir Y. Pneumomediastinum, pneumorachis, subcutaneous emphysema: An unusual complication of leukemia in a
child. World J Clin Cases 2013; 1(7): 224-226 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v1/i7/224.htm
DOI: http://dx.doi.org/10.12998/wjcc.v1.i7.224

Abstract
Pneumorrhachis (PR), or epidural emphysema, denotes the presence of air in the spinal epidural space. It
can be associated with a variety of etiologies, including
trauma; recent iatrogenic manipulations during surgical, anesthesiological and diagnostic interventions;
malignancy and its associated therapy. It usually represents an asymptomatic epiphenomenon but also can
be symptomatic by itself, as well as by its underlying
pathology, and rarely can be fatal. The pathogenesis
and etiology of PR are varied and can sometimes be a
diagnostic challenge. As such, there are no standard
guidelines for the management of symptomatic PR and
its treatment is often individualized. Here, we present
a case of a 14-year-old boy treated for leukemia who
developed this complication and whether chemotherapy related or not, it proved to be fatal for him. To our
knowledge, this is the first case in the literature of this
complication with acute lymphoblastic leukemia.

WCCR|www.wjgnet.com

INTRODUCTION
Pneumomediastinum or air in the mediastinum may
originate from the esophagus, lungs or bronchial tree.
As suggested by a handful of small case series in the
literature[1-4], spontaneous pneumomediastinum is an uncommon, self-limiting condition. It results from alveolar
rupture, otherwise known as the Macklin phenomenon.
Alveolar rupture results from high intra-alveolar pressures, low peri-vascular pressures, or both. Air escaping
from the alveoli tracks into the mediastinum during the
breathing cycle as the pressure in the mediastinum de-
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Table 1 Investigation chart
Hb (g%)
11.2
10.5
11.3
10.9
11.2

TLC

PLT

Neutrophil/lympho

KFT urea/creat

PO2

SPO2

4.2
3.7
3.4
3.2
3.3

68
63
61
58
57

73/21
69/26
77/20
78/19
66/22

33/0.98

77
68
64
67
69

95
91
92
94
90

39/1.1
31/0.78

Ca

2+

(mg/dL)
9.8

Blood culture

Urine culture

Sterile

Sterile

Sterile

Sterile

8.9
9.1

TLC: Total leucocyte count; PLT: Platelet count; KFT: Kidney function test.

tory care and monitoring blood gases and electrolytes.
Investigations showed hemoglobin 11.2 g%, total white
cell count 3.3 × 1000/mm3 and platelets 57000/mm3.
Oxygen saturation was 90% on room air. Kidney and
liver functions were normal, as shown in Table 1. Blood
and urine cultures were sterile and no sputum was possible even after giving mucolytic nebulisation and chest
physiotherapy by an expert. The patient was managed
conservatively but after 7 days of conservative management he developed respiratory arrest, was intubated and
moved to the intensive care unit, but expired 2 d later.
No apparent or definite cause could be ascertained.
Figure 1 Computed tomography showing pneumomediastinum and
pnemorachasis and subcutaneous emphysema.

DISCUSSION
The presence of pneumomediastinum implies that there
is or has been a breach of an air-containing mediastinal
structure. Air in the mediastinal tissues may originate
from the respiratory tract, such as after blunt or penetrating trauma to the facial bones, pharynx, hypopharynx,
trachea and main stem bronchi. Dental procedures using compressed air may result in facial and neck subcutaneous emphysema and pneumomediastinum. Severe
straining, the Valsalva maneuver and free perforation
of the gastrointestinal tract may be responsible for the
appearance of pneumomediastinum and subcutaneous
emphysema[9]. Surgical emphysema was reviewed in 1957
by Shovelton[10] who reported 13 cases after endodontic
treatment. Epidural space pneumorrhachis usually occurs by the two following mechanisms: atmospheric air
passes through a spinal needle into the epidural space or
air moves through the posterior mediastinum into the
epidural space. Air may unintentionally enter the epidural
space during a lumbar puncture or may enter intentionally during lumbar epidural anesthesia to locate the epidural level. These conditions are self-limited[11]. If air is
present in the posterior mediastinum, it may dissect along
fascial planes from the posterior mediastinum (or retropharyngeal space), through the neural foramina and into
the epidural space. No true fascial envelope protects the
epidural space. Mediastinal air moves into the epidural
space behind the driving pressure of a tension pneumothorax or pneumomediastinum. In case reports, there are
associated causative factors, such as trauma[12,13], strenuous exercise[14], asthma and violent coughing[15,16].
Spontaneous pneumomediastinum is a self-limiting
and benign condition that is frequently over-investigated
and overtreated[17,18]. However, clear guidelines regarding

creases relative to the pulmonary parenchymal pressure.
From there, air may track into the cervical subcutaneous
tissues, epidural space[5], pericardium[6] and/or peritoneal
cavity[7,8]. A handful of small case series in the literature
have suggested the benign course of this condition[1-4] but
there are still no clear guidelines regarding the diagnostic
and therapeutic interventions needed.

CASE REPORT
A 14-year-old male with a case of precursor B cell acute
lymphoblastic leukemia (ALL) (Bcr-Abl-negative), who
was on chemotherapy (as per UKALL-XII protocol),
developed a cough for 5 d which was non-productive,
brassy and with no nocturnal worsening. In addition to
antibiotic policy as per IDS guidelines, he also received
nebulisation and antitussives. Over a period of time, he
developed pain and swelling of the chest and face, had
crepitus on the chest wall and parotid area and complained of neuropathic pain of the lower limbs. Examination showed a pulse of 102 beats/min, blood pressure
110/72 mmHg, respiratory rate 18/min and temperature
99F. Crepitus was noticed on the anterior chest wall, parotid area bilaterally and neck. The chest showed an occasional wheeze in the right infrascapular area. Neurological
examination showed that the neuropathic pain and reflexes were exaggerated in the lower limbs only. Computed
tomography showed pneumomediastinum, pneumorachis
and subcutaneous emphysema (Figure 1). The patient
was managed in consultation with the cardiovascular and
neurosurgery team who preferred a conservative line of
management in the form of high flow oxygen, respira-
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the diagnostic and therapeutic interventions are currently
unavailable. The management of these patients has to be
decided on an individual basis and often requires an interand multi-disciplinary approach. There is little literature
showing any direct relationship between pneumomediastinum or pneumorachis and leukemia but there are a
few case reports showing mediastinal necrosis of a mass
causing mediastinal emphysema and pneumorachis can
happen later, as already discussed, through fascial planes
through the neuro foramina to the epidural space[19].
Unusual complications like this must be kept in mind
in leukemic patients and treated with a multidisciplinary
approach as we did, but unfortunately even although the
literature says this is a treatable condition, we lost the patient without any apparent cause. More work needs to be
done on this condition and a helpful working plan needs
to be charted out. Autopsy could have solved many issues but because of religious reasons and policies in this
part of world, it was not possible for this case. ALL is
not mentioned as a cause of this condition but medical
science has always made us learn from case to case. This
case may be an index for this complication as all mentioned secondary causes were ruled out by all available
investigations. Whether it is related to chemotherapy or
not, it is definitely a case of ALL with this complication.
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Spontaneous intramural duodenal hematoma in type 2B
von Willebrand disease
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Serum lipase was 3828 units/L. Patient was managed
conservatively with bowel rest, continuous nasogastric decompression, total parenteral nutrition, recombinant factor Ⅷ (humateP) and transfusion. Symptoms resolved over the course of the hospitalization.
This case highlights an important complication of an
inherited coagulopathy.
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Key words: Duodenal hematoma; von Willebrand disease
Core tip: Spontaneous non-traumatic duodenal hematoma has been linked to coagulopathy, but this case
includes a rare form of coagulopathy in von Willebrand
type 2B. Early identification with computed tomography
imaging and treatment of the coagulopathy aided the
usage of conservative therapy which allowed the patient to avoid surgical intervention consistent with prior
successful cases of duodenal hematomas.
Original sources: Eichele DD, Ross M, Tang P, Hutchins GF, Mailliard M. Spontaneous intramural duodenal hematoma in type 2B von
Willebrand disease. World J Gastroenterol 2013; 19(41): 7205-7208
Available from: URL: http://www.wjgnet.com/1007-9327/full/v19/
i41/7205.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i41.7205

Abstract
Intramural duodenal hematoma is a rare cause of a
proximal gastrointestinal tract obstruction. Presentation of intramural duodenal hematoma most often occurs following blunt abdominal trauma in children, but
spontaneous non-traumatic cases have been linked
to anticoagulant therapy, pancreatitis, malignancy,
vasculitis and endoscopy. We report an unusual case
of spontaneous intramural duodenal hematoma presenting as an intestinal obstruction associated with
acute pancreatitis in a patient with established von
Willebrand disease, type 2B. The patient presented
with abrupt onset of abdominal pain, nausea, and
vomiting. Computed tomography imaging identified
an intramural duodenal mass consistent with blood
measuring 4.7 cm × 8.7 cm in the second portion of
the duodenum abutting on the head of the pancreas.
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INTRODUCTION
Intramural duodenal hematoma is a rare occurrence of
proximal gastrointestinal tract obstruction. Presentation of
intramural duodenal hematoma most often occurs following blunt abdominal trauma in children, but non-traumatic
cases have been linked to anticoagulant therapy, pancreatitis, bleeding disorders, malignancy, vasculitis and upper
endoscopy[1-4]. We report a unique case of spontaneous
intramural duodenal hematoma presenting as an intestinal
obstruction associated with acute pancreatitis infection in a
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patient with established von Willebrand disease, type 2B.

Esophagogastroduodenoscopy and endoscopic ultrasound were delayed until day eleven of the hospitalization
due to potential risk for hemorrhage from the hematoma
during endoscopy. Endoscopy showed a near complete
obstruction in the second portion of the duodenum
with large amount of gastric fluid (Figures 2 and 3). The
patient was discharged to home on day 15 of hospitalization after patient’s pain receded, repeat imaging noted
unchanged duodenal and retroperitoneal hematoma and
resolution of gastric outlet obstruction. The patient was
readmitted to the hospital the following day with worsening abdominal pain with development of nausea and
vomiting. On readmission a repeat abdominal CT was
performed due to concern of enlargement and extravasation of the hematoma. Imaging revealed a minute increase in size of the duodenal hematoma that measured
5.3 cm × 5.8 cm (previously 5.3 cm × 5.2 cm) in the AP
and transverse dimensions and persistent retroperitoneal
hematoma. After control of the patient’s symptoms and
his ability to tolerate a modified and limited oral diet the
patient was finally discharged home on day 23 of the
second hospitalization. Following discharge the patient
had not experienced return of abdominal pain, nausea
and vomiting. Patient was able to tolerate a full diet and
total parenteral nutrition (TPN) was discontinued shortly
after discharge. Abdominal CT performed at day 68 from
presentation revealed decreased size of the duodenal hematoma with measurements of 2.1 cm × 2.6 cm (initially
4.7 cm × 8.7 cm).

CASE REPORT
A 24-year-old male was transferred to our tertiary center
with a 10 h history of abrupt onset abdominal pain, nausea, and vomiting. History was notable for type 2B von
Willebrand disease initially diagnosed at 12 years of age
following recurrent hemorrhagic episodes (epistaxis, gingival bleeding and hemarthrosis) and diagnosis in his dizygotic sibling for a spontaneous bleeding episode. Both
dizygotic siblings were genetically tested for mutations
and found to have the G3946A genotype. Physical examination on admission revealed heart rate 66 beat/min,
blood pressure 115/53 mmHg, temperature 36.7 ℃ and
respiration rate 16. Patient was in moderate amount of
pain. There were minor facial petechiae. Oropharynx was
pink and moist and no evidence of gingival bleeding or
epistaxis. There was no conjunctival injection. Neck was
supple without adenopathy or thyromegaly. Heart was
regular rate and rhythm without murmur. Respirations
were unlabored and auscultation was clear bilaterally. Abdominal exam demonstrated hypoactive bowel sounds,
epigastric tenderness, without rebound tenderness or
guarding. Testicular exam revealed bilateral ecchymoses
without edema or tenderness. The lower extremities
noted multiple small ecchymosis in various stages of
healing. There was normal range of motion in upper and
lower extremities, no focal joint pain or effusions noted.
Hemoglobin was 15.0 g/dL, white blood cell count 18.8
cells/mL, segmented neutrophils 85%, bands 6%, platelets were immeasurable due to clumping. Sodium 140
mmol/L, potassium 4.0 mmol/L, chloride 107 mmol/L,
bicarbonate 26 mmol/L, BUN 21 mg/dL, creatinine 0.9
mg/dL, total protein 7.1 gm/dL, albumin 4.3 gm/dL,
aspartate aminotransferase 33 U/L, alanine aminotransferase 34 U/L, alkaline phosphatase 46 U/L, bilirubin 2.4
mg/dL, Lipase 3828 units/L.
Computed tomography (CT) of the abdomen without contrast revealed a hyperdense mass in the second
and third portions of the duodenum measuring 4.7 cm
× 8.7 cm with associated retroperitoneal hemorrhage,
extending from the right anterior pararenal space to the
right pelvic sidewall. The duodenal mass resembled a hematoma and was abutting the pancreatic head to the left.
Liver, spleen, adrenal glands and genitourinary organs
were normal. The findings led to a diagnosis of intramural duodenal hematoma complicated by acute pancreatitis
(Figure 1).
The patient was transfused one unit of single donor
platelets and administered human antihemophilic factor/
von Willebrand factor complex (Humate P®) 80 Units/kg
prior to transfer from outside facility. A nasogastric (NG)
tube was placed, and intravenous bolus of three liters of
normal saline was given. Surgery consultation was obtained. He received factor replacement therapy (Humate
P® 40 units/kg every 12 h) for the next 72 h, following an
initial loading bolus.
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DISCUSSION
McLachlan described the first published report of duodenal hematoma in 1838 as a false aneurismal tumor[5].
Decades later, the first case of a non-traumatic intramural hematoma was reported by Sutherland in a child with
Henoch-Schonlein purpura that presented as intussusception.
The most common clinical scenario for presentation
of intramural duodenal hematoma is seen in blunt abdominal trauma in children[3,4], but non-traumatic cases
have been linked to anticoagulant therapy, pancreatitis,
bleeding disorders, malignancy, vasculitis and upper endoscopy[1,3,4,6]. In adults the most common risk factor for
spontaneous intramural small-bowel hematoma reported
is supratherapeutic anticoagulation[7]. Other notable risk
factors include bleeding disorders (hemophilia, idiopathic
thrombocytopenic purpura), malignancies and its therapies (leukemia, lymphoma, myeloma, pancreatic cancer,
and chemotherapy), vasculitis and pancreatitis[7,8].
Common signs and symptoms on presentation typically include abdominal pain that ranges from vague
abdominal complaints to intestinal tract obstruction with
vomiting and tenderness mimicking an acute abdomen[7].
Abbas noted that most of the patients presented after
having symptoms for several days[7]. Other infrequent
signs and symptoms include jaundice and right upper
quadrant tenderness due to bile duct obstruction second-
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Figure 1 Axial image (A) and coronal image (B) from abdominal computed tomography with contrast depicts the intramural hematoma as it compresses
the head of the pancreas and its’ associated hemorrhage as it extends into the retroperitoneum (arrows).

Figure 2 Esophagogastroduodenoscopy showing near complete obstruction of duodenum by intramural hematoma.

Figure 3 Endoscopic ultrasound image of intramural duodenal hematoma.

have been described include circumferential bowel wall
thickening, intramural hyperdensity with Hounsfield units
characteristic for blood (30-80 H), luminal narrowing and
intestinal obstruction[7]. Reassessment of the status of
the hematoma is generally recommended with CT in 2
wk following diagnosis and conservative management[8].
In prior case reports, the initial treatment regimen for
IDH favored medical management; if feasible in a stable
patient, as spontaneous local absorption of the hematoma
occurs in most circumstances[5-8]. Conservative management constituted bowel rest, continuous NG decompression, TPN, blood transfusion and correction of coagulopathy. Minimally invasive drainage through image-guided
modalities is generally not recommended in consideration
to the technical difficulty required to access the precarious location of the pathology as well as the risk for bowel
perforation[8]. Complete resolution of the hematoma and
healing of the intestine usually occurs within 2 mo after
diagnosis in cases of non-extensive hematomas[5,7]. Surgical intervention is only indicated if there is significant
intraluminal hemorrhage, bowel perforation or identifiable risk of ischemia[4,5,7]. Surgical evacuation of the hematoma through laparotomy or laparoscopy tends to be
the best surgical treatment in these situations, specifically
in instances in which the abdominal pain or obstruction
did not resolve and objective findings of bowel infarction
were present[11-13]. Limited case reports have detailed suc-

ary to compression by the hematoma[8]. In this case, the
patient’s elevated lipase identified pancreatitis induced by
the hematoma as opposed to the case of Bellens et al[9] in
which pancreatitis was the inciting event.
The location of the hemorrhage in spontaneous nontraumatic intraluminal hematoma is submucosal and
originates from a small vessel[7]. In our case, based upon
the imaging findings, the bleeding originated from the
gastroduodenal artery. Extravasation of submucosal hematomas can occur into intraluminal, intra-mesenteric,
and retroperitoneal sites[7]. Whereas traumatic smallbowel hematomas commonly affect the duodenum,
most spontaneous small-bowel hematomas involve the
jejunum[7,10]. Additionally, Abbas noted that no spontaneous intramural hematoma was less than 8 cm in length,
consistent with our findings of an 8.7 cm length[7].
In recent years, there has been an increase in detection of non-traumatic intramural small bowel hematomas
in patients that are anti-coagulated. This increase has
also coincided with more sensitive imaging modalities
that have led to earlier detection. In general, CT is the
imaging choice for diagnosis of spontaneous intramural
small bowel hematoma, but as a rapid screening modality,
ultrasound can be used effectively during the initial evaluation, as it is inexpensive, rapid, noninvasive and readily
available in most instances[5,7]. Characteristic features
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cessful outcomes with percutaneous aspiration and endoscopic dilation[4,14,15]. Finally, bypass surgery is reserved for
patients with severe duodenal perforation and multiple
comorbidities precluding resectional surgery[8].
Our case highlights a rare but important complication
of coagulopathy. Acute abdominal pain with signs and
symptoms of obstruction in patients with coagulopathy
should raise suspicion for spontaneous intramural smallbowel hematoma. Prompt diagnosis with CT imaging is
a crucial contribution to patient treatment, because conservative medical management can be achieved in most
patients. Whereas, in cases of failed conservative medical
management surgical intervention is performed.
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INTRODUCTION
Henoch-Schonlein purpura (HSP), also known as anaphylactoid purpura, is the most common form of systemic vasculitis in children[1]. It occurs most commonly
in children between 3 and 10 years old [2] and affects
small vessels. Typical symptoms of HSP include palpable
purpura, arthralgia, stomach ache and hematochezia.
Pathologically, HSP is characterized by the development
of leukocytoclastic vasculitis in small vessels with deposition of immune complexes mainly consisting of immunoglobulin A. Although the etiology is still unclear, HSP
is known to develop after upper respiratory infection
or drug allergy[3] and is therefore considered an autoimmune disease. It is reported that the incidence of HSP
with intestinal perforation is 0.38%, mainly affecting
the ileum and occasionally the jejunum, where intestinal
perforation appears about 10 d after the onset of initial
symptoms[4]. The incidence of HSP with central nervous
system symptoms is between 0.9% and 6.9%, and HSP
with intracranial hemorrhage has an even lower incidence[5]. The most common sign of HSP with intracranial hemorrhage is seizure, followed by headache, changes
in mental status, and focal neurologic deficits[6]. To date,
there have been only 10 reported cases of HSP with cerebral hemorrhage. Herein we report a case of HSP with
intestinal perforation and cerebral hemorrhage.

Abstract
Henoch-Schonlein purpura (HSP) with intestinal perforation and cerebral hemorrhage is a very rare clinical
condition. There has been no report of HSP complicated with both intestinal perforation and cerebral hemorrhage until October 2012. Here we describe a case of
HSP with intestinal perforation and cerebral hemorrhage in a 5-year-old girl. Plain abdominal radiograph
in the erect position showed heavy gas in the right
subphrenic space with an elevated diaphragm. Partial
resection of the small intestine was performed, and
pathological analysis suggested chronic suppurative inflammation in all layers of the ileal wall and mesentery.
Seventeen days after surgery, cerebral hemorrhage
developed and the patient died.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Henoch-Schonlein purpura; Anaphylactoid
purpura; Small intestine; Cerebral hemorrhage; Child

CASE REPORT
A 5-year-old Chinese girl was admitted to our intensive
care unit with complaints of abdominal pain for 22 d,
rash for 21 d, and hematuria for 2 wk. She was previously healthy and had a history of allergy to aminopyrine.

Original sources: Wang HL, Liu HT, Chen Q, Gao Y, Yu KJ.
Henoch-Schonlein purpura with intestinal perforation and ce
rebral hemorrhage: A case report. World J Gastroenterol 2013;
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Figure 1 Abdominal bulge was found on examination at admission.

Figure 2 Plain abdominal radiograph in the erect position showed heavy
gas in the right subphrenic space with an elevated diaphragm.

Upon physical examination, her general condition was
poor. Her blood pressure was 112/69 mmHg, heart rate
153 beats/min, body temperature 37.2 ℃, and arterial oxygen saturation 87%. She was unconscious and presented
with difficulty breathing, cyanotic lips, rales, abdominal
bulge (Figure 1), marked abdominal tenderness, rebound
tenderness and muscle tension, and marked edema of the
bilateral lower extremities up to the level of her knees.
She had purpuric papules, 1-2 cm in diameter, over her
ankles, buttocks and lower legs, as well as raised fleshcolored papules over her upper medial legs, but her upper
trunk and perineum were not involved. Neurologic exam
was within normal limits. Laboratory data on admission
were as follows: white blood cell count 45900/μL with an
increase in the percentage of neutrophils (93.5%); hemoglobin 69 g/L; hematocrit 20.9%; platelet count 40000/L;
prothrombin time 10.6 [international normalized ratio
(INR) 0.99]; serum total protein 33 g/L; albumin 12 g/L;
cholinesterase 223 U/L; alkaline phosphatase 128 U/L;
urea 15.3 mmol/L; serum creatinine 84.0 μmol/L; urine
protein 2+; and urine occult blood 5+. Cerebral and
chest computed tomography (CT) demonstrated slight
widening of cerebral sulci and cisterns, inflammation of
the lungs, and bilateral pleural effusions. Plain abdominal
radiograph in the erect position showed heavy gas in the
right subphrenic space with an elevated diaphragm (Figure 2). Abdominal ultrasonography showed remarkable
intestinal expansion in the lower abdomen and increased
bilateral renal artery resistance index. To improve the
patient’s condition, symptomatic treatments were given,
including immediate intubation, mechanical ventilation,
improvement of circulation, correction of disturbances
of the internal environment, and application of broadspectrum antibiotics. On January 13, the girl underwent
emergency laparotomy. Intraoperative findings included
necrosis of the intestine (10-30 cm long), with multiple
perforations visible from the terminal ileum to the ileocecal valve, severe intestinal adhesion, and the presence of
a large number of pus mosses on the surface of the liver,
intestine and peritoneum. Surgical treatment strategies
were enterectomy, enterostomy and peritoneal lavage.
Postoperative pathological analysis suggested chronic
suppurative inflammation in all layers of the ileal wall and
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mesentery (Figure 3). Thus, the patient was diagnosed
with Henoch-Schönlein purpura complicated by intestinal necrosis and perforation, nephritis, respiratory failure,
and severe sepsis.
Postoperatively, comprehensive treatments were given,
including broad-spectrum antibiotics, gamma-globulin,
hormones, nutritional support, and mechanical ventilation. Following these treatments, the girl’s condition
showed significant improvement: her inspired oxygen
concentration was 40% and arterial oxygen saturation
was 97%; the tension of the abdominal wall was reduced;
and the surgical incision healed well. Apart from blood
pressure (maintained at 130/90 mmHg) that was not controlled effectively by antihypertensive therapy, all other
vital signs were satisfactory. Laboratory data after surgery
were as follows: white blood cell count 24700/μL with an
increased percentage of neutrophils (93.3%); hemoglobin
69 g/L; hematocrit 20.9%; platelet count 157000/L; prothrombin time 12 (INR 1.29); serum total protein 38 g/L;
albumin 19 g/L; urea 13.2 mmol/L; serum creatinine 100
μmol/L; urine protein 2+; and urine occult blood 3+.
On January 28, the patient became unconscious suddenly and developed ptosis and mydriasis. Cerebral CT
showed subarachnoid hemorrhage, right thalamic and intraventricular hemorrhage, and multiple ischemic changes
in the left cerebellar hemisphere and bilateral cerebral
hemispheres (Figure 4). Despite active rescue, the girl
died on January 28.

DISCUSSION
HSP is a systemic vasculitis which affects small vessels,
with typical symptoms including palpable purpura, arthralgia, stomach ache and bloody stools. Pathologically,
HSP is characterized by the development of leukocytoclastic vasculitis in small vessels with deposition of immune complexes consisting mainly of immunoglobulin
A[3]. Although all HSP patients invariably develop cutaneous purpura, other symptoms, such as arthritis, abdominal
pain, and renal involvement, do not occur in all patients,
which make the diagnosis of HSP more challenging[7]. In
a few cases, HSP can affect other systems or organs and
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Figure 3 Histopathological analyses of the patient’s ileal biopsy specimens. A: Hematoxylin and eosin-stained sections of the biopsy specimens revealed mucosal
discontinuity (magnification × 10); B: Multiple site bleeding (magnification × 20); C: Inflammatory cell infiltration in all layers of the ileal wall (magnification × 20); D: Infiltration of a large number of neutrophils and cell deformation in the area of edema (magnification × 40).
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Figure 4 Cerebral computed tomography demonstrated subarachnoid hemorrhage, right thalamic and intraventricular hemorrhage, and multiple ischemic
changes in the left cerebellar hemisphere and bilateral cerebral hemispheres. A: Right thalamic hemorrhage ruptured into the ventricle; B-D: Thalamic hemorrhage complicated with subarachnoid hemorrhage, cerebral hemispheres multiple focal ischemia.

results in the occurrence of transient paralysis, convulsions, myocarditis, hypertension, and other symptoms[4].
Although palpable purpura is often considered the hallmark of HSP, skin findings were not described as the
presenting feature in nearly 25% of patients[8].
Gastrointestinal manifestations are present in 45% to
75% of patients with HSP, with 14% to 36% of patients
developing these symptoms prior to the appearance of
purpura[9], as occurred in our case. After being treated
with corticosteroids, gastrointestinal lesions in HSP are
usually reversible and can heal, although a few patients
(2%-6%) develop conditions requiring surgery[10]. It is
reported that approximately 52% of HSP patients have
varying degrees of gastrointestinal bleeding, mostly selflimiting; however, cases with serious intestinal bleeding
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(0%-8.2%) call for intervention, and misdiagnosis can
be life-threatening[11]. Patients most commonly develop
abdominal pain without complications. The most commonly reported complication is intussusception[12,13], while
bowel ischemia and infarction, perforation, stricture, fistula,
hemorrhage, pancreatitis, and appendicitis are infrequent.
In our case, heavy gas in the right subphrenic space with
an elevated diaphragm was detected radiographically, and
surgical treatment strategies were enterectomy, enterostomy and peritoneal lavage. This observation may be of
great clinical significance, as these gastrointestinal manifestations are usually serious and can result in invasive diagnostic techniques, including laparotomy. The incidence
of HSP with central nervous system symptoms ranges
from 0.9% to 6.9%, and HSP with intracranial hemor-
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rhage has an even lower incidence[5]. The most common
sign of HSP with intracranial hemorrhage is seizures,
followed by headache, changes in mental status, and focal neurologic deficits. HSP as a form of necrotizing
vasculitis results in a wide range of pathologic manifestations. According to the severity and site of the vascular
lesions, diffuse encephalopathy, focal ischemia, or intracranial hemorrhages may develop[6,14]. With respect to the
causes of cerebral hemorrhage in our case, the primary
disease may play a major role because it can affect small
vessels and lead to systemic vasculitis. Interestingly, we
found the coexistence of cerebral ischemia and cerebral
hemorrhage. It may be assumed that immunoglobulin A
immune complex deposition initiates arteriolar inflammation in the cerebral vasculature as well as in the systemic
vessels[12,14]. Cerebral hemorrhage was possibly secondary
to resistant hypertension and cerebral vasculitis. Both
purpura nephritis and increased bilateral renal artery
resistance index could lead to resistant hypertension. In
addition, cerebral hemorrhage might be associated with
cerebral vascular malformation[5]; however, this possibility
could not be ruled out in our case because of postoperative mechanical ventilation.
In conclusion, we herein describe a case of intestinal
perforation and cerebral hemorrhage secondary to HSP.
Treatment of the primary disease is very important in
preventing the occurrence of serious complications, such
as intestinal perforation and cerebral hemorrhage. HSP
patients should be closely monitored for early serious
complications such as intestinal perforation and given
timely surgery. Surgery is the most effective treatment.
Despite its rarity, HSP should be considered when gastrointestinal perforation is observed. In addition, blood
pressure should be controlled effectively in HSP patients
to prevent the occurrence of serious neurological complications such as cerebral hemorrhage.
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INTRODUCTION
Cryoglobulinemia is a pathological condition usually
associated with hepatitis C virus (HCV) chronic liver
disease[1,2]. Cases of cryoglobulinemia associated with autoimmune or lymphoproliferative diseases are less common[2], while the association with hepatitis B virus (HBV)
infection is not widely accepted, the HBV virus being
mostly associated with other immunocomplex-related
disorders[3-5].
Cryoglobulins are proteins that can precipitate at low
temperatures (< 4  ℃). The final product of this precipitate, termed the cryocrit, can be characterized on the
basis of its composition: polyclonal immunoglobulins,
monoclonal immunoglobulins or the presence of rheumatoid activity (RA). Three types of cryoglobulinemia
have been identified, namely: type 1, including monoclonal cryoglobulins (IgM, IgG and IgA) without any RA;
type 2, that includes a monoclonal component (usually
IgM with RA) and a polyclonal component (usually IgM/
IgG); type 3, that includes several polyclonal components
and a component with RA (usually IgG/IgM)[6].
Normally, cryoglobulinemia type 1 is associated with
lymphoproliferative/myelodysplastic diseases such as
multiple myeloma, Waldenstrom macroglobulinemia,
chronic lymphatic leukemia, non-Hodgkin lymphoma, etc.
Cryoglobulinemia type 2 is associated not only with lymphoproliferative diseases and plasma cellular dyscrasias
but also with infectious and autoimmune diseases (rheumatoid arthritis, Sjogren’s syndrome, etc.). Finally, cryoglobulinemia type 3 is frequently associated with autoimmune or infectious diseases. The mechanism responsible

Abstract
Cryoglobulinemia is a pathological condition usually
associated with hepatitis C virus (HCV) chronic liver
disease and less commonly with autoimmune or lymphoproliferative disorders. The possible association of
cryoglobulinemia with hepatitis B virus (HBV) infection
is not widely accepted. In our patient, serum negativity
for HCV markers initially led us to consider two other
causes of cryoglobulinemia. Myelodysplastic disorders
were excluded on the basis of hematological studies,
while serum markers for active HBV infection were
positive. Surprisingly, the detection of HCV RNA in the
cryocrit, even in the absence of anti-HCV antibodies,
suggested a pathogenetic role of HCV in this case of
cryoglobulinemia. Negative “first level” tests for HCV in
the serum do not completely exclude HCV involvement
in the pathogenesis of cryoglobulinemia. Analysis of the
cryoprecipitate is always essential for diagnosis.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cryocrit; Hepatitis B virus; Hepatitis C virus;
Myelodysplastic disorders; Cryoglobulinemia
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for cryoglobulin formation during lymphoproliferative or
autoimmune diseases is known, but the etiopathogenesis
of the forms defined as “essential cryoglobulinemias”,
which occur as isolated events, has still to be clarified.
Among the essential forms, the most common variant is
cryoglobulinemia type 2[2]. The amount of cryoglobulins,
expressed as a percentage of the serum volume, can vary
significantly among patients and may change over time.
It is therefore useful to evaluate the cryocrit, also during
follow-up, in order to assess prognosis and treatment.
Cryoglobulinemia characterization by protein electrophoresis and immunofixation is equally important to define
the type[2]. In 1966, Meltzer et al[7] described a clinical triad
characterized by palpable purpura, arthralgia and asthenia
associated with nephropathy and neuropathy. It is widely
accepted that presentation of the complete triad is rare in
clinical practice. In fact, most patients are asymptomatic
and purpura, often fleeting, is the only clinical manifestation. The frequent association of HCV infection with
the great majority of cryoglobulins, initially defined as
essential, suggested the involvement of this virus in
the pathogenesis of mixed cryoglobulinemia. Actually,
mixed cryoglobulinemia (type 2 or 3) is found in 50%
of patients with chronic HCV infection[1,4]. Therefore, in
patients with mixed cryoglobulinemia, the possibility of
HCV infection should always be considered, and serum
tests should be performed for the detection of anti-HCV
antibodies and HCV RNA.

gamma-glutamyl transpeptidase × 5.2 ULN, and total
bilirubin 1.8 mg/dL. On the basis of these data, the patient was started on antiviral treatment (0.5 mg entecavir
every 72 h) and prednisone, 50 mg/d, to be tapered to
10 mg/d. Although the hypertensive crisis could presumably be ascribed to a cryoglobulin-induced nephropathy
attributable to HBV, considering that the serum β2microglobulin levels were markedly increased (7.2 mg/L,
< 2 ULN) and gamma-globulin showed a monoclonal
peak, we also considered the possibility of cryoglobulinemia associated with a myeloproliferative disorder.
The characteristics of the cryoprecipitate were therefore
evaluated in order to define the type of cryoglobulinemia.
We found rheumatoid factor positivity, lower C3 and C4
levels, 24% cryocrit, while serum immunofixation showed
a K monoclonal IgM component, and cryocrit immunofixation a K monoclonal IgM component with polyclonal
IgG. On the basis of these elements we made a diagnosis
of mixed cryoglobulinemia type 2, that did not exclude a
myeloproliferative disorder, so a peripheral blood smear
and bone marrow biopsy were performed, and these
excluded a myeloproliferative disease. During the period
of hospitalization we observed an improvement in renal function (creatinine decreased to 1.4 mg/dL, 24-h
creatinine clearance increased to 35 mL/min, and 24-h
proteinuria decreased to 0.9 g) and a striking reduction of
the cryocrit (6.1%). Surprisingly, cryoprecipitate characterization demonstrated the presence of HCV RNA (807
copies/mL, by m2000 Real Time System, Abbott, IL,
United States, Figure 1) and for this reason, we rechecked
the serum anti-HCV antibodies and HCV RNA, and the
absence of both was confirmed (HCV RNA undetectable using 50 IU/mL as cut-off).

CASE REPORT
Our patient was in apparent good health until the age
of 73 when he underwent percutaneous angioplasty for
acute non-Q myocardial infarction, after which he was
prescribed anticoagulant and antihypertensive therapy. At
the age of 77, he had an outpatient medical visit because
of the first manifestation of purpura of the lower limbs,
arthralgia and a sense of postural instability, raising the
suspicion of a cryoglobulinemic syndrome. At this time,
the cryocrit was positive (35%), and the patient underwent several serological and molecular investigations that
excluded HCV (negative anti-HCV and HCV RNA) and
HIV infection and demonstrated chronic HBV infection
(surface antigen of the hepatitis B virus (HBsAg) 11  700
IU/mL, anti-HBsAg negative, hepatitis B core antibody
positive, anti-hepatitis Be antibody positive, HBV-DNA
2  410  000 IU/mL, anti-HDV negative). Immediately
after, he was admitted to our unit because of the onset
of a hypertensive crisis that was not controlled by the
administration of calcium antagonists, beta-blockers and
loop diuretics. Renal function monitoring demonstrated
the following values: creatinine 1.85 mg/dL, creatinine
clearance 20 mL/min and 24-h proteinuria 1.3 g/24 h.
Echotomographic examination showed ultrasonographic
signs of cirrhosis, and hepatic elastometry yielded a stiffness value of 47.2 kPa. Other laboratory tests demonstrated aspartate aminotransferase × 6.7 upper limit of
normal (ULN), alanine aminotransferase × 4.9 ULN and
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DISCUSSION
In the present case, the detection of HCV components
in the cryocrit cast some doubt on the pathogenesis of
the cryoglobulinemia that we initially attributed to HBV
infection.
It has been reported that in chronic HCV patients
with mixed cryoglobulinemia, HCV RNA may be undetectable in the plasma (due to the entrapment of HCV
RNA in the cryoprecipitate) and the diagnosis of HCV
infection is based on the presence of anti-HCV antibodies[8]. However, in our patient anti-HCV antibodies were
undetectable in the serum. This could be explained by
interference between the two viruses that may even lead
to inhibition of HCV replication in patients with chronic
hepatitis C with a superimposed HBV infection[9,10].
This experience suggests that negative tests for HCV
detection in the serum (anti-HCV antibodies and HCV
RNA) do not completely exclude the involvement of
HCV in the pathogenesis of cryoglobulinemia, and show
that analysis of the cryoprecipitate is always essential,
since detection of HCV RNA in the cryoprecipitate is the
most sensitive method. Once HCV infection has been excluded, investigations must take into account other causes
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Figure 1 Real time polymerase chain reaction amplification plot for hepatitis C virus RNA. The presence of viral RNA started to become evident after 19.4
cycles and the amount of RNA was 807 copies/mL.

of cryoglobulinemia, such as autoimmune and myelo- or
lymphoproliferative disorders and HBV infection.
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stopped. Her bloody diarrhea improved within 72 h. After
confirming cytological remission, the patient received initial course of consolidation, and dasatinib treatment was
reinstated. However, hemorrhagic colitis recurred. After
discontinuing dasatinib, herhemorrhagic colitis drastically
improved and did not recur following the administration
of nilotinib. The characteristics of our patient suggest that
dasatinib treatment can lead to hemorrhagic colitis, which
typically resolves after discontinuation of the drug.
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Core tip: Dasatinib is a second-line tyrosine kinase inhibitor used in imatinib resistant or intolerant chronic
myeloid leukemia (CML) and Philadelphia chromosomepositive acute leukemia patients. Dasatinib, which binds
to the active and inactive conformation of the BCR-ABL
oncoprotein, demonstrates greater potency than imatinib for wild-type and mutant BCR-ABL cases, with the
exception of the T315I mutation. The most frequent
adverse effects include myelosuppression, diarrhea,
nausea and peripheral edema. Severe dasatinib-relatedacute colitis without thrombocytopenia, coagulation
abnormalities or colonic ulcers has rarely been reported.
Here, we report the case of an adult patient with Philadelphia chromosome positive CML in the blastic phase
who developed acute colitis after dasatinib use.

Abstract
Dasatinib is a second-line tyrosine kinase inhibitor used
in patients with imatinib resistant or intolerant chronic
myeloid leukemia (CML) and Philadelphia chromosomepositive acute leukemia. Gastrointestinal bleeding may
occur in up to 7% of patients using dasatinib, although,
severe dasatinib-related acute colitis had rarely been reported. Here, we present the case of a 36-year-old female
who progressed to acute myeloid leukemia after fourteen months of receiving imatinib for CML in the chronic
phase and was treated with a dasatinib-containing chemotherapy regimen. On day 34 of treatment, the patient
developed moderate abdominal pain and bloody diarrhea
with mucous. Analyses of stool specimens were negative
for parasites, Clostridium difficile , and other pathogenic
bacteria. The cytomegalovirus pp65 antigen was negative
in her blood leukocytes. A colonoscopy revealed acute
colitis, and a mucosal biopsy showed nonspecific colitis.
The patient was treated with broad-spectrum antibiotics,
bowel rest and hydration, and dasatinib treatment was
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INTRODUCTION
Dasatinib, an oral inhibitor of ABL and SRC family tyrosine kinases, is an effective drug for patients with Philadelphia chromosome positive (Ph+) leukemia, especially
for those who develop resistance or who are intolerant to
imatinib[1]. Mild to moderate thrombocytopenia and neutropenia occurred in approximately 50% of patients, but
these conditions are generally well tolerated. Other side
effects include diarrhea, headache, weakness, pleural effusion, nausea and peripheral edema. In addition, gastrointestinal (GI) bleeding may occur in up to 7% of patients
using dasatinib[2], although severe dasatinib-related hemorrhagic colitis without thrombocytopenia, coagulation
abnormalities or colonic, ulcer has been rarely reported.
Here, we report the case of an adult patient with Ph+
chronic myeloid leukemia (CML) in the blastic phase who
suffered from acute colitis after dasatinib use.

Figure 1 Colonoscopy showed multiple millimetric nodular hyperemic lesions on the mucosa.

A

CASE REPORT
A 36-year-old female, who has been treated with fourteen
months imatinib for CML in the chronic phase, progressed to acute myeloid leukemia. The patient was given
a course of systemic chemotherapy according to the protocol for AML, consisting of rubidomycin (45 mg/m2
daily for 3 d), cytosine arabinoside (200 mg/m2 continuous infusion for seven days) and dasatinib (140 mg once
a day). After the end of chemotherapy, dasatinib was
continued as maintenance therapy. On day 34 of treatment, the patient developed moderate abdominal pain
and bloody diarrhea with mucous (4-6 bowel movements
a day). Physical examination revealed the absence of fever and mild abdominal tenderness upon palpation. The
laboratory results were as follows: hemoglobin 100 g/L,
white blood cells 4 × 109/L with an absolute neutrophil
count of 1.5 × 109/L, platelets 185 × 109/L, prothrombin time 15 s, active partial thromboplastin time 33 s and
an international normalized ratio of 1.3. The analyses of
stool specimens were negative for parasites, Clostridium difficile, and other pathogenic bacteria. The cytomegalovirus
pp65 antigen was negative in her blood leukocytes. An
abdominal ultrasound showed the presence of uniform
circumferential thickening of the transverse colon and
splenic flexure with pericolic fat infiltration, indicating
potential colitis. An abdominal computed tomography
scan revealed bowel wall thickening up to 1 cm, involving the entire colon with infiltration of the mesenteric
fat and a pelvic peritoneal effusion consistent with pancolitis. A total colonoscopy revealed no active bleeding,
but there were multiple millimetric, nodular, hyperemic
lesions on the mucosa involving the entire colon (Figure
1). A mucosal biopsy showed nonspecific colitis with a
well-preserved crypt structure and lymphocytic infiltration in the lamina propria (Figure 2). Infiltrative lymphocytes expressed a high proportion of CD3 and sparse
of CD20. No viral inclusion or apoptotic bodies were
observed. The patient was treated with broad-spectrum

WCCR|www.wjgnet.com

B

Figure 2 Mucosal biopsy of colon. A: A well-preserved crypt structure with
lymphocytes infiltration in the lamina propria (original magnification × 100); B:
Viral inclusions and apoptotic bodies were absent (original magnification × 200).

antibiotics, bowel rest and hydration, and dasatinib treatment was stopped. Improvement in the bloody diarrhea
was evident after 72 h, and a control colonoscopy was
performed ten days later and showed that the colonic
mucosa was quite normal. After confirming the achievement of cytological remission (4% of medullary blasts),
the patient received the first course of consolidation
treatment (cytosine arabinoside + etoposide + rubidomycin), and dasatinib was reinstated. On day 6 of treatment,
the patient again developed severe diarrhea with a large
amount of intestinal hemorrhage, and a repeat colonoscopy was consistent with acute colitis (Figure 3). Again,
dasatinib treatment was stopped, and the hemorrhagic
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Further-more, some studies have shown that dasatinib
suppresses the function of natural killer cells and T cells
by inhibiting SRC-family kinases[9,10]. Therefore, dasatinib
may cause acute colitis by decreasing immune tolerance
to intestinal microflora through reducing the number of
immunoregulatory cells and inhibiting signal transduction
pathways.
In conclusion, hemorrhagic colitis may develop during dasatinib treatment although this condition improves
upon discontinuation of the drug. Additional studies with
greater numbers of patients are necessary to elucidate the
relationship between hemorrhagic colitis and dasatinib
therapy.

Figure 3 Macroscopic findings include erythema, edema and friability.
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INTRODUCTION
Hepatitis B virus (HBV) reactivation is a well-recognized
complication in patients with chronic HBV infection receiving cytotoxic or immunosuppressive chemotherapy
for hematologic malignancies[1-4]. Imatinib mesylate (IM)
(Glivec; Novartis, Basel, Switzerland), a selective Bcr/Abl
tyrosine kinase inhibitor (TKI), is now widely used in the
treatment of chronic myeloid leukemia (CML) and gastrointestinal stromal tumors[5,6]. Nilotinib (Tasigna; Novartis, Basel, Switzerland), a second generation TKI, was
approved in 2007 for CML patients with resistance or intolerance to IM[5]. Although HBV reactivation induced by
IM has been reported[7-12], nilotinib-related HBV reactivation has not been documented in current literature. We
report here 2 cases of HBV reactivation in CML patients
receiving IM and a novel case of nilotinib related Hepatitis B virus reactivation. Possible mechanism of TKI
related HBV reactivation is discussed in this manuscript.

Abstract
Hepatitis B virus (HBV) reactivation is a well-recognized
complication in patients with chronic HBV infection receiving cytotoxic or immunosuppressive chemotherapy.
Imatinib mesylate and nilotinib are selective Bcr/Abl
tyrosine kinase inhibitors, which are now widely used
in the treatment of patients with chronic myeloid leukemia. Although HBV reactivation induced by imatinib
mesylate has been reported, nilotinib-related HBV reactivation has not been reported in the English literature.
We report here 2 cases of HBV reactivation in chronic
myeloid leukemia patients receiving imatinib mesylate
and a novel case of nilotinib related HBV reactivation.

CASE REPORT
Case 1
A 43-year-old man was a HBV carrier who received regular follow-ups at our institution. On December 2011, he
was diagnosed with CML, which was confirmed by the
presence of Philadelphia chromosome (Ph+) in cytogenetic study. He started to receive IM 400 mg once daily.
The pretreatment liver panel were alanine transaminase
(ALT) = 40 U/L (normal 11-40 U/L), total bilirubin =
0.8 mg/dL (normal 0.3-1.2 mg/dL), albumin = 3.5 g/dL
(normal 3.5-5.5 g/dL) and prothrombin time = 11 s (normal 10-12 s). Major molecular response (MMR, < 0.1%
Bcr-Abl/Abl ratio according to the international scale (IS)

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Case 2
A 67-year-old man with history of diabetes mellitus and
HBV carrier received regular follow-ups at our hospital.
He was diagnosed with CML with initial presentation of
leukocytosis and thrombocytosis. He started to receive
IM 400 mg once daily after bone marrow biopsy and cytogenetic study. The pretreatment liver panel were ALT =
26 U/L, total bilirubin = 1.1 mg/dL, albumin = 4.8 g/dL
and prothrombin time = 12.6 s. Complete cytogenetic
response (CCyR, < 1% Bcr-Abl/Abl ratio according to
the IS) was achieved 7 mo after IM treatment. However,
jaundice and anorexia developed 53 mo after IM treatment. Laboratory studies revealed an increased AST level
of 110 U/L and an increased ALT level of 374 U/L
(Figure 1B). Total bilirubin level was 2.74 mg/dL. HBsAg
and HBeAg were positive. HBV DNA was positive at a
concentration of 12  165  714 IU/mL. Results for hepatitis A IgM antibody, hepatitis C antibody, HSV, EBV,
CMV, ANA were within normal limits. Liver ultrasonography showed no biliary tract dilatation. Entecavir 0.5
mg once daily was prescribed under the consideration of
HBV reactivation. IM was not discontinued. After 1-mo
treatment with entecavir, his ALT level fell to 41 IU/L, as
demonstrated in Figure 1B. HBV DNA level was 10 IU/
mL 12 mo after entecavir administration. Status of CMR
was achieved on April, 2011. The clinical course of this
patient is summarized in Figure 1B.

0.0001

Figure 1 Clinical course of cases. A: Case 1, showing alanine transaminase
(ALT) and Bcr-Abl/AblIS ratio over time; B: Case 2, showing ALT and Bcr-Abl/AblIS ratio over time; C: Case 3, showing ALT and Bcr-Abl/AblIS ratio over time. IM:
Imatinib mesylate; IS: International scale.

on November 2009 for evaluation of leukocytosis, anemia, and thrombocytopenia. She was a HBV carrier. A
diagnosis of CML was made based on the findings of
proliferation of myeloid lineage cells and presence of
Ph+ in bone marrow biopsy. IM 400 mg daily was used
after diagnosis of CML. The pretreatment liver panel
were ALT = 23 U/L, total bilirubin = 0.4 mg/dL, albumin = 4.1 g/dL and prothrombin time = 11 s. Because
Bcr-Abl/Abl ratio was not significantly reduced 12 mo
later with IM, treatment regimen was shifted to nilotinib

Case 3
A 50-year-old woman was referred to our institution
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IS

Bcr-Abl/Abl ratio

Bcr-Abl/Abl ratio (%)

was achieved after 3.5 mo of IM treatment. His liver tests
were within normal limits until 6 mo after IM treatment,
when he started to feel easy fatigue. The patient denied
usage of other medications such as acetaminophen or
herbs. Laboratory investigation revealed an increased
aspartate aminotransferase (AST) level of 273 U/L and
an increased ALT level of 1086 U/L (Figure 1A). Hepatitis B surface antigen (HBsAg) and hepatitis B e-antigen
(HBeAg) were positive. HBV DNA was positive at a
concentration of 229 254 031 IU/mL. Results for hepatitis A immunoglobulin M (IgM) antibody, hepatitis C
antibody, cytomegalovirus (CMV), Epstein Barr virus
(EBV) and herpes simples 1/2 (HSV) were negative. Antinuclear antibodies (ANA) and immunoglobulins were
within normal limits. Other biochemical studies such as
bilirubin, alkaline phosphatase, and albumin were normal.
Liver ultrasonography showed coarse liver parenchyma
and normal biliary tract. Because HBV reactivation was
considered, he started to receive entecavir 0.5 mg once
daily. IM was not discontinued. After 1-mo treatment
with entecavir, his ALT level fell to 117 IU/L and HBV
DNA level was 11 IU/mL, as demonstrated in Figure
1A. Clinical symptoms resolved 6 wk later with entecavir.
Complete molecular response (CMR, < 0.0001% BcrAbl/Abl ratio according to the IS) was achieved 9 mo
after IM treatment. The clinical course of this patient is
summarized in Figure 1A.

1649

February 8, 2014|First Edition|

Lai GM et al . HBV Reactivation and tyrosine kinase inhibitor

400 mg twice daily. However, 3 mo after treatment with
nilotinib, the patient experienced tea-colored urine and
easy fatigue. The patient denied usage of acetaminophen
or herbs. Laboratory studies revealed an increased AST
level of 346 U/L and an increased ALT level of 592 U/L
(Figure 1C). Total-bilirubin level was 2.54 mg/dL. Coagulation profiles were normal. HBsAg was positive, whereas
HBeAg was negative. Results for hepatitis A, hepatitis
C, HSV, EBV, and CMV were negative. HBV DNA was
positive at a concentration of 27  120  705 IU/mL. Liver
ultrasonography showed normal results. Because HBV
reactivation was considered, entecavir 0.5 mg once daily
was prescribed. Nilotinib was not discontinued. After
2-mo treatment with entecavir, ALT level fell to 92 IU/L,
as demonstrated in Figure 1C. HBV DNA was at a lower
level of 18 IU/mL 6 mo after treatment with entecavir.
Status of MMR was achieved 6 mo after entecavir treatment. The clinical course of this patient is summarized in
Figure 1C.

resolve with either dose reduction or discontinuation of
IM[14]. In the present study, the TKIs were not discontinued after hepatic flare. Hepatic dysfunction improved in
three cases after receiving entecavir, thus excluding the
possibility of considering IM or nilotinib related hepatotoxicity as the cause of hepatic flare in our study. In the
third case of our study, the diagnosis of HBV reactivation was established by low pretreatment HBV load and
high level at the time of hepatic flare. Although the HBV
load was not examined before IM treatment in the first
and second cases, HBsAg and HBeAg were positive before treatment and high level of HBV load was detected
at the time of hepatic flare. It is reasonable to consider
HBV reactivation as the cause of hepatic flare in these
two cases of our study[15-18].
The mechanism of TKI-induced HBV reactivation
remains unclear due to limited case reports. In vitro studies have shown that IM can inhibit T-cell activation[19] and
proliferation[20]. Nilotinib inhibited the Src-family kinase
LCK and T-cell function and hampered the proliferation
and function of CD8+ T lymphocytes[21,22]. It is worth
noting that HBV reactivation occurred after achieving
MMR in the first case (Figure 1A) and after CCyR in the
second case (Figure 1B), a similar condition as that in
the report of Ikeda et al[7]. In the study of Mohamad et
al[23], CML patients who were in complete molecular or
cytogentic response after IM treatment restored function
of plasmacytoid dendritic cells, which are crucial effectors in innate immunity. Therefore, the finding of hepatic
flare after complete molecular or cytogenetic responses
in the first two cases may provide evidence to support
the hypothesis of immune-restoration stage of HBV
reactivation. Furthermore, in the third case of our study,
the hepatic flare occurred 5 mo before achieving CCyR
(Figure 1C). This finding suggests that nilotinib treatment might provoke a different pathway other than that
of IM to achieve immune restoration. Further studies
may be needed to explain this observation. An important
issue that should be addressed is the preemptive therapy
with nucleoside/nucleotide analogues (NAs) in patients
undergoing TKI therapy. Although preemptive treatment
with NAs before immunosuppressive chemotherapy is
recommended in European Association for the Study
of the Liver Clinical Practice guidelines[24], there is no
recommendation on whether NAs should be given in patients undergoing TKI therapy due to lack of prospective
studies.
In conclusion, this case report highlights the importance that HBV reactivation may occur in hematologic
patients undergoing TKI therapy. Once HBV reactivation
is suspected during TKI treatment, early detection of
HBV load and utilization of antiviral agent are suggested
to achieve better clinical outcome.

DISCUSSION
HBV reactivation is characterized by an abrupt rise of
HBV DNA in patients with previously inactive or resolved
HBV infection during or closely after chemotherapy. The
current generally accepted definition of HBV reactivation
following chemotherapy is the development of hepatitis
with a serum ALT greater than three times the upper limit
of normal or an absolute increase of 100 IU/L, associated with a demonstrable increase in HBV DNA by at
least a 10-fold[1,2]. HBV reactivation not only occurred
in HBsAg-positive patients but also in HBsAg-negative
patients with anti-hepatitis B core antibody positivity
and/or anti-hepatitis B surface antibody positivity[1-4].
In a prospective study of 626 cancer patients undergoing chemotherapy, HBV reactivation occurred in nearly
20% of them[1]. The risk factors of HBV reactivation
included male gender, younger age, HBeAg seropositivity, high pre-chemotherapy HBV DNA above 3 × 105
copies/mL, use of corticosteroids and anthracyclines,
and duration of chemotherapy[1,4,13]. The pathogenesis of
chemotherapy-induced HBV reactivation is not clear but
may involve a 2-stage process, an initial immunosuppressive stage and an immune-restoration stage[3,4]. The initial
immunosuppressive stage is characterized by marked
increase in serum levels of HBV DNA and HBeAg. This
stage is probably related to the suppression of immune
mechanism that serves to control HBV replication. The
immune-restoration stage occurs after subsequent withdrawl of immunosuppressive drugs, resulting in rapid
destruction of infected hepatocyte.
IM, a rationally designed TKI that blocks the ATPbinding site of Bcr/Abl, is currently recommended as the
first line therapy for CML[5,6]. However, resistance to IM
may occur. Nilotinib was designed to overcome IM resistance with a better efficacy and mild adverse effects[5].
Hepatotoxicity has been reported in 1%-4% of CML
patients treated with IM; however, liver dysfunction may

WCCR|www.wjgnet.com
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INTRODUCTION
Chronic hepatitis B virus (HBV) is a worldwide clinical
problem. The natural progression of HBV is determined
by the hosts’ immune system and viral replication. HBV
flares can be elicited by withdrawal of an immunosuppressive therapy, exposure to another hepatitis or malignancy
or can occur spontaneously due to an intensification of
the hosts’ immunologic response to the HBV virus[1]. The
pathogenesis of hepatic flares are suspected to be due to
changes in immunologic control of viral replication which
precipitate an increase in T-cell reactivity to the hepatitis
virus. Antiviral treatment viral restores T-cell responsiveness allowing for suppression of viral replication and may
precipitate hepatic flares early in treatment. Withdrawal
of anti-viral therapy can allow for development of viral
mutations[1]. Entecavir and Tenofovir are potent HBV
inhibitors with a high barrier to resistance and have been
noted to achieve virological response in patients with severe acute exacerbations of chronic HBV[2].
Hepatic involvement by Hodgkin’s lymphoma (HL)
typically manifest with large tumor infiltration leading
to hepatocyte destruction, duct necrosis and subsequent
liver failure. The diagnosis of Hodgkin’s disease requires
presence of mononuclear Reed-Sternberg cells. Hepatic
involvement of HL usually indicates Stage IV disease and
rarely presents as the initial manifestation of acute liver
failure (ALF)[3].

Abstract
Acute on chronic liver failure (ACLF) is rarely the initial
manifestation of a malignant process or precipitated by
the initiation of anti-viral treatment with a nucleoside or
nucleotide agent. We report an unusual case of ACLF
temporally associated with initiation of Entecavir for
treatment of chronic hepatitis B. Early Hodgkin’s lymphoma (HL) was unmasked with initiation of the antiviral treatment which may have exacerbated ACLF. To
the best of our knowledge, this has not been described
in the literature. In reviewing our patients clinical course
and liver autopsy, he developed a severe acute exacerbation of his chronic hepatitis B virus coinciding with
the institution of antiviral therapy and the underlying HL
perhaps modulating the overall degree of hepatic injury.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Entecavir; Hepatic flare; Fulminant hepatic
failure; Chronic hepatitis; Acute liver failure; Hodgkin’s
lymphoma
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A 57-year-old Asian physician with a history of verti-
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cally transmitted inactive chronic hepatitis B diagnosed in
1985 presented for routine heath examination in August
2010 and liver tests were noted to be abnormal: aspartate
aminotransferase (AST) 77 IU/L and alanine aminotransferase (ALT) 79 IU/L.
Two months later, AST and ALT had risen to 83 IU/L
and 102 IU/L, respectively. HBV DNA level was >
110 000 000 IU/mL. Hepatitis B surface antigen (HBsAg)
positive, hepatitis B e antigen negative and hepatitis B e
antibody positive. Hepatitis B core immunoglobulin (Ig)M
negative, hepatitis B core IgG positive. International
normalized ratio (INR) was normal. Abdominal ultrasound was unremarkable. Repeat laboratory examination
demonstrated AST 165 IU/L, ALT 230 IU/L and total
bilirubin (T.bili) 1.1 mg/dL. Entecavir 0.5 mg daily was
initiated. Follow-up labs 1 mo later demonstrated AST
917 IU/L and ALT 1225 IU/L, INR 1.6, T.bili 2.4 mg/dL
and a lower HBV DNA level of 3 198 626 IU/mL.
He presented 6 wk later with complaints of abdominal pain and jaundice. On physical examination, his heart
rate was 110-125 beats per minute with normal blood
pressure. He had no stigmata of chronic liver. Mild abdominal tenderness noted with minimal ascites and no
palpable masses. Lymphadenopathy was not appreciated.
Edema and asterixis were absent.
AST and ALT were 1169 IU/L and 1472 IU/L, respectively, INR 2.2 and T.bili 5.7 mg/dL. HBV DNA was
322 029 IU/mL. Serological tests for hepatitis A, hepatitis C, Epstein-Barr virus, cytomegalovirus, human immunodeficiency virus, Wilson’s disease, autoimmune liver
disease, thyroid disease, α1 anti-trypsin deficiency and
hemochromatosis were all within normal limits. Serum
and urine toxicology screens were negative. Hepatitis E
IgG and IgM were negative.
Abdominal ultrasound suggested early cirrhosis with
splenomegaly and a patent portal vein. Non-contrast
computed tomography (CT) scan of abdomen confirmed
a mildly nodular liver surface compatible with early cirrhosis, a mildly enlarged spleen and small to moderate ascites.
No masses, gallbladder stones or biliary dilitation was
seen. Asymmetrical right external iliac adenopathy and
right inguinal adenopathy were noted on CT scan. Chest
X-ray (CXR) was normal. Transthorasic echocardiogram
demonstrated an ejection fraction of 65%-70% with right
ventricular systolic pressure measured at 24-29 mmHg.
Six weeks after initiation, Entecavir was held in the
emergency department given a concern for a potential
side effect of the medication. The patient was started on
N-acetylcysteine intravenously and on vitamin K. Only a
minimal amount of ascites was visualized on ultrasound,
therefore a paracentesis was not performed. Empiric
piperacillin and tazobactam was initiated for presumed
spontaneous bacterial peritonitis (SBP).
The aminotransferases improved but the bilirubin
and INR continued to rise. Blood and urine cultures were
negative. He was transferred to University of California
Los Angeles (UCLA) for orthotopic liver transplant evaluation.
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To prevent worsening hepatic failure and to prevent
the emergence of a drug-resistant mutation secondary
to abrupt discontinuation of Entecavir therapy, he was
started on Tenofovir 300 mg daily at the UCLA Medical
Center. Repeat HBV DNA level of 5 IU/mL. Paracentesis was positive for SBP and Ceftriaxone was initiated.
The ascites culture and cytology were negative. Repeat
CT scan of the abdomen/pelvis at UCLA confirmed cirrhosis. No hepatic masses or biliary dilatation were noted.
Ascites, splenomegaly and bilateral small pleural effusions
were present.
His mental and respiratory status deteriorated, necessitating intubation and mechanical ventilation. He developed fevers and CXR demonstrated increasing pulmonary
vascular congestion. Antibiotic coverage was broadened
to intravenously vancomycin and piperacillin/tazobactam.
Three days after intubation, sedatives were held in
order to assess his mental status. Non-contrast head CT
scan did not demonstrate any abnormalities. He remained
unresponsive with a spontaneous gag and cough reflex.
Non-contrast CT scan of the chest demonstrated diffuse ground glass opacities bilaterally with consolidation
throughout the lungs consistent with Acute Respiratory
Distress Syndrome (ARDS). Prominent mediastinal lymph
nodes measuring up to 10 mm were also visualized but attributed to be most likely reactive changes to ARDS. Noncontrast brain CT demonstrated interval development of
malignant cerebral edema.
Patient’s overall clinical status deteriorated further requiring multiple vasopressor support and continuous renal
replacement therapy. The patient’s family withdrew care.
Cause of death was acute on chronic liver failure (ACLF)
complicated by multisystem organ failure and acute brain
stem herniation.
Autopsy was limited to the liver. The liver was small
with micro-nodular cirrhosis. Histology demonstrated
diffuse hepatocyte necrosis with florid reactive bile duct
proliferation and acute collapse of hepatic parenchyma.
Immunohistochemistry was negative for hepatitis B
surface and core antigens. Histological examination of
a single 0.7 cm subcapsular nodule on the superior surface of the liver revealed mixed inflammatory infiltrative
cells composed of small mature lymphocytes and scattered atypical multinucleated cells consistent with ReedSternberg cells. Immunohistochemical studied were positive for CD20, CD30, fascin, Epstein-Barr virus-encoded
small RNA, consistent with HL.

DISCUSSION
Chronic HBV affects more than 350 million people
worldwide. Complications of HBV include development
of hepatocellular carcinoma or decompensated cirrhosis. In rare instances, chronic HBV patients can develop
spontaneous severe acute exacerbations of the disease
that result in hepatic failure and death[2]. Acute flares of
HBV are caused by withdrawal of immunosuppressive
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medications, antiviral therapy and HBV genotypic variations. Occasionally, acute exacerbations are spontaneous[1].
We report a case of fatal ACLF associated with undiagnosed HL and initiation of anti-viral treatment.
Review of the literature did not reveal any reports
implicating HL as a catalyst for acute on chronic hepatic
failure. However, HL has been associated with fulminant
hepatic failure (FHF)[3,4].
HL can lead to liver dysfunction through several
mechanisms[3-6] which include (1) tumor infiltration of hepatic vasculature, bile ducts and/or hepatic parenchyma;
(2) vanishing bile duct syndrome from cytokine release; (3)
as a paraneoplastic phenomenon; and by (4) withdrawal
of chemotherapeutic agents in HBV positive individuals.
In cases where HL is implicated with FHF, patients typically have been treated with chemotherapy and ALF is
secondary to reactivation of HBV[7]. To the best of our
knowledge, HL has never been implicated as an eliciting
factor to an acute exacerbation of chronic HBV.
HL most commonly presents as painless lymphadenopathy with hepatic manifestations usually occurring in
advanced stage disease. Liver test abnormalities or ALF
is rarely seen as the initial manifestation of HL and often
only detected post-morten[8-12].
FHF can present in 5%-8% of patients with HL[8,13,14],
although, in reported cases, the patients usually had established malignancies[9-12]. Most reports of FHF in HL
implicate diffuse hepatic infiltration as the etiology[13].
Rarely, is FHF an initial presentation of non-metastatic
HL[8,14-16].
An 18-year retrospective review of ALF patients by
Rowbotham et al[3] reported that 18 out of 4020 patients
(0.44%) were found to have ALF secondary to malignant
infiltration. HL was seen in only 0.07% (3 of 4020) cases.
In the three cases where HL was implicated as the cause
of ALF, two had previously been diagnosed with HL and
had a history of chemotherapy.
Recommended treatment for patients with an acute
flare of HBV is early initiation of oral nucleoside analogs
to suppress HBV DNA viral replication[1,2]. Early suppression may decrease the number of hepatocytes expressing
HBV antigens thereby reducing the target burden for the
immune response, allowing the flare to settle. Nucleoside
analogs lack a direct immunologic effect and have a rapid
effect on viral replication as compared to Interferon therapy[1]. Anti-viral therapy has not impacted short-term survival but has improved long-term outcomes by preventing
future exacerbations and ongoing liver injury[1,2].
Entecavir is a potent nucleoside analogue with low
rates of antiviral resistance (< 1% at 2 years in treatmentnaïve subjects) and has been widely adopted for routine
use in patients with HBV infection[13].
Several studies have documented the benefits of entecavir therapy in ACLF in HBV. Shu et al[17] reported that
entecavir improved overall survival in 84 HBeAg negative
patients. Jochum et al[18] reported that entecavir improved
outcomes in 6 patients with ACLF. In 5 out of 6 of these
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cases, seroconversion to anti-HBsAg was achieved with
normal or trace amounts of HBV DNA within 3 mo.
Chen et al[19] reported improved survival among 352 patients with ACLF after initiation of lamivudine, entecavir
or telbivudine. Wong et al[20] suggested long-term survival
benefit among ACLF if anti-viral therapy (specifically lamivudine) was initiated early (bilirubin less than 20 mg/dL).
In 2011, Wong et al[20] reviewed short and long term
mortality in a small cohort of patients with ACLF who
were treated with entecavir compared to lamivudine. Entecavir use was independently associated with increased
short-term mortality but had a higher virological and biochemical response at week 48. The cause of increase in
short-term mortality is not understood.
In conclusion, ACLF is an uncommon but well recognized complication of hepatitis B. In many instances,
the eliciting trigger is identifiable and treatment with antiviral therapy is beneficial for long-term mortality. Patients
HL typically manifest their disease with systemic symptoms or diffuse hepatic infiltration and rarely present with
FHF[6,11]. HL without prior treatment with chemotherapy
has not been implicated as a trigger for an acute exacerbation of HBV.
This report is a case of fatal acute on chronic hepatic
failure that may have been accelerated by undiagnosed HL
and/or initiation of anti-viral treatment. In reviewing our
patients clinical course and liver autopsy, he developed a
severe acute exacerbation of his chronic HBV coinciding
with the institution of antiviral therapy and the underlying HL perhaps modulating the overall degree of hepatic
injury.
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INTRODUCTION
The association between kidney cancer and lymph node
lymphoma is infrequent. The biggest series reported with
the two coexisting tumors included no more than twenty
patients[1,2]. Nevertheless, many authors have studied this
relationship and suggest that it might be a statistical statement rather than sporadic.
We report a case of a nephroureterectomy for a renal
mass incidentally discovered by imaging techniques. One
of the lymph nodes of the renal hilum was diagnosed as
non-Hodgkin’s lymphoma B type. With the patient being
asymptomatic, chemotherapy was not started and extension studies were requested.
We review the medical literature about the relationship
between kidney cancer and non-Hodgkin’s lymphoma.

Abstract
We report the case of a left laparoscopic nephroureterectomy with the incidental discovery of a non-Hodgkin’s
lymphoma in one of the lymph nodes of the renal hilum.
A laparoscopic nephroureterectomy was decided on for a
64-year-old man. Renal cell carcinoma in the kidney and
one lymph node of the renal hilum with non-Hodgkin’s
lymphoma was found. Chemotherapy was not started for
the lymphoma discovery. There are no signs of relapse
after two years of follow up. Coexistence in the same
patient is an extremely rare condition. We review the literature about this issue to clarify this association.

CASE REPORT
We report a 64-year-old man with the incidental ultrasound discovery of a left kidney mass in the context of
image studies for elevated blood pressure.
Medical history included ankylosing spondylitis with
no other pathologies. Blood analysis showed low platelets
with the rest of parameters within normal limits. One of
the three urine cytologies showed urothelial atypia.
Abdominal computed tomography (CT) was requested and revealed a solid mass at the lower pole of the left
kidney, in touch with the lower calyceal group, and with

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Renal cell carcinoma; Lymphoma; Nephrectomy
Core tip: This is a case of a nephroureterectomy for a renal mass incidentally discovered by imaging techniques.
One of the lymph nodes of the renal hilum was diagnosed as non-Hodgkin’s lymphoma B type, the patient
being asymptomatic at that moment. Chemotherapy was
not started and extension studies were requested.
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Figure 1 Abdominal contrast enhanced tomography with left kidney
mass.

Figure 2 Yellow kidney tumor in touch with rose node, located at hilum, 4 cm
in diameter.

Bone marrow biopsy was negative for lymph proliferative
disease. Chemotherapy was not started and after two
years of follow up, the patient is asymptomatic with no
imaging signs of relapse in the control studies that were
requested.

DISCUSSION
The American Cancer Society has reported that one of
five Americans will develop cancer in their lifetime. For
those patients who develop a tumor, the chance of developing a second tumor during their lifetime is one in
three[1].
Renal cell carcinoma (RCC) and non-Hodgkin’s
lymphoma are relatively common neoplasms that have
dramatically different natural histories and management
strategies. These neoplasms are considered curable in the
early stages but the ability to treat the advanced disease is
much more limited in renal cell carcinoma[3].
Second malignancies reported to be associated with
renal cell carcinoma include bladder[4], prostate, rectum[5],
lung[6], non-Hodgkin’s lymphoma and melanoma. In general, 27.4% of the cases were related previously, 44.5%
were synchronous and 39.2% were subsequent. Rabbani
et al[7] reported the specific association between nonHodgkin’s lymphoma and RCC from the whole sample
of patients with RCC (763 patients) with a second primary malignancy (209 patients). They described 19 cases
of non-Hodgkin’s lymphoma, 8 as an antecedent, 8 synchronous and 3 metachronous[7].
Many authors have reported the association between
non-Hodgkin’s lymphoma and kidney cancer but there
are contradictory results[8]. However, in one of the biggest
series with patients affected by the two kinds of tumors
(1425 patients), the standardized incidence of ratios (SIR)
were used to estimate the risk of later primary cancer in
patients diagnosed with renal cancer, calculated as the
ratio of observed numbers (ONo) and expected numbers
(ENo) of cases. The SIR for a second primary cancer in
patients with RCC was significantly higher for bladder
cancer, melanoma and non-Hodgkin’s lymphoma. Addi-

Figure 3 A microscopic view of the tumors. In the left, renal conventional
clear cell carcinoma. In the right, a lymph node with small B cell lymphoma.

contrast enhancement, a permeable renal vein and one
hilum adenopathy (Figure 1).
Exploration of the ureter with an ureterorenoscopy
was performed to exclude ureteral lesions.
After discussion about the case with the contrast enhanced computed tomographic images, we performed a left
laparoscopic nephrectomy and ureterectomy. We argued that
the laparoscopic nephroureterectomy would not add more
morbidity post surgery and it would give us information
about the complete upper left urinary system (Figure 2).
The pathology report described a renal clear cell carcinoma, 3.8 cm in diameter and Ⅱ Fuhrman cell grade.
Additionally, lymphoid spreading was reported at one of
the lymph nodes of the left renal hilum with pathology
stage pT1N0. These findings and the immunochemistry
studies (which were positive for CD20, bcl-2 and bcl-6
and negative for CD10) were in concordance with follicular non-Hodgkin’s lymphoma B type and cell grade 2,
with extension out of the node capsule and peripheral fat
(Figure 3).
The post operative course was uneventful and the patient was discharged on the fifth day.
The patient was followed up by urology and hematology. Extension studies were requested and a neck-thoraxabdominal CT showed no special radiological findings.
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tionally, non-Hodgkin’s lymphoma was reported to occur
with a much stronger rate after renal transplantation[9].
In 1996, Tihan et al[2] studied the coexistence of RCC
and lymphoma, with 1252 renal cancer patients and 1660
non-Hodgkin’s lymphoma patients reported. Two neoplasms coexisted in 15 patients, 11 females and 4 males.
The average age was 62 years. The clinical presentation of
patients with coexisting RCC and non-Hodgkin’s lymphoma showed three patterns. In the most common pattern,
patients developed lymphoma and staging work up revealed a low grade renal cancer. The second pattern was a
renal mass and incidental diagnosis of low grade lymphoma located at the retroperitoneum or spleen. In the third
pattern, there were 9 years between the occurrence of
renal neoplasm and lymphoma. Most of the renal masses
were managed by nephrectomy and the lymphoma with
chemotherapy. Complete remission was reported in 50%
of cases. Consequently, there was a statistical association
and the possible etiology could be immune deficiencies or
genetic/familiar predisposition[2].
In conclusion, we report the case of a patient that,
after an intervention for a kidney tumor, a follicular nonHodgkin’s lymphoma was discovered in one of the lymph
nodes of the renal hilum. The coexistence of RCC and
non-Hodgkin’s lymphoma is infrequent. However, many
reports have investigated if this association is sporadic or
statistical. In spite of the existence of papers in both directions, the most important studies with a significant number of patients suggest that the relationship between these
two neoplasms is stronger than other kinds of tumors.
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Rare case of a solitary huge hepatic cystic lymphangioma
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swelling and necrosis. The patient has now been followed up for nearly two years after surgery, with no
recurrence to date.
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Core tip: Lymphangiomas are congenital malformations of the lymphatic system. A hepatic lymphangioma
is a rare benign neoplasm that is usually associated
with lymphangiomas of other viscera. A solitary lymphangioma is unusual. Here, we report a rare case of a
solitary huge primary hepatic cystic lymphangioma. It
was discovered on routine physical examination and
the patient had no obvious symptoms. The diagnosis
was confirmed by histological examination. The patient
has now been followed up for nearly two years after
surgery and has had no recurrence.
Original sources: Zhang YZ, Ye YS, Tian L, Li W. Rare case
of a solitary huge hepatic cystic lymphangioma. World J Clin
Cases 2013; 1(4): 152-154 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v1/i4/152.htm DOI: http://dx.doi.
org/10.12998/wjcc.v1.i4.152

Abstract
A hepatic lymphangioma is a rare benign neoplasm
and is usually associated with lymphangiomas of other
viscera. A hepatic lymphangioma can be solitary, cystic
or associated with multiple liver lesions and is characterized by cystic dilatation of lymphatic vessels in
the hepatic parenchyma. A solitary lymphangioma is
unusual. Here we report a rare case of a solitary huge
primary hepatic cystic lymphangioma in a 42-yearold woman. It was discovered on routine physical examination and the patient had no obvious symptoms.
Ultrasonography and computed tomography (CT)
showed a giant “hepatic neoplasm” that occupied the
right liver lobe. The lesion was approximately 20.0 cm
× 15.0 cm × 10.0 cm in size and contained cystic and
solid components. There were multiple septa inside
the tumor, with some calcifications in the septa. Surgical resection was performed. Histological examination
revealed multiple cystic structures lined with epithelial
cells on the inner walls, accompanied by interstitial
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INTRODUCTION
A hepatic lymphangioma is a rare benign tumor and is
usually associated with lymphangiomas of other viscera.
It can be solitary, cystic or associated with multiple liver
lesions and is characterized by cystic dilatation of lymphatic vessels in the hepatic parenchyma[1]. It can occur
at any age and the majority of lesions are found incidentally[2]. Surgical resection is normally performed due to
the symptoms or because of concern about malignancy.
In this report, we describe a rare case of a solitary huge
primary hepatic lymphangioma which was incidentally
found in a 42-year-old woman. We additionally provide a
current literature review on this topic.
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Figure 1 Computed tomography scan: A huge cystic mass with multiple
septations is seen in the right lobe of the liver. There was no enhancement in
the cystic regions but the septa were enhanced and seemingly had calcification.

B

Figure 3 Histopathological findings. A: Dilated lymphatic cavities accompanied with partial infarction. Lymph cells were seen lining the wall of the cyst,
hematoxylin and eosin (HE), × 100; B: Simple squamous epithelia and eosinophilic hepatic cells (HE, × 200).

cystic structures lined with epithelial cells on the inner
walls, accompanied by interstitial swelling and necrosis
(Figure 3). Immunohistochemistry showed endothelium
markers CD34(+), AFP(-), D2-40(-), Hepatocyte(-),
CK117(-), CK8(focal+) and Ki67(< 1%+). The pathological diagnosis was liver lymphangioma. The patient has
now been followed up for nearly two years post surgery,
with no sign of any recurrence to date.

DISCUSSION
Lymphangiomas are the results of congenital malformations of the lymphatic system. The condition is due
to obstruction of lymphatic fluid drainage between the
cystic lymphatics and the central veins, or abnormal development of the lymphatic branches, or formation of
separated lymphatics and cysts which result in lymphangiomas[1,2]. Lymphangiomas are typically featured in both
malformations and neoplasms. Lymphangiomas have
been classified into three types: simple lymphangioma,
cavernous lymphangioma and cystic lymphangioma[3].
Other authors have divided lymphangiomas into five
types: simple lymphangioma, cavernous lymphangioma,
cystic lymphangioma, lymphangiohemangioma and
lymphangiosarcoma[4]. Among these five types, cystic
lymphangiomas are the most common. The fluid component of a lymphangioma can be serous or chylaceous,
depending on the location of the lymphangioma. In the
presence of hemorrhage or infection, a lymphangioma
can be bloody or purulent. In the present case, the fluid
was coffee-like, indicating that hemorrhage might have
occurred (Figure 2).
More than 95% of lymphangiomas occur in the neck
and axilla. Abdominal lymphangiomas are rare (less than
1%) and usually occur in the mesentery and retroperitoneum. Although hepatic lymphangiomas are considered
as a subset of multiple abdominal lymphangiomas, they
rarely occur in the liver alone. Hepatic lymphangiomas
are single or multiple occurrences of lymphangiectasia,
containing blood in the lumen and lined with endothelial cells which have inconspicuous nuclei on the inner

Figure 2 Gross sample: cystic mass in the right liver lobe, measuring 23 cm ×
15 cm × 7 cm.

CASE REPORT
A 42-year-old woman was admitted because of a mass
in the right lobe of her liver which was discovered on
routine physical examination. There were no obvious
symptoms, such as pain, fever, jaundice or weight loss.
Ultrasonography showed a giant “hepatic neoplasm” occupying the right liver lobe. The mass measured approximately 20.0 cm×15.0 cm × 10.0 cm and contained cystic
and solid components. There were multiple septa inside
the tumor. There was no internal or external hepatic bile
duct expansion. Contrast-enhanced computed tomography (CT) showed a huge, non-homogeneous, relatively
well-defined, low density cystic mass with multiple septa
occupying the right lobe of the liver. The inner margin
was near the middle hepatic vein. There were some calcifications in the septa. There was no enhancement in
either the arterial or venous phases in the cystic areas, but
the septa were seemingly enhanced (Figure 1). Laboratory
tests also did not produce any positive findings. Exploratory laparotomy revealed that the tumor was a 15.0 cm
× 15.0 cm brown soft mass in the right lobe of the liver.
Hemihepatectomy and cholecystectomy were performed
(Figure 2). Histological examination showed that there
were multiple cystic structures; two larger ones measured
6.0 cm × 3.0 cm × 1.0 cm and 13.0 cm × 10.0 cm × 3.0 cm,
respectively, and contained coffee-like fluid. There were
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walls[4-6]. Hepatic lymphangiomas usually cause liver tissue
destruction due to extrusion of the normal liver tissue
(Figure 3).
Normally, most hepatic lymphangiomas are found by
routine physical examination or from other complaints
and have no specific clinical presentation. Occasionally, abdominal pain is caused due to the compression
of surrounding tissues or organs[1]. In the present case,
the patient’s liver mass was discovered during her wellness physical examination; no other abnormalities were
found. Ultrasonography or CT imaging may lead to a
misdiagnosis of hepatic hemangioma or hepatic cystadenocarcinoma. Thickness of the cyst wall, number
of cystic septations and internal echoes may be helpful
to differentiate lymphangioma from other mesenteric
cysts[7]. CT imaging can reveal the cystic characteristics.
When containing chylous fluid, the cysts may manifest
as a negative CT value. Other reports have also revealed
that the characteristic CT imaging features of a lymphangioma are a cystic or multicystic lesion with no enhancement in the central region and enhancement in the septa.
If a lymphangioma and hemangioma co-exist, the lesion
will be enhanced. This feature correlates with the present case, in which there were no enhancement regions in
the cystic areas but the septa were seemingly enhanced
(Figure 1)[1,2,5]. Magnetic resonance imaging (MRI) of a
lymphangioma usually shows a multiloculated heterogeneous mass with low signal intensity on T1-weighted
images and high signal intensity on T2-weighted images
because of the content of the lymphangioma[6]. MRI is
very helpful for determining such characteristic features
of a lesion because T2-weighted and heavily T2-weighted
imaging are sensitive to the presence of water. However,
when hemorrhage or infection occur, the CT value of the
cystic region will rise and may lead to misdiagnosis[8]. The
image as seen on MRI corresponds to dilated lymphatic
spaces and is useful in differentiating a lymphangioma
from a true solid neoplasm.
Lymphangiomas are benign hamartomas but have a
risk of cancerization. Continuing enlargement can cause
rupture. Surgical resection of lymphangiomas has been
considered standard treatment. Histopathological examination from frozen section is helpful for intraoperative
diagnosis if it is difficult to make a clear diagnosis during

the operation. For huge or multiple lymphangiomas, liver
transplantation is also considered[9].
The prognosis of hepatic lymphangiomas is good and
patients have no need for further treatment after resection. It has been found that a lymphangioma rarely recurs
or progresses[10]. In the present case, the patient has now
been followed up for nearly two years and has had no
sign of any recurrence to date.
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INTRODUCTION
Splenic lymphangiomas are usually benign tumors that
predominantly affect children, whereas only a few cases
have been reported in adults[1-3]. Previous case reports revealed no particular findings in the image analysis, which
uniformly indicated solitary cysts, or multiple cysts without contrast enhancement or only with slight enhancement of the thin septa[1,3-5], except for one case of a solid
mass with diffuse and prolonged enhancement[2]. Here
we present a histopathologically proven case in which a
solid-cystic mass of the spleen in the computed tomography (CT) images showed no enhancement of the cysts
and prominent enhancement of the solid components.
To the best of our knowledge, these special contrastenhanced CT findings are relatively rare.

Abstract
Lymphangioma, a congenital malformation of the lymphatic system, is usually found in children, and generally occurs in the neck and mediastinum. It is rarely
found in the spleen. The clinical features of splenic
lymphangioma typically include abdominal pain, nausea, and abdominal distention. Frequently, however,
this condition is asymptomatic and is incidentally detected by abdominal ultrasonography or by an abdominal computed tomography (CT) scan. In this paper, we
retrospectively describe a case of incidentally detected
splenic lymphangioma in a 30-year-old woman with
special abdominal contrast material-enhanced CT findings, which was accurately diagnosed by histopathology. The clinical and physical examinations related to the
mass were negative. A few cases of splenic lymphangioma have been reported previously; however, the presentation of the mass and the enhancement pattern in
the contrast medium-enhanced CT images were quite
extraordinary. These findings had misled our abdominal
radiologists to consider it as other neoplastic diseases
of the spleen.

CASE REPORT
A 30-year year-old woman was admitted to our hospital
with a splenic mass detected by abdominal ultrasonography, which was performed for recurrent epigastric pain at
another hospital. The epigastric pain was later attributed
to gall bladder lithiasis. The patient’s past and familial
medical histories indicated no abnormalities. There were
no positive symptoms related to the splenic mass. Physical examinations detected no mass or splenomegaly in
the left upper quadrant of the abdomen. Peripheral blood
count, coagulation studies, and liver and kidney function
tests were all within normal limits.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography findings of the splenic lymphangioma. A: A heterogeneous solid-cystic mass (straight arrow) with a welldefined margin in the spleen, as shown in the plain image. The solid components show slight hypo-density; B: Arterial phase image shows the mass
(straight arrow) with multiple non-enhanced cysts (curved arrow). The solid
portions manifest as obvious enhancement; C: Parenchyma phase image
shows obviously progressive enhancement of the solid portions; D: Parenchyma phase image of the upper location of the mass showing the same
presentation and enhancement pattern.

by a single layer of flat endothelial cells[7]. Splenic lymphangiomas are mostly asymptomatic; therefore, the final
diagnosis should be based on a combination of clinical,
radiological, and histopathological findings.
In most cases, splenic lymphangiomas present with
thin-walled cystic masses without enhancement or with
only slight enhancement of the thin septa in the CT studies. We detailed a histologically confirmed case in which
the mass manifested as a solid-cystic lesion. The multiple
cysts showed no enhancement, as in previous cases[1,3-5];
however, the solid components showed obvious progressive enhancement. Histopathologically, however, there
were no real solid components, and the solid, prominently enhanced portions in the CT images simply represented the dilated blood sinuses in the red pulp within
the mass. The presence of reduced blood velocity and
collecting blood in the dilated blood sinuses may have resulted in more contrast medium per voxel compared with
the peripheral normal sinuses, and may have eventually
led to obviously progressive enhancement.
Thus, lymphangioma presenting with this kind of solid-cystic mass in the image studies may be misdiagnosed.
The differential diagnoses of splenic lymphangiomas
often include other solid and cystic lesions of the spleen,
such as hemangioma, chronic infection, lymphoma and
metastasis. Hemangiomas may sometimes display solid
and cystic portions[8]. Contrast-enhanced CT scans may
show delayed enhancement within the solid portion.
Punctate calcification can be seen in the central solid portion, and curvilinear calcification may be seen in the cystic areas[8]. Parasitic infection with Echinococcus granulosus
is the main cause of cystic proliferations of the spleen[9].
The differential factors are the patients’ history, calcifica-

CT showed a heterogeneous solid-cystic mass with a
well-defined margin located in the normal sized spleen
in the plain images. Within the mass, there were multiple
small cysts of variable size. The cysts showed sharp borders with no enhancement at either the arterial or parenchymal phase, whereas the solid components presented
with persistently progressive enhancement (Figure 1). At
this point, our radiologists suspected a splenic tumor.
Splenectomy was eventually undertaken for the splenic mass. During the operation, a solid mass was found,
which had no clear boundary with the peripheral splenic
parenchyma. The final histopathological result was
splenic cavernous lymphangioma. The findings revealed
multiple lymphatic vesicles of variable size, and the blood
sinuses in the red pulp within the mass that were dilated
compared with the peripheral red pulp. The vesicles were
lined by a single layer of flat endothelial cells, and some
vesicles were filled with pink eosinophilic lymphatic fluid
(Figure 2).

DISCUSSION
Lymphangiomas are generally considered to be congenital malformations of the lymphatic system, and they
occur mostly in the neck, mediastinum and retroperitoneum[4]; they are seldom found in the spleen. Histologically,
lymphangiomas are classified into three subtypes according to the congenital dilated lymphatic channels: capillary
(super-microcystic), cavernous (microcystic), or cystic
(macrocystic)[6]. Our case was ultimately diagnosed as
the cavernous type. Cavernous lymphangiomas are composed of numerous irregular cavernous spaces containing
amorphous eosinophilic fluid and few lymphocytes, lined
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of the gastrointestinal tract showing extensive plasma cell
differentiation with prominent Russell bodies
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G, IgA and IgM. Based on these findings, Russell body
enteritis, crystal-storing histiocytosis and IPSID were
ruled out. As the tumor formed no mass lesions and
was restricted to the gastrointestinal tract, MALT lymphoma with extensive plasma cell differentiation was
finally diagnosed. The patient showed an unexpectedly
aggressive clinical course. The number of atypical lymphocytes in peripheral blood gradually increased and
T-prolymphocytic leukemia (T-PLL) emerged. The patient died of T-PLL 7 mo after admission. Autopsy was
not permitted.
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Core tip: This report describes an extremely rare case
of B-cell neoplasm, comprising mucosa-associated lymphoid tissue (MALT) lymphoma of the gastrointestinal
tract showing extensive plasma cell differentiation with
prominent Russell bodies. The pathological diagnostic
strategy is also discussed. The patient died of sequentially emerging T-prolymphocytic leukemia (T-PLL).
Concomitant T-PLL and MALT lymphoma has not been
reported previously.

Abstract
A 73-year-old Japanese woman was hospitalized for
detailed examination of nausea, diarrhea and loss of
appetite. Atypical erosion in the ileum was found on
endoscopy. Biopsy of this erosion showed proliferation
of cells containing numerous Russell bodies. Differential diagnoses considered were Russell body enteritis,
crystal-storing histiocytosis, Mott cell tumor, immunoproliferative small intestinal disease (IPSID) and mucosaassociated lymphoid tissue (MALT) lymphoma. The cells
containing prominent Russell bodies showed diffuse
positivity for CD79a and CD138, but negative results
for CD20, CD3, UCHL-1, CD38 and CD68. Russell bodies were diffusely positive for lambda light chain, but
negative for kappa light chain, and immunoglobulin (Ig)
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INTRODUCTION
Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT) lymphoma is an extranodal
lymphoma composed of morphologically heterogeneous
small B-cells, including marginal zone cells, cells resembling monocytoid cells, small lymphocytes and scattered
immunoblasts and centroblast-like cells. Plasmacytic
differentiation is frequently found in cutaneous MALT
lymphomas and is a constant and often striking feature in
thyroid MALT lymphomas, but is relatively rare in MALT
lymphoma of the gastrointestinal tract including gastric
lesions[1]. We encountered a rare case of MALT lymphoma of the gastrointestinal tract showing extensive plasma
cell differentiation with prominent intracytoplasmic immunoglobulin (Ig) called Russell bodies. Furthermore,
T-prolymphocytic leukemia (T-PLL) emerged sequentially. To the best of our knowledge, no such case has been
reported previously in the English literature.

Figure 1 Color-faded cobble-stone like erosion in the ileum (arrows).
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B

CASE REPORT
A 73-year-old Japanese female was admitted to hospital
for detailed examination after she presented with nausea, diarrhea and loss of appetite. She had been taking
medication for hypertension and a pacemaker had been
implanted for sick sinus syndrome. Laboratory tests on
admission revealed mild pancytopenia (red blood cell
count, 2.73 × 106/μL; hemoglobin, 8.3 g/dL; hematocrit, 24.0%; white blood cells, 3.3 × 103/μL; platelets,
3.3 × 104 /μL). Serology and coagulation tests showed
no abnormality: total protein, 5.1 g/dL (normal range,
8.3-6.7 g/dL); albumin, 2.4 g/dL (normal range, 5.0-3.8
g/dL); and C-reactive protein, 1.4 mg/dL (normal range,
< 0.30 mg/dL). Protein compartmentation was almost
normal. Serological testing revealed positivity for serum
anti-human T-lymphotropic virus (HTLV)-1 antibody.
Contrast-enhanced computed tomography of chest,
abdomen and pelvic regions showed no specific finding.
Endoscopy of the upper gastrointestinal tract showed
findings of mild chronic gastritis. Biopsy from the stomach yielded no specific findings such as amyloid or neoplastic lesions. Helicobacter pylori (H. pylori) infection was
histologically examined using hematoxylin and eosin, Giemsa and immunohistochemical staining, but no evidence
of H. pylori infection was found. Endoscopic study of
the colorectum and ileum revealed color-faded cobblestone like erosion in the ileum (Figure 1). Biopsy of this
erosion showed proliferation of mononuclear cells with
extensive cytoplasm containing numerous eosinophilic
globules in the submucosal layer (Figure 2). Morphologically, the eosinophilic globules were considered to represent Russell bodies. Similar histology was observed in a
biopsy specimen obtained from an erosion of the rectum
found on colonoscopy 2 mo later. Immunohistochemistry for light chain gamma-globulin revealed monoclonality of the lambda chain (Figure 3A). Initial pathological
diagnosis of this lesion was crystal-storing histiocytosis.

WCCR|www.wjgnet.com

Figure 2 Biopsy specimen taken from the erosion in the ileum, showing
proliferation of mononuclear cells containing numerous Russell bodies in
the submucosal layer. A: HE, × 100; B: × 400.

The possibility of underlying lymphoproliferative or plasma cell disorders that produce monoclonal Ig, such as
plasma cell myeloma, lymphoplasmacytic lymphoma, and
monoclonal gammopathy of undetermined significance
(MGUS) was clinically considered. Additional examination of peripheral blood revealed high levels of soluble
interleukin-2 receptor (sIL-2R) (2280 U/mL; normal
range, 122-496 U/mL) and Bence-Jones protein (BJP)
was detected from first examination of urine. However,
no abnormality was observed on examination of bone
marrow and BJP was never detected second or subsequent urine examinations. A definite clinical diagnosis of
lymphoproliferative or plasma cell disorder thus could
not be made.
The patient was clinically observed using intravenous
drip infusion for nutrition. However, the number of
atypical lymphocytes in peripheral blood (Figure 3B) and
the serum level of sIL-2R gradually increased (maximum:
white blood cells, 9.8 × 104/μL; atypical lymphocytes,
78%; sIL-2R, 4810 U/mL). Analysis by flow cytometry
revealed that atypical lymphocytes in peripheral blood
expressed CD2, CD3, CD5 and CD7. As this patient was
a HTLV-1 carrier, adult T-cell leukemia/lymphoma was
initially considered. However, negative results for proviral DNA of HTLV-1 in tumor cells and the evidence
of gene rearrangement of T-cell receptor (TCR)-beta/
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Figure 3 Immunohistochemistry. A: Immunohistochemistry for lambda light chains using biopsy specimen from the ileum (× 400); B: Atypical lymphocytes in peripheral blood diagnosed as T-prolymphocytic leukemia (Giemsa stain, × 1000); C: Immunohistochemistry for CD79a using biopsy specimen from the ileum (× 200); D:
Immunohistochemistry for CD138 using biopsy specimen from the ileum (× 200).

gamma indicated a diagnosis of T-PLL. The diagnosis of
T-PLL was reached 4 mo after admission, but the patient
showed complications with several infectious diseases.
Although therapies to control infections were performed,
chemotherapy for T-PLL could not be initiated because
of poor general condition. The patient died of T-PLL 3
months after diagnosis. No autopsy was permitted.

DISCUSSION
The characteristic feature of ileal lesions in the present
case was cells containing prominent Russell bodies. Similar pathology could be observed in Russell body gastritis,
crystal-storing histiocytosis and Mott cell tumor. These
entities are all rare and therefore not well-known and potentially easily confused.
Crystal-storing histiocytosis is a rare condition in
which crystalline material accumulates in the cytoplasm
of histiocytes, typically in association with lymphoproliferative or plasma cell disorders such as plasma cell myeloma, lymphoplasmacytic lymphoma, or MGUS[2,3]. In the
present case, although abundant cytoplasm containing
numerous globules suggested that these cells were macrophages that had phagocytosed Ig, negative expression of
the macrophage marker CD68 ruled out the pathological
diagnosis of crystal-storing histiocytosis.
The other potentially confusing entity is Russell body
enteritis. Tazawa et al[4] described a very peculiar, localized
accumulation of plasma cells with Russell bodies in the
gastric mucosa, which they named Russell body gastritis.
Relationships of H. pylori have been documented in several series[5-7], but H. pylori-negative cases have also been
reported[8,9]. Only two cases with duodenal lesions have
been reported as Russell body duodenitis[10,11], and lesions
of the small intestine, colon and rectum have not previously been described. Russell body gastritis is considered
a non-neoplastic, inflammatory lesion and therefore the

Pathological diagnosis
Although the initial pathological diagnosis of the erosion in the ileum was crystal-storing histiocytosis, further
pathological investigation and discussion of the ileal
lesion was performed. The cells containing prominent
Russell bodies were diffusely positive for CD79a and
CD138 (Figure 3C and D), but negative for CD20, CD3,
UCHL-1, CD38 and CD68. This indicated the neoplastic
tumor cells with plasma cell differentiation rather than
secondary deposition of Ig produced by plasma cell disorders of another site. The tumor cells were negative for
IgG, IgA and IgM. Immunoproliferative small intestinal
disease in the form of alpha heavy chain disease was
thus ruled out. The remaining difficulty was whether
the case should be categorized as MALT lymphoma or
plasmacytoma. As the tumor formed no nodules and was
restricted solely to the gastrointestinal tract (ileum and
rectum), the final pathological diagnosis was MALT lymphoma showing extensive plasma cell differentiation with
prominent Russell bodies.
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Ig produced is usually polyclonal. In the present case,
Russell bodies were diffusely positive for lambda light
chain. This indicates the produced Ig was monoclonal
and additional findings of diffuse positivity for CD79a
(B-cell marker) and CD138 (plasma cell marker) indicated
that this lesion was a B-cell neoplasm showing extensive
plasma cell differentiation with production of monoclonal Ig. The diagnosis of Russell body enteritis was thus
ruled out.
The remaining problem is whether to categorize this
lesion as MALT lymphoma with extensive plasma cell
differentiation or plasma cell neoplasm. Extensive plasmacytic differentiation is frequently found in cutaneous
MALT lymphomas[12] and thyroid MALT lymphomas[13],
but is rare in the gastrointestinal tract. Plasma cell myeloma is a bone marrow-based, multifocal plasma cell
neoplasm[1], and thus is not compatible with the present
findings. Although distinction between lymphomas that
exhibit extreme plasma cell differentiation and extraosseous plasmacytoma is difficult[14,15], the present case was
finally diagnosed as MALT lymphoma because plasmacytoma usually forms mass lesions, while no mass lesions
were identified in the present case.
A Mott cell (also known as a grape cell) is a specific
form of plasma cell that contains multiple Russell bodies. Plasmacytoma involving such cells is called Mott
cell tumor or grape cell plasmacytoma[16,17]. Extramedullary Mott cell tumors are rare. Several cases of Mott
cell tumor of the gastrointestinal tract including Mott
cell tumor-like lesions have been reported[18-22]. These
reported cases were all gastric lesions. We consider the
diagnosis of Mott cell tumor as more suitable for plasmacytoma consisting of Mott cells than MALT lymphoma
with Russell bodies and/or Dutcher bodies. Given this
consideration, the term “Mott cells” was avoided in the
diagnosis of the present case.
From the site of involved organs, IPSID, as an alpha
heavy chain disease, must be included in the differential
diagnosis because the small intestine is typically involved
in this pathology. IPSID typically occurs in the Middle
East[23], the Cape region of South Africa[24] and a variety
of other tropical and subtropical locations and plasma
cells in IPSID produce IgA. The diagnosis of IPSID did
not fit the present case, given the location and absence of
IgA production.
The patient died of T-PLL, representing a key aspect
of this case. T-PLL is rare, representing approximately 2%
of cases of mature lymphocytic leukemia in adults[25]. The
diagnosis is made based on peripheral blood films showing a predominance of small to medium-sized lymphoid
cells with non-granular basophilic cytoplasm, round oval
or markedLy irregular nuclei and a visible nucleolus. TCR
genes, TCR beta (TRB@ at 7q34), and gamma (TRG@
at 7p14) are commonly rearranged in T-PLL[1]. Although
response to alemtuzumab (anti-CD52) has been reported[26,27], the majority of cases show a clinical course
of aggressive, chemotherapy-resistant malignancy with
a median survival of less than one year. T-PLL has been
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associated with the development of second lymphoma.
Among the associations reported in the literature are
T-PLL and classic Hodgkin disease[28] in which patients
diagnosed and treated for T-PLL developed diffuse large
B-cell lymphoma (DLBCL)[29-31]. Although DLBCL could
occur via MALT lymphoma, no previous reports have
described T-PLL accompanying MALT lymphoma.
Because no autopsy was performed, the spread of
MALT lymphoma by the terminal stage was unknown. If
nodal involvement, bone marrow involvement or mass
lesions of B-cell tumor had been found at autopsy, this
case might have been categorized as plasmacytoma and
might have been reported as Mott cell tumor. It is also
unclear whether the patient’s chief complaints involving
the digestive tract depended on MALT lymphoma or indolent T-PLL.
In summary, this report describes an extremely rare
case of B- and T-cell neoplasms along with the pathological diagnostic strategy. Although unsolved questions remained, we reported this case because of the rarity of the
pathology and the educational value of the discussion.
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HEMIC AND LYMPHATIC DISEASES

Giant cystic lymphangioma originating from the lesser
curvature of the stomach
Thijs Ralf van Oudheusden, Simon Willem Nienhuijs, Thomas Bernard Joseph Demeyere,
Michael Derek Philip Luyer, Ignace Hubertus Johannes Theodorus de Hingh
stomach. Radical resection of the tumor was performed
along with a partial gastrectomy to address potential
invasion into the adjacent tissues. Histological analysis
confirmed the diagnosis of a multicystic lymphangioma.
The postoperative recovery was uneventful and the patient was discharged after 6 d. At 3-mo follow-up, the
patient was in good health with no signs of recurrence.
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Core tip: A 44-year-old man presented with abdominal
distension and unexplained weight loss. Computed tomography scan of the abdomen showed an enormous
multilobulated cystic process. Subsequent exploratory
laparotomy revealed a cystic mass containing 6 L serous fluid, originating from the lesser curvature of the
stomach. Pathological examination of the resected
specimen obtained by radical partial gastrectomy indicated multicystic lymphangioma, a rare benign tumor
caused by congenital or traumatic defects of lymphatic
channels. Although these large tumors can cause mass
effect symptoms and result in serious complications,
this case had an uneventful recovery and no complaints
at 3-mo follow-up.

Abstract
Cystic lymphangiomas are rare benign tumors. Most
frequently occurring in children and involving the neck
or axilla, these tumors are much less common in adults
and very rarely involve the abdomen. The known
congenital and acquired (traumatic) etiologies result
in failure of the lymphatic channels and consequent
proliferation of lymphatic spaces. This case report describes a very rare case of a giant mesenteric cystic
lymphangioma in an adult male with no clear etiology
and successful resolution by standard radical resection.
A previously healthy 44-year-old male presented with
a 6-wk history of progressive upper abdominal pain,
vomiting, anorexia and unintentional weight loss accompanied by rapid abdominal distension. A palpable
mass was detected upon physical examination of the
distended abdomen and abdominal computed tomography scan showed a giant multilobulated cystic process,
measuring 40 cm in diameter. Exploratory laparotomy
revealed an enormous cystic mass containing 6 L of
serous fluid. The process appeared to originate from
the lesser omentum and the lesser curvature of the
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INTRODUCTION
Cystic lymphangiomas are rare, slow-growing, benign
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Figure 3 Status after radical resection with partial gastrectomy.

Figure 1 Abdominal computed tomography-scan revealing an enormous
cystic process.

Figure 2 First view after midline incision.

Figure 4 Resected cystic process with near complete fluid drainage.

tumors, originating from lymphatic channels[1]. Most
frequently, these tumors are diagnosed in children (up to
90% manifest before the age of three[2-4]) and are generally localized to the neck or axilla (95% of cases); localization to the abdominal cavity is more common among
the rare adult cases[5,6]. Regardless of age, clinical presentation is diverse, varying from complaints of mild nausea
to acute abdominal pain, with mass effect accounting for
the transition to a symptomatic state[7]. Diagnosis in asymptomatic cases has been made as a coincident finding
during laparotomies to address other issues[8].
Here, we describe the case of a giant mesenteric cystic
lymphangioma (GMCL) occurring in a middle-aged adult
male, which was successfully treated with partial gastrectomy. At > 44 cm, this GMCL is the largest reported to
date in the publicly available literature.

(Figure 1), with unclear origin. The differential diagnosis
at that time contained cystic lymphangioma, duplication
cyst, pancreatic cyst, gastro-intestinal stromal tumor and
multicystic mesothelioma.
During this initial examination period, the patient
could not tolerate any food and required continuous analgesic drug treatment to control severe abdominal pain.
An exploratory laparotomy was performed and revealed
an enormous lobulated mass at the midline incision (Figure 2). Near complete drainage of the mass (total of 6 L
serous fluid) was required to gain access to the abdominal
cavity. The tumor was then observed to originate from
the lesser omentum and lesser curvature of the stomach.
The left gastric artery and vein were found to be completely enveloped by the tumor, and were therefore dissected. Radical resection of the tumor along the minor
curvature of the gastric antrum was carried out with a tristapler (Figure 3).
The resected mass process, with some remaining
fluid, measured 19 cm × 17 cm × 4 cm (Figure 4). Pathological analysis confirmed the diagnosis of multicystic
lymphangioma attached to the serosal side of the stomach, and indicated no signs of malignancy. Diagnosis was
based on dilated cystic structures (Figure 5), delineated
with endothelial lining as proven by CD31-staining (Figure 6). Absence of red blood cells and presence of lymphoid tissue confirmed the diagnosis of lymphangioma.
Postoperative recovery was uneventful and the patient
was discharged 6 d later with complete relief of all prior

CASE REPORT
A 44-year-old man presented to a local clinic with a
roughly 6-wk history of progressive upper abdominal
pain, vomiting, and anorexia. The patient also reported
unintentional weight loss of at least 4 kg that was accompanied by a progressive distension of the abdomen.
Upon referral to our center for further analysis, computed tomography (CT) was performed to evaluate the
palpable abdominal mass detected by routine physical
examination. The CT-scan showed a giant multilobulated cystic process, measuring at least 40 cm in diameter
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Figure 5 Microscopic view of specimen, depicting various lymphatic
spaces (hematoxylin-eosin stain, x 100).

Figure 6 Endothelial lining of cysts (CD31 immunostain, x 400).

ing tissues of the related organ of origin) was performed
to help reduce the risk of recurrence since these tumors,
although benign, tend to invade adjacent structures[11].
In conclusion, this case report describes a rare adult
case of cystic mesenteric lymphangioma. Despite being
the largest tumor of its type reported to date, the standard surgical treatment of radical resection including a
partial gastrectomy was able to rapidly and successfully
resolve the condition. Cystic mesenteric lymphangioma
should be considered as differential diagnosis when patients present with a multilobulated cystic tumor in the
abdomen. Radical resection remains a sufficiently safe
and effective treatment option for this type of benign tumor.

symptoms. At 3-mo follow-up, the patient appeared in
good health and had no complaints.

DISCUSSION
The precise etiology of cystic lymphangiomas remains
to be fully elucidated, but involves acquired or congenital
failure of lymphatic channels. While the latter may zmore
childhood manifestations, the former is more likely associated with the adult manifestations, possibly related
to inflammatory conditions or physical trauma such as
created by surgical or radiation therapies[3,9]. These two
etiologies are not mutually exclusive, and it is possible
that a congenital impairment in communication between
mesenchymal slits and the venous system may put a patient at greater risk of drainage blocking in response to
trauma[10]. However, in the current adult case described
herein, no precipitating cause could be identified.
Mesenteric lymphangiomas are histologically distinct
from mesenteric cysts. While mesenteric cysts originate
from mesothelial tissue[11], lymphangiomas are composed
of alternating lymphoid tissue, lymphatic space, and foam
cells. Thus, the histological analysis of the resected mass
from our patient provided a clear result for this differential diagnosis.
The presenting symptoms of the current case were in
line with the characteristic mass effect symptomology of
cystic lymphangiomas, including nausea, weight loss and
abdominal distension[12]. However, as the mass size reaches a critical threshold, and depending on its spatial orientation, more severe and life-threatening complications
may occur, such as partial bowel obstruction, torsion,
volvulus, perforation or rupture, and hemoperitoneum.
In some cases, nerves are entrapped in the large mass, resulting in additional pain[13-15]. Therefore, immediate treatment is recommended upon diagnosis.
The treatment of choice is surgical resection, usually
carried out by laparoscopy which has good safety and efficacy profiles[1,4,15]. The particularly enormous size of the
cystic lymphangioma in our case further justified use of
the laparotomy approach, since no free space was present
in the abdomen. In addition, a radical resection (involv-
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HEMIC AND LYMPHATIC DISEASES

Rare presentation of post-transplant lymphoproliferative
disorder isolated to gastroesophageal junction
Brad M Haverkos, Veeral M Oza, Andrea Johnson, Jon Walker, Arwa Shana’ah
or locoregional lymphadenopathy on imaging since
the institution of the revised Cheson criteria, which
includes positron emission tomography-computed
tomography as the standard staging modality. Even
more unique to our case was the suggestion of underlying cytomegalovirus (CMV) gastritis leading to
a hypothesis about a less well understood relationship between CMV and Epstein Barr virus (EBV). In
the post transplant setting, immunocompromised
state, or EBV positive state, upper gastrointestinal
symptoms should prompt investigation with an upper endoscopy (EGD). Additionally, specific to our
case, the fact that the patients’ presentation was
suspicious for CMV gastritis raises the possibility
that the CMV infection predated his PTLD increasing
his risk of acquiring PTLD. This reemphasizes the
importance and diagnostic utility of early screening
with EGD in patients after transplantation.
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Core tip: Post transplant lymphoproliferative disorder
(PTLD) are a heterogeneous group of lymphoid proliferations associated with immunosuppression following solid organ transplantation (SOT) or allogeneic
hematopoietic stem cell transplantation (HSCT). PTLD
associated with B-cell esophageal lymphoma is a rare
diagnosis. Our patient was identified to have isolated
PTLD at the gastroesophageal junction, which has not
been reported in the modern era of positron emission
tomography-computer tomography. Previous reported
cases describe esophageal lymphoma associated with
symptoms of dysphagia, odynophagia or esophogastroduodenoscopy (EGD) findings that revealed an
associated mass or locoregional lymphadenopathy.
However, given the variation in presentation in posttransplant and immunocompromised patients, gastrointestinal symptoms should prompt further investigation with an EGD.

Abstract
Post transplant lymphoproliferative disorder (PTLD)
represents a life threatening disorder occurring
after transplantation, ranging from a polyclonal
mononucleosis like illness to a monomorphic high
grade neoplasm with cytologic and histopathologic
evidence indicative of transformation to lymphoma.
PTLD of diffuse large B-cell lymphoma (DLBCL) subtype, isolated to the esophagus is a rare diagnosis.
We describe the first case of an immunocompromised adult patient diagnosed with DLBCL-PTLD
limited to his esophagus without an associated mass

WCCR|www.wjgnet.com

1674

February 8, 2014|First Edition|

Haverkos BM et al . Rare case of isolated gastroesophageal lymphoma

CASE REPORT

Original sources: Haverkos BM, Oza VM, Johnson A,
Walker J, Shana’ah A. Rare presentation of post-transplant
lymphoproliferative disorder isolated to gastroesophageal
junction. World J Gastrointest Oncol 2013; 5(12): 230-234
Available from: URL: http://www.wjgnet.com/1948-5204/full/v5/
i12/230.htm DOI: http://dx.doi.org/10.4251/wjgo.v5.i12.230

We present the case of a 25-year-old African American
male with a history of gastroesophageal reflux disease
(GERD) and systemic lupus nephritis status post living
related donor kidney transplantation, 3 years prior, on
chronic immunosuppression presented to the emergency
department for evaluation of four weeks of progressive
retrosternal burning, nausea, vomiting and odynophagia.
He had previously been diagnosed six years prior with
GERD and was placed on daily proton pump inhibitor (PPI) therapy, but had discontinued PPI use after
symptoms resolved. He denied solid and/or liquid dysphagia, but reported an approximate ten pound weight
loss because of worsening symptoms. There was no
history of any fevers, chills or night-sweats. At the time
of admission immunosuppression for his renal transplant included Prednisone, Sirolimus and Mycophenolate mofetil. Admission labs were within normal limits
with the exception of a lipase level of 130 U/L (normal
range of 18-51 U/L). Gastroenterology service was then
consulted for further evaluation. An upper endoscopy
(EGD) was pursued to evaluate for cytomegalovirus
(CMV), Herpes Simplex virus (HSV) and/or candidal
esophagitis. EGD revealed Los Angeles grade A esophagitis with two small cratered esophageal non-bleeding ulcers at the gastroesophageal (GE) junction (Figure 1A).
The gastric antrum was also mildly erythematous. Given
the broad differential diagnosis for esophagitis including
non-infectious as well as infectious etiologies biopsies
were obtained from the gastroesophageal (GE) junction.
Gastric biopsies were also obtained to evaluate for Helicobacter pylori infection.
Biopsy results of the stomach only demonstrated mild
chronic gastritis with reactive epithelial changes whereas
biopsies of the GE junction demonstrated ulceration, a
diffuse infiltrate of large atypical cells with irregular nuclei
and prominent nucleoli as well as prominent necrosis and
rare CMV inclusions within an endothelial cell (Figure
2A). Based on immunohistochemical and in-situ hybridization stains the large lymphoma cells were strongly and
uniformly positive for CD20 (Figure 2B), CD30, CD45,
PAX5, BCL2, BCL6, MUM1, and in-situ hybridization
for Epstein Barr virus encoded RNA (EBER) (Figure
2C). The Ki-67 stain was positive in 100% of large cells
consistent with a high proliferation fraction (Figure 2D).
The large B cells were negative for CD5, CD10, CD15,
BCL1, and GCET1. The pathology was diagnostic of a
post-transplant lymphoproliferative discorder, DLBCL
type expressing a non-germinal cell immunophenotype.
A CMV immunostain did not demonstrate positive results due to loss of the rare endothelial cell on deeper
levels. The patient was subsequently started on valganciclovir for treatment of CMV esophagitis (given CMV inclusions and ulcers) and Hematology/Oncology service
was consulted for further management and treatment
of PTLD-DLBCL type. He subsequently underwent
staging workup to evaluate this new diagnosis, which

INTRODUCTION
Post-transplant lymphoproliferative disorder (PTLD) represents a life threatening disorder occurring after transplantation, ranging from a polyclonal mononucleosis like
illness to a monomorphic high grade neoplastic disease
with cytologic and histopathologic evidence indicative
of non-Hodgkin as well as Hodgkin’s lymphoma. Monomorphic disease includes diffuse large B-cell lymphoma
(DLBCL), Burkitts lymphoma, plasma cell myeloma/
plasmacytoma, and rarely T-cell neoplasms[1]. The majority of PTLD following both allogeneic HSCT and SOT
are of B cell origin, and are usually associated with the
Epstein Barr virus (EBV). In the pediatric population,
the highest incidence of lymphoma has been observed
during the first year after transplantation with 47% of
cases occurring within 6 mo, 62% within 1 year, and
90% within 5 years of transplant[2]. In adults slightly
more than 50% of patients are diagnosed beyond 12 mo
with a predilection for EBV associated tumors to occur sooner than EBV negative tumor types. In children
at ten years, the relative risk of lymphoma is 11.8 fold
greater higher than in persons in the non-transplant
population[3]. The incidence of PTLD is generally higher
among pediatric patients as compared to adults. Among
renal transplant recipients, the prevalence of PTLD has
been reported to be about 5%[4] and recent studies suggest that risk factors for partial or no clinical remission
are multiple site disease, performance status, and nondetection of EBV in the tumor[5].
The clinical features of PTLD are multiple and varied and can range from asymptomatic EBV seroconversion or peripheral blood viremia to monoclonal B cell
proliferation with nodal, extra-nodal, and disseminated
disease[6]. In a retrospective review of 78 PTLD patients
at the University of Michigan the majority were identified with extensive symptomatic disease: extranodal
disease (79%), poor performance status (68%), elevated
lactate dehydrogenase (71%), and advanced stage by Ann
Arbor criteria (68%)[1].
The esophagus is one of the more infrequent sites
for gastrointestinal lymphomas, usually accounting for
< 1% of cases[7]. Furthermore, fewer than 30 cases of
lymphoma limited to the esophagus have been reported[8].
Approximately 2/3 of these cases are diffuse large B cell
lymphomas. Our case represents the first documented
case of PTLD of DLBCL type with isolated gastroesophageal involvement without local or disseminated
lymphadenopathy in the modern revised Cheson criteria
staging era.
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Figure 1 Esophageal ulcers (arrows) noted on upper endoscopy on initial presentation (A), and repeat endoscopy 10 d later shows significantly enlarged
ulcers (arrows) (B).
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Figure 2 Biopsy results. A: Esophageal biopsy, with circled area showing a large endothelial cell with cytomegalovirus inclusions; B: Positive CD20 staining; C: Epstein Barr virus encoded RNA in situ hybridization showing positive staining; D: Positive Ki-67 staining in most of the lymphoma cells.

included a bilateral bone marrow biopsy, a positive emission tomography (PET) and a computed tomography
(CT) scan of chest, abdomen and pelvis. Bone marrow
biopsy was negative for involvement by lymphoma as
was the peripheral blood flow cytometric analysis. PET
scan showed focal uptake within the region of the GE
junction only but no other significant uptake throughout
the chest, abdomen, or pelvis, nor was the patient noted
to have any paraesophageal or gastric involvement (Figure
3). CT scans showed only subtle prominence at the GE
junction. He was discharged with plan to start chemotherapy as an outpatient. Unfortunately, he was re-admit-
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ted one week later for severe epigastric pain, nausea and
vomiting. Repeat endoscopy was done which showed
significantly enlarged GE junction ulcers (Figure 1B). He
was then started on treatment with dose adjusted R-EPOCH (Rituximab, Etoposide, Prednisone, Vincristine,
Doxorubicin) for his limited stage esophageal PTLD,
DLBCL type. After his first cycle his laboratory values
were consistent with tumor lysis syndrome, requiring a
dose of Rasburicase. Throughout the inpatient stay, our
patient continued to have delayed nausea and vomiting.
He had a diagnostic lumbar puncture to rule out central
nervous system disease (which was negative) and was
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al[12] that included 17 patients with gastrointestinal manifestations, median time of occurrence of PTLD was
36 mo, and in 6 patients, PTLD was diagnosed within
18 mo. In 29%, or 5 out of 17 patients, involvement of
organs other than the GI tract were found[11]. However,
it must be noted that much of this data is extracted from
pediatric populations who tend to develop PTLD earlier
than adults.
Our patient was identified to have isolated PTLD
of the DLBCL type at the gastroesophageal junction.
Primary esophageal B cell lymphoma outside of the
post-transplant setting has been reported but is also
very rare[13]. In the most extensive case series on GI involvement, O’Conner et al[14] reported the findings of
6/14 children who were found to have isolated gastroesophageal PTLD on EGDs after presenting with GI
symptoms. The incidence of PTLD in pediatric patients
is higher than in the adult transplant population presumably secondary to the population being more frequently
EBV naive. O’Conneret al[14] reviewed the possibility of
using EGD as a screening tool for PTLD, which has not
been utilized in the adult population.
Our patient was treated with induction R-EPOCH
(Rituximab, Etoposide, Vincristine, Cyclophosphamide,
and Doxorubicin) chemotherapy, prophylactic intrathecal Methotrexate, and Valganciclovir for his presumptive CMV gastritis. He has responded well to treatment
thus far. In general, the treatment for EBV driven PTLD
remains a controversial subject, with no SE based treatment or multi-centered trials to support any particular
treatment modality. However, a reduction in immunosuppression is the most common management with
less efficacy against the monomorphic disease therefore typically necessitating immunochemotherapy with
Rituximab.
In our case it is important to comment on his presumptive CMV gastritis. CMV infection has been an
identified risk factor in the development of PTLD
through the modification of inflammatory cytokines[15].
In a group of patients with primary CMV disease, the
post-transplant risk of PTLD was found to be 4 to 6
fold higher[16]. Also in one small study, children with
simultaneous CMV and EBV infection had earlier onset, worse symptoms, and a greater rise in serum creatinine than was seen with primary CMV or EBV disease
alone[17]. This provides rationale to further study the
relationship between CMV and EBV.
From this case we have learned the importance of
prompt investigation with EGD in the post-transplant
setting, immunocompromised state, or EBV positive state
when upper gastrointestinal symptoms occur. Additionally, specific to our case, the fact that the patients’ presentation was suspicious for CMV gastritis raises the possibility
that his CMV disease predated his PTLD increasing his
risk of acquiring PTLD. This reemphasizes the take home
message that early screening with EGD in a patient after
transplantation has important diagnostic utility.

Figure 3 Above shows a coronal section of positron emission tomography-computed tomography showing increased uptake at the gastroesophageal junction. Green arrow points to the area of increased activity.

also administered intrathecal Methotrexate at the time. A
repeat PET/CT scan done to reassess disease after chemotherapy showed interval improvement in patient’s lymphoma at the GE junction. Patient was then discharged
on prophylactic Dapsone, Valacyclovir and Fluconazole.
He has received four cycles of chemotherapy and is currently doing well, and is scheduled to complete six cycles
followed by restaging.

DISCUSSION
In summary, we present an immunosuppressed renal transplant patient with a prior history of GERD and four
weeks of progressive retrosternal burning, nausea, vomiting and odynophagia. The differential was broad and
included both infectious and non-infectious etiologies.
He underwent an EGD with biopsy of GE junction
consistent with non-germinal center DLBCL and CMV
inclusions. His laboratory findings were remarkable for a
normal CBC and liver profile, and elevated LDH. PET/
CT imaging was only remarkable for focal uptake at the
GE junction. So the ensuing plan was to get 6 cycles of
dose adjusted R-EPOCH and intrathecal prophylaxis
with methotrexate.
Approximately 85% of PTLDs are B cell in origin and
most commonly of the monomorphic DLBCL type (50%)
typically occurring after solid organ transplant. The major
risk factor in developing PTLD is type, degree, and cumulative length of immunosuppression as well as EBV
status [6]. PTLDs have a diverse clinical presentation,
commonly with extranodal manifestations (approx. 70%)
with gastrointestinal tract involvement occurring in up to
30% of patients who usually present with GI complaints
(i.e., weight loss, bowel perforation, bleeding, fever, and
pain). PTLD with multiple lesions throughout the gastrointestinal tract has been described in a child[9]. Specifically, in renal transplant recipients who acquire EBV associated PTLD, the allograft is affected in approximately
one-third of all cases[10]. In general, data on gastrointestinal lesions in PTLD is limited. In the study by Shitrit et
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Case characteristics

It highlights the spectrum of presentation found in an uncommon diagnosis of
post transplant lymphoproliferative disorder (PTLD).
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Clinical diagnosis

It allows for a review of the more common clinical manifestations to PTLD with
a focus on the workup of such patients.

Differential diagnosis

9

It most importantly highlights a unique unreported presentation in an unambiguous case of PTLD.

Laboratory diagnosis

One grey area was the diagnosis of cytomegalovirus (CMV), although it is certainly not the most salient point to the case.

10

In the patient there was no peripheral blood CMV viremia, which would verify
the CMV infection.
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Imaging diagnosis
Peer review

The paper is worth being published.
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Extremely rare case of primary esophageal mucous
associated lymphoid tissue lymphoma
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and histologic findings were consistent with mucous associated lymphoid tissue lymphoma with plasmocytic differentiation. Computed tomographic scan done showed
no evidence of spread to adjacent structures. The patient
was referred to oncology and several cycles of radiation
and Rituximab therapy were initiated which cured the
disease. Subsequent endoscopies with blind biopsies were
done which were negative for any neoplastic process.
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Core tip: This is a case of a 37-year-old gentleman
presenting with chronic esophageal ulcers. Endoscopic
biopsy samples were taken. Immunohistochemistry and
hematoxylin and eosin staining of the biopsy samples
were consistent with mucous associated lymphoid tissue (MALT) lymphoma. There was no sign of disease
process in the stomach, and radiological studies revealed no evidence of metastasis. In consideration of
these findings a diagnosis of primary esophageal MALT
lymphoma was made, which is an extremely rare occurrence. On the basis of our experiences we recommend keeping primary esophageal MALT lymphoma in
the differential diagnosis of chronic esophageal ulcers
that are resistant to conservative management.

Abstract
SJ is a 37-year-old male who presented with one year
history of dysphagia, odynophagia and 15 pounds weight
loss. He underwent endoscopic evaluation which showed
mid esophageal ulcers. It was thought that the cause of
the ulcer was the multivitamins and the patient was asked
to stop them. Furthermore Esomeprazole therapy was
also initiated. Patient’s symptoms persisted but he did
not seek any medical attention until about one year later.
Meanwhile the patient reported additional 15 pounds of
weight loss. We repeated upper endoscopy again which
showed evidence of two chronic non bleeding irregular
friable ulcerations seen in the mid esophagus, 31 cm from
the incisors. Biopsies and frozen section were taken and
sent for assessment to the Pathology lab. Immunoperoxidase studies on frozen sections showed the presence
of IgM and for most plasma cells IgG. The microscopic
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INTRODUCTION
We present a very rare case of primary esophageal B cell
mucous associated lymphoid tissue (MALT) lymphoma.
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Figure 1 Photograph of esophagogastroduodenoscopy showing two ulcers at approximately 8 o’clock and 5 o’clock positions.

Gastrointestinal (GI) lymphoma is an uncommon disease
but is the most frequently occurring extra nodal lymphoma and is almost exclusively Non-Hodgkin’s type[1].
Esophageal lymphomas occur most often secondary to
cervical and mediastinal lymph node invasion or contiguous spread from gastric lymphoma[1]. Primary esophageal
lymphomas is a very rare condition accounting for less
than one percent of GI lymphomas, with B cell lymphomas being the most common histological subtype[2]. The
predominant presentation is that of sub mucosal infiltration but the tumor can also manifest as a polyploidy mass
into the lumen, ulceration or nodularity[3].
We report a very rare case of primary esophageal
MALT lymphoma in a middle aged patient.

C

CASE REPORT
Clinical presentation
The patient is a 37-year-old Indian gentleman, who presented with complains of difficulty swallowing, which
started about a year ago. Shortly thereafter he started
experiencing pain with swallowing as well. He was treated
for three months with Esomeprazole and had resolution
of his symptoms. However his symptoms recurred 6 mo
later. An endoscopy was performed, and biopsies were
taken. These slides were sent to be reviewed by pathology
which indicated focally dense lymphoplasmacytic infiltrate
with Kappa light chain excess, most consistent with a B
cell MALT lymphoma with plasmocytic differentiation.
Previous medical history was significant for hypertension
and recurrent bouts of sinusitis. Surgical history was significant for endoscopic surgery for sinusitis and appendectomy
done several years ago. The patient had recently travelled
to Pakistan, and denied any substance abuse. Medications
included nifedipine (calcium channel blocker) and Losartan
(angiotensin receptor blocker) for hypertension. Furthermore the patient’s father had died from Non-Hodgkin’s
lymphoma of unknown histologic subtype. The rest of his
immediate family members were alive and healthy.

Figure 2 Photographs from the hematoxylin and eosin stain, and immunohistochemistry staining, of the biopsy samples. A: Photomicrograph
shows atypical infiltrate under the mucosa of the esophagus × 40 original
magnification hematoxylin and eosin (HE) stain; B: The tumor cells are medium
sized lymphocytes and have a round or slightly constricted nuclei, × 400 original
magnification, HE stain; C: Immunohistochemistry: CD20, CD3, CD43, Kappa
and Lambda.

able chronic ulcers visualized 31 cm and 33 cm from the
incisors, and measuring 1.2 cm and 1.5 cm respectively.
Multiple core biopsies were taken from the affected region. The two ulcers seemed to be merged together with
evidence of cicatrix formation between them. The gastro
esophageal junction was at the level of 40 cm from the
gums. The stomach, pylorus and the duodenum appeared
to be normal. The endoscopic photograph of the ulcers
is shown in Figure 1.
Hematoxylin and eosin (HE) staining of the cold
biopsies, showed fragments of squamous epithelium
with separate fragments of ulcer bed including acute and
chronic inflammation with associated markedly atypical
lymphoid infiltration. These findings were concerning
for underlying lymphoma with superimposed ulcer bed.
Photographs from the HE, and immunohistochemistry
staining, of the biopsy samples are shown in Figure 2.
Additional immunoperoxidase staining showed small

Endoscopic and microscopic findings
The endoscopy showed two superficial serpingious fri-
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vary glands and liver[6]. Primary esophageal lymphoma is
extremely rare[7]. Esophageal involvement by lymphoma
is usually secondary to local spread from the stomach or the mediastinum[8]. Very few cases of primary
esophageal lymphomas were reported in literature[6-11].
There are many morphological variants with most of
the common being large B cell type and Non-Hodgkin’s
lymphoma[9]. We report a case of primary esophageal B
cell MALT lymphoma in an immune competent patient.
Only a few other cases of this particular morphological
type of primary esophageal lymphoma have been reported in literature[7,12].
Patients with acquired immunodeficiency syndrome
(AIDS) are at an increased risk of developing malignant
lymphomas, with the gastro intestinal tract being the
most common site[13]. Chronic immunosuppression has
also been suggested to be linked with the development
of primary esophageal lymphomas[10]. MALT lymphomas
of the stomach have closely been linked to Helicobacter
Pylori infection, however no such relationship has been
proven for primary esophageal MALT lymphoma[14].
Esophageal cancer generally presents with symptoms
of dysphagia and weight loss[15]. There has been a trend
of increased incidence of esophageal cancers in population less than 55 years[15]. In the case that we report the
patient presented with classical sign and symptoms but
the rare nature of the histological classification of the
disease made the diagnosis difficult to make.
In summation this case illustrates an instance of
biopsy proven primary esophageal MALT lymphoma
in a 37 years old man, with history of dysphagia, odynophagia and weight loss. The malignancy presented
as persistent ulcers seen in mid esophagus, 31 cm from
the incisors. Radiographic studies including CT scanning done at the time revealed localized disease without
any spread to surrounding structures. The patient was
referred to oncology where he received several cycles of
radiation therapy. On subsequent follow ups the patient
was found to be cured of the disease with normal endoscopic findings. Blind biopsy samples were taken from
the esophagus which proved to be negative for any neoplastic process.
On the basis of our experience we suggest MALT
lymphoma in the differential diagnosis of chronic esophageal ulcers that are resistant to conservative therapy.

aggregates of CD20 positive cells and a small number
of CD3 positive cells within the nodules. Stains for immunoglobulin kappa and lambda light chains showed
only very rare plasma cells positive for lambda, with the
majority being positive for kappa. These microscopic and
histological finding were most consistent with MALT
lymphoma with plasmocytic differentiation.
A bone marrow biopsy and flowcytometry were also
done, which were negative for any disease process.
Radiology findings
Computed tomography (CT) scan showed mild thickening of the mid esophagus, most likely suggestive of a
neoplasm. Except for an incidental finding of an 8 mm
parenchymal density within the posteromedial right lung
base, there were no other positive findings. A thoracic
esophagram was also performed which showed adequate
primary contractions observed fluoroscopically. The contrast was noted to flow freely into the stomach.
An endoscopic ultrasound was also done which
showed diffuse obliteration of normal echo architecture
of esophageal layers 1-3. No mediastinal, celiac axis or
peripancreatic lymphadenopathy was observed.
Diagnosis, treatment and follow up
The endoscopic findings were suggestive of esophageal
ulcers with possible eosinophilic esophagitis. However
Immunohistochemistry staining of the biopsy samples
confirmed the diagnosis of MALT lymphoma and
excluded eosinophilic esophagitis from the list of differentials. As there was no evidence of disease in the
stomach on endoscopy, and in consideration of immunohistochemistry and HE staining a diagnosis of Primary
Esophageal MALT lymphoma was made. EUS findings
were in contrast to the usual presentation of esophageal
lymphoma, that is a hypo echoic lesion[4]. A possible
reason for this could be that the MALT lymphoma was
diagnosed at an early stage.
On the basis of radiological, bone marrow biopsy
and microscopic findings the tumor was staged as 1A.
The patient received a 4 cycles of 36 Gy external beam
radiotherapy. After radiation therapy the he received four
doses of Rituximab, as consolidative treatment.
After the treatment complete remission was achieved.
The patient is seen at our institute regularly. Follow up
endoscopies every 6 mo over last three years with targeted biopsies at the site of previous ulcers as evidenced
by cicatrix formation have been negative.
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and the GALT-carcinoma. The GALT-carcinoma here reported seems to have evolved in a newly formed, UCdependent, GALT complex. This notion is substantiated
by the fact that 27% or 4 out of the 15 cases of GALTcarcinomas in the colon reported in the literature (including the present case) evolved in patients with UC.
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Core tip: Of the 15 cases of gut-associated lymphoid
tissue (GALT)-carcinomas in the colon reported in the
literature (including the present case) 27% (n = 4)
have evolved in patients with ulcerative colitis. The
possibilities that the advanced adenoma on top had invaded the GALT-complex underneath or that the GALTcarcinoma was a metastasis from the adenoma on top
were rejected, since serial sections revealed neither
continuity between the adenoma and the GALT-carcinoma, nor invasive growth in the adenoma.

Abstract

Original sources: Rubio CA, Befrits R, Ericsson J. Carcinoma
in gut-associated lymphoid tissue in ulcerative colitis: Case report
and review of literature. World J Gastrointest Endosc 2013; 5(6):
293-296 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v5/i6/293.htm DOI: http://dx.doi.org/10.4253/wjge.v5.i6.293

The colorectal mucosa includes two quantitatively,
structurally and functionally dissimilar areas: one, built
with columnar and goblet cells, covers the vast majority
of the mucosa, and the other consists of scattered minute gut-associated lymphoid tissue (GALT). The overwhelming majority of colorectal carcinomas evolve in
GALT-free mucosal areas and very rarely in GALT aggregates. Remarkably, the colonic mucosa in patients with
ulcerative colitis (UC) displays a high number of newly
formed GALT-aggregates. The patient here described is
a 68-year-old female with a history of UC since 1984.
At surveillance colonoscopy in 2012, one of two detected polyps was a tubular adenoma with high-grade
dysplasia. Beneath this adenoma, a well-circumscribed
GALT sheltering a carcinoma was found. Serial sections
revealed no connection between the villous adenoma

WCCR|www.wjgnet.com

INTRODUCTION
The colorectal mucosa can be divided into two quantitatively, structurally and functionally dissimilar areas[1]. One
comprises the vast majority of the colorectal mucosa: it
is built with mucus producing goblet cells and columnar
cells exhibiting microvilli covered with glycocalix. The
function of this huge mucosal area is to protect the underlying structures, to allow free passage into the host,
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of water and other fluids (encouraged by aquaporin 8, a
water channel protein[2]), ions, vitamins and some nutrients, as well as to produce lysozyme, the innate antibacterial enzyme that annihilates pathogenic bacteria[3]. The
other mucosal area, called gut-associated lymphoid tissue
(GALT), is composed of tiny mucosal fractions scattered
in the colorectal mucosa. O’Leary et al[4] found only 36
GALT aggregates (also called cryptopatches or lymphoglandular complexes) per colectomy in 27 specimens
without ulcerative colitis. A single layer of cubic cells
and few or no goblet cells build the epithelium covering
GALT aggregates. Electron-microscopic studies show
an epithelium with a poorly developed brush border,
but clear-cut micro-ridges (thereof the M designation).
In addition, invaginations in the surface of M cells create intraepithelial pockets[5]. The function of M cells is
to absorb luminal antigens such as macromolecules and
microorganisms via clathrin-mediated endocytosis[6] and
to haul these antigens into the underlying collection of
gut-indigenous, thymus-independent lymphoid tissue for
immediate immunological processing. Hence, the M celllymphoid tissue assemblage (that is GALT) is a lymphoepithelial immunological unit that coordinates antigen
recognition and processing in the gut mucosa[5].
Nearly all-colorectal carcinomas (CRC), the third
most frequent cancer worldwide[7], evolve in GALT-free
mucosal areas. In contrast, CRC arising in GALT-associated mucosa are very rare.
Patients with extensive ulcerative colitis (UC) are at
increased risk of developing a CRC[7]. It is generally accepted that CRC in UC also originates in GALT-free
colorectal mucosa: either from UC-related non-protruding dysplastic crypts (known as dysplasia in flat mucosa[8]), from protruding, or non-protruding adenomatous
lesions, or from age-dependent, UC-unrelated, sporadic
adenomas[9].
Dukes[10] described in colitic patients a histological lesion, usually in the submucosa, characterized by
“misplaced” colonic epithelium surrounded by nodular
lymphoid tissue. Dukes[10] believed that this epithelium
was the result of mucosal repair following regeneration
of a mucosal ulcer and that the epithelium detached and
buried in the submucosa encouraged cancer development. Hultén et al[11] also considered this phenomenon, a
precancerous lesion. Their descriptions fit well with the
notion of GALT-mucosa.
Searching for a confirmation of the hypothesis of
Cuthbert Dukes, we reported and illustrated in 1984, the
first case of GALT-carcinoma of the colon in the literature[12]. In 2002, Rubio and Talbot reported another case
of GALT-carcinoma in a patient with UC[13]. Of note, of
the two cases of GALT-carcinoma reported by Stewart et
al[14], one occurred in a patient with UC.
de Petris et al[15] reported a case of sporadic GALTcarcinoma in the colon of a patient without UC. Because
of its protruding shape, these authors proposed to call
it dome carcinoma (DC). Since then, six new cases of
sporadic DC in patients without UC appeared in the literature[14,16-19] (Table 1). In addition 3 DC were found in a
WCCR|www.wjgnet.com

Table 1 Colon carcinomas evolving in gut-associated lymphoid
tissue reported in the literature
Ref.
Rubio[12]
Rubio et al[13]
Stewart et al[14]
De Petris et al[15]
Jass et al[16]
Clouston et al[17]
Asmussen et al[18]
Rubio et al[19]
Yamada et al[20]
Present communication

Clinical data

GALT-carcinomas

UC
UC
UC (in 1 of 2 cases)
HNPCC

1
1
2
1
1
2
2
3
1
1

Lynch
UC

UC: Ulcerative colitis; GALT: Gut-associated lymphoid tissue; HNPCC:
Hereditary nonpolyposis colon cancer.

Figure 1 Endoscopic image showing a polypoid lesion in the transverse
colon.

colectomy specimen in a patient with Lynch syndrome[20].
The purpose of this communication is to report a
new case of GALT-carcinoma in a patient with UC.

CASE REPORT
The patient is a 68-year-old female, with a history of UC
since 1984. She has been under colonoscopic-histologic
surveillance since 1985. In 2004 one of 11 biopsies exhibited low-grade dysplasia (LGD) in flat mucosa. In
2005, an aggressive breast ductal cancer was diagnosed
and treated with surgery and chemotherapy. Despite
treatment, the disease progressed, and several skeletal
metastases were detected. In September 2011, numerous
polyps in the right colon were found at a colonoscopichistologic séance; two of these polyps were reported
as tubular adenomas with LGD. A new colonoscopy in
February 2012 revealed two new polyps, this time in the
transverse colon (Figure 1).
Biopsies were stained with hematoxylin and eosin
(HE), and immuno-histochemically stained with MNF
116, Actin SM (Leica Microsystems AB, Bromma, Sweden), Ki67 (clone MIB1, Leica Microsystems AB, Bromma, Sweden), p53 (BD Products, Franklin Lakes, United
States), p21WAF1 (Oncogene Science, Chicago, United
States), and histochemically stained with Alcian blue pH
2.5, periodic acid-Schiff (PAS) and PAS-D.
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A

A

B
B

C

Figure 3 High-power view. A: The villous adenoma showing high cell proliferation (Ki67, clone MIB1 × 10); B: Gut-associated lymphoid tissue with carcinoma showing lower cell proliferation than in the villous adenoma on top (Ki67,
clone MIB1 × 20).

DISCUSSION
The lymphoid tissue in the colorectal mucosa is found in
three different compartments: in the epithelium, in the lamina propria mucosa, and in GALT aggregates. GALT aggregates may be found as minute lymphoid collections or larger
collections of lymphoid tissues, known as Peyer’s patches.
It goes without saying that the possibility for a neoplasia
to evolve in the minute mucosal area that covers a GALT
aggregate might be a fortuitous event.
While investigating colorectal neoplasias in Japanese
patients[21] we found GALT aggregates underneath 38%
of non-protruding adenomas. Puzzlingly, GALT-carcinomas are a common finding in the colon of rats treated
with 1,2-dimethylhydrazine[22]. Following 27 wk treatment,
subjacent lymphoid aggregates were found in as many as
36% of the flat (non-protruding) colon adenomas and
early flat adenocarcinomas in rats[22]. In contrast, only 9%
subjacent lymphoid aggregates were found in exophytic
(protruding) colon adenomas and early flat adenocarcinomas. When only adenomas were considered, subjacent
lymphoid aggregates were present in 50.0% of the flat
adenomas, but only in 14.0% of the 50 protruding adenomas[22]. This is surprising, considering that in these
animals, only a mean of 1.9 GALT aggregates per colon
was recorded. Thus, it would appear that in humans and
in rats, non-protruding colonic adenomas evolve not only
in the GALT-free colonic mucosa but also in the GALTassociated mucosa.

Figure 2 Low-power view. A: A villous adenoma on top of a gut-associated
lymphoid tissue (GALT) with carcinoma [hematoxylin and eosin (HE) × 4]; B:
Detail showing carcinoma in GALT (HE × 10); C: A villous adenoma on top of a
GALT with carcinoma (MNF 116 × 4).

The histological examination showed in one of the
two polyps in the transverse colon a GALT-carcinoma
roofed by a tubular adenoma with high-grade dysplasia
(Figure 2A). Beneath the adenoma, a well-circumscribed
GALT-carcinoma was found (Figure 2B). Serial sections
revealed no connection between the villous adenoma and
the GALT-carcinoma. MNF 116 immunostain labelled all
epithelial cells in the villous adenoma on top and in the
subjacent GALT-carcinoma (Figure 2C). MIB1 disclosed
high cell proliferation in the villous adenoma (Figure 3A);
cell proliferation was comparatively lower in the GALTcarcinoma (Figure 3B).
Neither the GALT-carcinoma nor the advanced adenoma expressed p53. The neoplastic cells displayed sialomucins (Alcian blue stain) and mucopolysaccharides (PAS
stain) were demonstrated, both in the villous adenoma
and in the GALT-carcinoma.
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Table 1 shows that 27% (4/15) of the reported cases
of GALT-carcinoma of the colon evolved in patients
with UC. In this context, O’Leary et al[23] found, 36 GALT
foci per colectomy in patients without UC, but as many
as 168 GALT foci per colectomy in patients with UC that
is 4.7 times more frequently. Obviously, in the colon of
patients with UC, newly GALTs are being formed. It is
therefore not inconceivable that the GALT-carcinoma
here reported might have evolved in a newly formed,
UC-dependent, GALT complex.
Immunohistochemistry showed that cell proliferation
was lower in the GALT-carcinoma than in the villous adenoma on top. These findings are in concert with those
obtained by Anjomshoaa et al[24]. These authors found decreased tumour proliferation in metastatic lymph nodes
from colon carcinomas.
This report is limited by the rarity of these tumors.
Notwithstanding, the awareness that colonic carcinomas
may evolve in mucosa-associated lymphoid tissue should
encourage endoscopists to methodically examine areas
with GALT complexes, particularly in patients with UC.
The possibilities that the advanced adenoma on top
had invaded the GALT-complex underneath or that the
GALT-carcinoma was a metastasis from the adenoma on
top were rejected, since serial sections revealed neither
continuity between the adenoma and the GALT-carcinoma, nor invasive growth in the adenoma. In light of these
considerations it is submitted that the GALT-carcinoma
here described evolved in a newly formed GALT aggregate in a patient with UC. A similar conclusion was
drawn in 1984, when searching for a confirmation of the
hypothesis of Cuthbert Dukes[10], the first case of GALTassociated carcinoma was detected[12].
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Primary intestinal follicular lymphoma: How to identify
follicular lymphoma by routine endoscopy
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Kazuhide Yamamoto
or tiny white depositions. Thus, the above features
might contribute to the distinct diagnosis of intestinal
follicular lymphoma. This case indicates that routine
esophagogastroduodenoscopy can visualize microsurface structures, which can be pathognomonic and help
to diagnose intestinal follicular lymphoma, even without
magnifying endoscopy.
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INTRODUCTION
The number of patients newly diagnosed with primary
intestinal follicular lymphoma is increasing as increasing numbers of endoscopists and gastroenterologists
become familiar with this entity. The duodenum is the
most frequently affected site, and the representative endoscopic feature, small whitish polypoid nodules up to 2
mm in diameter, is well known[1]. This feature has been
described as “multiple polypoid lesions,” “multiple small
polyps,” “multiple nodules” and “multiple granules”[2,3].
The ongoing development of magnifying endoscopy has
provided more detailed endoscopic images of intestinal
follicular lymphoma, enabling the identification of features such as enlarged villi, opaque whitish spots, and
coiled vascular pattern within the villi[4-9].

Abstract
A 69-year-old Japanese female was diagnosed with
primary intestinal follicular lymphoma. Esophagogastroduodenoscopy with high-definition imaging revealed
not only the typical feature of whitish polyps of up to 2
mm in diameter in the duodenal second and third portions, but also more detailed morphology, such as enlarged whitish villi and tiny whitish depositions. These
findings appeared to reflect the pathological structures;
infiltration of lymphoma cells into the villi were probably seen as enlargement of the villi, and the formation
of lymphoid follicles were shown as opaque white spots
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We recently treated a patient with a typical case of
primary duodenal follicular lymphoma. Her diagnosis
was based on routine esophagogastroduodenoscopy
findings without magnifying observations. The endoscopy findings were of a characteristic morphology, including enlarged whitish villi, tiny submucosal whitish depositions and multiple sites of involvement, in addition
to the typical macroscopic features of whitish polypoid
nodules. This case indicates that routine endoscopy can
identify not only well known features such as whitish
polyps or nodules, but also more detailed images that
help to diagnose this disease, even without magnifying
endoscopy.

no abnormal accumulations of 18F-fluorodeoxyglucose.
Consequently, the patient was diagnosed with primary
intestinal follicular lymphoma, which was localized to
the duodenum and the jejunum. The clinical stage was
considered to be stage I, based on the Lugano staging
system for the classification of gastrointestinal tract lymphomas[10,11].

DISCUSSION
The use of high-definition imaging systems is well established in the field of gastrointestinal endoscopy, and
such systems are now also widely used as a routine examination tool. High-definition imaging technologies provide high-resolution pictures to reveal more detail than
the traditional video endoscopy systems. In the present
patient, several key features, such as whitish enlarged
villi and tiny whitish depositions under the mucosa, were
visualized by high-definition imaging without a magnifying endoscopy system. To our knowledge, this is the
first report to describe these microsurface structures as
characteristic findings of intestinal follicular lymphoma
being detected by routine esophagogastroduodenoscopy
without magnifying observation.
Primary intestinal follicular lymphoma is a distinct
variant of systemic follicular lymphoma that was established within the last decade[1,12]. The representative feature in the conventional endoscopic observation is well
known as small whitish polypoid nodules that can be
up to 2 mm in diameter[2,3]. More detailed microsurface
structures have been reported by several authors, based
on magnified endoscopic findings of intestinal follicular
lymphoma[4-9]. Norimura et al[8] summarized the magnified endoscopic findings of six patients with intestinal
follicular lymphoma, and they reported that abnormalities of the villi and the presence of opaque white spots
are possible pathognomonic features of this disease. Our
patient’s endoscopic findings are in concordance with
the report by Norimura. We speculate that these findings
reflect pathological structures; infiltration of lymphoma
cells into the villi are seen as enlargement of the villi,
and lymphoid follicle formations are observed as opaque
white spots or tiny white depositions. Thus, the above
features might contribute to making the definite diagnosis of intestinal follicular lymphoma, although the sensitivity and specificity of these endoscopic features require
further investigations.
In the present patient, esophagogastroduodenoscopy revealed multiple lesions, i.e., one lesion in the
second portion and another lesion in the third portion
of the duodenum. Video capsule endoscopy revealed
additional lesions in the jejunum. Multiple sites of the
gastrointestinal tract are frequently involved in patients
with intestinal follicular lymphoma. Our previous study
revealed that 46 out of 54 duodenal follicular lymphoma
patients (85.2%) who underwent whole gastrointestinal
tract surveillance had extensive involvement of the small

CASE REPORT
A 69-year-old Japanese female presented to Onomichi
Municipal Hospital in April 2012 with intermittent vague
abdominal pain that had been present for the previous
week. She had been taking betahistine mesilate for the
prevention of Meniere’s syndrome. The patient had no
previous history of gastrointestinal or hematopoietic
diseases. Physical examination revealed no abnormalities, and there was no evidence of hepatosplenomegaly
or peripheral lymphadenopathy. All laboratory findings,
including the levels of lactate dehydrogenase (LDH) and
soluble interleukin-2 receptor (sIL-2R), were within the
normal ranges.
Esophagogastroduodenoscopy was performed with
a high-definition imaging system (CV-260SL, Olympus,
Tokyo) and a videoendoscope (GIF-H260, Olympus).
Esophagogastroduodenoscopy revealed whitish polyps
around the ampulla of Vater (Figure 1A and B). Polyps
were also noticed in the third portion of the duodenum
(Figure 1C). A close-up view of the lesion in the second
portion of the duodenum revealed that the lesion was
composed of two components: enlarged whitish villi
and tiny submucosal whitish depositions (Figure 2A and
B). These structures were more clearly visualized with a
narrow-band imaging view (Figure 2C). Based on these
endoscopic features, duodenal follicular lymphoma was
highly suspected. Biopsy samples contained lymphoid
follicles in the duodenal mucosa, and these were comprised of small to medium-sized lymphoid cells which
had also infiltrated into the villi (Figure 3). The lymphoid
cells were positive for CD20, CD10, and BCL2, but
negative for CD3. Small bowel involvement was evaluated by video capsule endoscopy, and whitish polyps
were detected as multiple jejunal lesions (Figure 4). A
colonoscopy revealed no abnormality.
A bone marrow aspirate and biopsy were performed,
and revealed that there was no infiltration of lymphoma
cells in the bone marrow. Computed tomography (CT)
scans of the neck, chest, abdomen and pelvis detected
neither lymphadenopathy nor a thickened gastrointestinal wall (including the duodenum). An 18F-fluorodeoxyglucose positron emission tomography scan showed
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A

B

C

Figure 1 Images obtained during esophagogastroduodenoscopy. A: Mormal white-light observation revealed whitish polyps around the ampulla of Vater; B: Indigo carmine spraying increased the contrast of the lesion; C: Whitish polyps were also seen in the third portion (arrow).

A

B

C

Figure 2 Close-up observation of the follicular lymphoma lesion. A: Enlarged whitish villi (arrowhead) and tiny submucosal whitish depositions (arrow); B: Indigo
carmine spraying visualized these microsurface structures more clearly; C: Narrow-band imaging view also emphasized microsurface structures.

A

B

Figure 3 Pathological evaluation of the biopsy samples. A: Monotonous proliferation of small- to medium-sized lymphoid cells which formed lymphoid follicles and
infiltrated into the villi; B: The lymphoma cells were positive for CD10 expression.

intestine[13]. Other researchers also reported that the percentage of patients with multiple lymphoma lesions in
the small intestine ranged from 66.7% to 100%[5,14-17].
Consequently, multiple lesions in the duodenum are
another feature that is suggestive of intestinal follicular
lymphoma.
Pathologically, the major differential diagnoses of follicular lymphoma include mucosa-associated lymphoid
tumors (MALT) lymphoma, mantle cell lymphoma and

WCCR|www.wjgnet.com

reactive lymphoid hyperplasia. Neoplastic cells in lowgrade B-cell lymphomas, namely, follicular lymphoma,
MALT lymphoma and mantle cell lymphoma, share
morphological features to some extent. Such lymphomas are primarily composed of small- to medium-sized
lymphoid cells of B cell origin. Generally, subcategorizing low-grade B-cell lymphomas requires immunohistochemical staining. Typical follicular lymphoma consists
of CD10-positive neoplastic lymphoid cells. In mantle
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A

B

Figure 4 Multiple jejunal involvement revealed by video capsule endoscopy.

cell lymphoma, the lymphoma cells are positive for CD5
and cyclin D1. In contrast, the lymphoma cells in MALT
lymphoma are negative for CD10, CD5 and cyclin D1.
Therefore, biopsy and immunohistochemical examination should be performed to make the distinct diagnosis
of follicular lymphoma, when endoscopists find the
aforementioned endoscopic features of small whitish
polyps, enlarged whitish villi, tiny submucosal whitish
depositions and/or multiple sites of involvement in the
intestine.
In conclusion, we present a case of primary intestinal
follicular lymphoma. Enlarged whitish villi, tiny submucosal whitish depositions, and multiple sites of involvement,
were demonstrated in addition to the typical macroscopic
morphology of whitish polyps. Routine esophagogastroduodenoscopy by a high-definition imaging system can
provide detailed features, helping to diagnose intestinal
follicular lymphoma even without magnifying endoscopy.

7

8

9

10

11

REFERENCES
1

2

3

4
5

6

Harris NL, Swerdlow SH, Jaffe ES, Ott G, Nathwani BN, de
Jong D, Yoshino T, Spagnolo D. Follicular lymphoma. In:
Swerdlow SH, Campo E, Harris NL, Jaffe E, Pileri SA, Stein
H, Thiele V, Vardiman JW, editors. WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues. Lyon:
IARC, 2008: 220-226
Shia J, Teruya-Feldstein J, Pan D, Hegde A, Klimstra DS,
Chaganti RS, Qin J, Portlock CS, Filippa DA. Primary follicular lymphoma of the gastrointestinal tract: a clinical
and pathologic study of 26 cases. Am J Surg Pathol 2002; 26:
216-224 [PMID: 11812943]
Yamamoto S, Nakase H, Yamashita K, Matsuura M, Takada
M, Kawanami C, Chiba T. Gastrointestinal follicular lymphoma: review of the literature. J Gastroenterol 2010; 45:
370-388 [PMID: 20084529]
Nakase H, Matsuura M, Mikami S, Chiba T. Magnified endoscopic view of primary follicular lymphoma at the duodenal papilla. Intern Med 2007; 46: 141-142 [PMID: 17268132]
Higuchi N, Sumida Y, Nakamura K, Itaba S, Yoshinaga S,
Mizutani T, Honda K, Taki K, Murao H, Ogino H, Kanayama
K, Akiho H, Goto A, Segawa Y, Yao T, Takayanagi R. Impact
of double-balloon endoscopy on the diagnosis of jejunoileal
involvement in primary intestinal follicular lymphomas: a
case series. Endoscopy 2009; 41: 175-178 [PMID: 19214900]
Inoue N, Isomoto H, Shikuwa S, Mizuta Y, Hayashi T,

WCCR|www.wjgnet.com

12

13

14

15

1690

Kohno S. Magnifying endoscopic observation of primary
follicular lymphoma of the duodenum by using the narrowband imaging system. Gastrointest Endosc 2009; 69: 158-159;
discussion 159 [PMID: 19111697]
Chowdhury M, Endo M, Chiba T, Kudara N, Oana S, Sato K,
Akasaka R, Tomita K, Fujiwara S, Mizutani T, Sugai T, Takikawa Y, Suzuki K. Characterization of follicular lymphoma
in the small intestine using double-balloon endoscopy. Gastroenterol Res Pract 2009; 2009: 835258 [PMID: 19901998]
Norimura D, Isomoto H, Imaizumi Y, Akazawa Y, Matsushima K, Inoue N, Yamaguchi N, Ohnita K, Shikuwa S, Arima T,
Hayashi T, Takeshima F, Miyazaki Y, Nakao K. Case series
of duodenal follicular lymphoma, observed by magnified
endoscopy with narrow-band imaging. Gastrointest Endosc
2011; 74: 428-434 [PMID: 21620398]
Iwamuro M, Okuda M, Yumoto E, Suzuki S, Shirakawa A,
Takata K, Yoshino T, Okada H, Yamamoto K. Magnifying
endoscopy for intestinal follicular lymphoma is helpful for
prompt diagnosis. Gut Liver 2013; In press
Zucca E, Roggero E, Bertoni F, Cavalli F. Primary extranodal
non-Hodgkin’s lymphomas. Part 1: Gastrointestinal, cutaneous and genitourinary lymphomas. Ann Oncol 1997; 8:
727-737 [PMID: 9332679]
Rohatiner A, d’Amore F, Coiffier B, Crowther D, Gospodarowicz M, Isaacson P, Lister TA, Norton A, Salem P, Shipp M.
Report on a workshop convened to discuss the pathological
and staging classifications of gastrointestinal tract lymphoma. Ann Oncol 1994; 5: 397-400 [PMID: 8075046]
Yoshino T, Miyake K, Ichimura K, Mannami T, Ohara N,
Hamazaki S, Akagi T. Increased incidence of follicular lymphoma in the duodenum. Am J Surg Pathol 2000; 24: 688-693
[PMID: 10800987]
Takata K, Okada H, Ohmiya N, Nakamura S, Kitadai Y,
Tari A, Akamatsu T, Kawai H, Tanaka S, Araki H, Yoshida
T, Okumura H, Nishisaki H, Sagawa T, Watanabe N, Arima
N, Takatsu N, Nakamura M, Yanai S, Kaya H, Morito T,
Sato Y, Moriwaki H, Sakamoto C, Niwa Y, Goto H, Chiba T,
Matsumoto T, Ennishi D, Kinoshita T, Yoshino T. Primary
gastrointestinal follicular lymphoma involving the duodenal
second portion is a distinct entity: a multicenter, retrospective analysis in Japan. Cancer Sci 2011; 102: 1532-1536 [PMID:
21561531]
Schmatz AI, Streubel B, Kretschmer-Chott E, Püspök A,
Jäger U, Mannhalter C, Tiemann M, Ott G, Fischbach W,
Herzog P, Seitz G, Stolte M, Raderer M, Chott A. Primary
follicular lymphoma of the duodenum is a distinct mucosal/
submucosal variant of follicular lymphoma: a retrospective
study of 63 cases. J Clin Oncol 2011; 29: 1445-1451 [PMID:
21383289 DOI: 1200/JCO.2010.32.9193]
Akamatsu T, Kaneko Y, Ota H, Miyabayashi H, Arakura
N, Tanaka E. Usefulness of double balloon enteroscopy and

February 8, 2014|First Edition|

Iwamuro M et al . Primary intestinal follicular lymphoma

16

video capsule endoscopy for the diagnosis and management of primary follicular lymphoma of the gastrointestinal
tract in its early stages. Dig Endosc 2010; 22: 33-38 [PMID:
20078662]
Kodama M, Kitadai Y, Shishido T, Shimamoto M, Fukumoto
A, Masuda H, Tanaka S, Yoshihara M, Sakai A, Nakayama H,
Chayama K. Primary follicular lymphoma of the gastroin-

17

testinal tract: a retrospective case series. Endoscopy 2008; 40:
343-346 [PMID: 18067068]
Nakamura S, Matsumoto T, Umeno J, Yanai S, Shono Y,
Suekane H, Hirahashi M, Yao T, Iida M. Endoscopic features
of intestinal follicular lymphoma: the value of double-balloon enteroscopy. Endoscopy 2007; 39 Suppl 1: E26-E27 [PMID:
17285496]
P- Reviewers Tandon RK, Nakase H S- Editor Jiang L
L- Editor A E- Editor Zhang DN

WCCR|www.wjgnet.com

1691

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

HEMIC AND LYMPHATIC DISEASES

IgG4-related autoimmune pancreatitis overlapping with
Mikulicz’s disease and lymphadenitis: A case report
Li-Mei Qu, Ya-Hui Liu, David R Brigstock, Xiao-Yu Wen, Yong-Fang Liu, Ya-Jun Li, Run-Ping Gao
of the parotid and submandibular glands with slight
dysfunction of salivary secretion for 6 mo. He had
a 2-year history of bilateral submandibular lymphadenopathy without pain. He underwent surgical
excision of the right submandibular lymph node one
year prior to admission. He denied any history of alcohol, tobacco, or illicit drug use. Serological examination revealed high fasting blood sugar level (8.8
mmol/L) and high level of IgG4 (15.2 g/L). Anti-SSA
or anti-SSB were negative. Computed tomography of
the abdomen showed a diffusely enlarged pancreas
with loss of lobulation. Immunohistochemical stain
for IgG4 demonstrated diffuse infiltration of IgG4positive plasma cells in labial salivary gland and
lymph node biopsy specimens. The patient received
a dose of 30 mg/d of prednisone for three weeks.
At this three-week follow-up, the patient reported
no discomfort and his swollen salivary glands, neck
lymph node and pancreas had returned to normal
size. The patient received a maintenance dose of 10
mg/d of prednisone for 6 mo, after which his illness
had not recurred.
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Key words: IgG4-related disease; Type 1 autoimmune
pancreatitis; Mikulicz’s disease; Lymphadenitis
Core tip: We report a rare case of a 63-year-old Northeast Chinese man who suffered from IgG4-related
disease (RD) which involved the salivary glands, lymph
node and pancreas. The patient responded promptly
to prednisone therapy. Further identification and characterization of such cases is required to elucidate the
prevalence and clinical features of IgG4-RD in China.

Abstract
Autoimmune pancreatitis (AIP) is a form of chronic
pancreatitis that is categorized as type 1 or type 2
according to the clinical profile. Type 1 AIP, which
predominantly presents in a few Asian countries, is
a hyper-IgG4-related disease. We report a case of
IgG4-related AIP overlapping with Mikulicz’s disease
and lymphadenitis, which is rare and seldom reported in literature. A 63-year male from Northeast
China was admitted for abdominal distension lasting for one year. He presented symmetric swelling
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A

INTRODUCTION
Autoimmune pancreatitis (AIP) is an uncommon form
of chronic pancreatitis that was first described in Japan
in 1995[1]. Two subtypes of AIP have been so far recognized[2,3]. Type 1 AIP is related to high levels of serum
IgG4, dense periductal lymphoplasmacytic infiltration
and obliterative venulitis, while type 2 AIP is an IgG4independent pancreatic disease that is characterized by
neutrophilic infiltration into the epithelium of the pancreatic duct[3,4]. Although 20%-40% of AIP cases are type
2 in the United States and Europe, most cases of AIP in
Japan and Korea are type 1, and type 2 is quite rare[5]. The
prevalence and clinical features of AIP in China has not
been fully clarified so far.
Mikulicz’s disease (MD) refers to bilateral and symmetrical swelling of the lacrimal, parotid, and submandibular glands. Based on histological similarities reported by
Morgan et al[6] in 1953, MD was considered a subtype of
Sjögren’s syndrome (SS). However, several recent reports
from Japan have revealed that MD is associated with elevated serum IgG4 levels and prominent infiltration of
IgG4-positive plasmacytes[7,8]; these findings are distinct
from those of SS and have resulted in the recognition of
MD as a singular systemic IgG4-related plasmacytic disease[9].
In this report, we describe a case from Northeast
China of IgG4-related autoimmune pancreatitis overlapping with Mikulicz’s disease and lymphadenitis. This rare
clinical condition has seldom been reported in literature.

B

Figure 1 Typical imaging features of type 1 autoimmune pancreatitis.
Computed tomography (CT) scan showing diffuse swelling of the pancreas with
loss of lobulation (A), and a dramatic decrease in swelling of the pancreas after
3 wk of steroid treatment (B).

and negative values of anti-SSA and anti-SSB. A computed tomography (CT) scan of the abdomen revealed
diffuse enlargement of the pancreas and loss of normal
pancreatic lobulation, consistent with autoimmune pancreatitis (Figure 1A).
The patient underwent a minor labial salivary gland
biopsy for a possible diagnosis of MD. Labial gland
specimens stained with hematoxylin and eosin revealed
significant infiltration of lymphocytoplasma cells in the
patient, but no infiltration of these cells in a healthy individual (Figure 2A and B). Immunohistochemical staining
showed numerous IgG4-positive plasmacytes in the labial
gland of the patient, with a ratio of IgG4/IgG-positive
plasmacytes of more than 50% (Figure 2C and D).
Since both autoimmune pancreatitis and MD meet
the criteria for IgG4-related disease, we investigated the
IgG4 status of the patient’s swollen lymph nodes. Lymph
node specimens collected from the patient by excision
of the right submandibular lymph node one year prior to
admission ago were examined for IgG4 and IgG using
immunohistochemistry. As shown in Figure 3, there were
diffuse infiltrations of IgG4-positive plasma cells in the
patient’s lymph node. The ratio of IgG4/IgG-positive
cells was greater than 40% thus meeting the diagnostic
criteria for IgG4-related lymphadenitis.
On the 8th d after admission, the patient was diagnosed with IgG4-related systemic disease. He received
30 mg/d of prednisone for three days without any side
effects, and was then discharged with the same steroid

CASE REPORT
A 63-year male from Northeast China was admitted for
abdominal distension lasting for one year. He presented
symmetric swelling of the parotid, and submandibular
glands with slight dysfunction of salivary secretion for 6
mo. He had a 2-year history of bilateral submandibular
lymphadenopathy without pain. He underwent surgical
excision of the swollen lymph node in the right submandibular region one year prior to hospital admission. The
patient denied any history of alcohol, tobacco, or illicit
drug use. On admission, his blood pressure was 136/88
mmHg, pulse rate was 72/min, and body temperature
was 36.7  ℃. On examination, he had bilateral swelling
of the parotid and submandibular glands as well as left
swelling of the submandibular lymph node. His mouth
was dry. Abdominal examination revealed mild epigastric
tenderness to deep palpation without rebound.
The laboratory test data on admission revealed an
elevated neutrophil ratio of 76%, and an elevated fasting
blood sugar level of 8.8 mmol/L. Serum amylase was 42
U/L and serum lipase was 65 U/L, both within normal
limits. Serological testing for autoimmune function displayed high levels of IgG4 (15.2 g/L) and IgG (18.5 g/L),
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B

C

D

Figure 2 Histological findings of labial salivary gland specimens. A: Hematoxylin and eosin stain showing normal labial gland; B: Diffuse infiltration of lymphoplasma cells from the patient; C, D: Immunohistochemical staining for IgG4 (C) or IgG (D) in plasma cells from the patient, consistent with Mikulicz’s disease. Original
magnification, × 400.

A

B

Figure 3 Histological findings of submandibular lymph node specimen. Immunohistochemical staining showing IgG4-positive plasma cells (A) and IgG-positive
plasma cells (B) in lymph node sections of the patient. Original magnification, × 400.

dose for the following 3 wk. At three-week follow-up the
patient exhibited no signs of either a dry mouth or abdominal distension. His swollen glands including parotid
and submandibular glands as well as left submandibular
lymph node were no longer palpable. The enlarged pancreas had returned to its normal size (Figure 1B) and
elevated morning glucose levels were within the normal
range. The patient then received a long-term maintenance
dose of 10 mg/d of prednisone after steroid tapering. At
six-month follow-up, his illness had not recurred.

based on observations of patients who had hyper-γ globulinemia, various autoantibodies, lymphocytic infiltration
into pancreatic tissue, and good steroid responsiveness.
In 2002 Hamano et al[10] reported high serum IgG4 concentrations in Japanese AIP patients and abundant IgG4producing plasma cell infiltration in pancreatic tissue.
Some cases of AIP in Europe or America appear to represent an “idiopathic duct-centric chronic pancreatitis”,
which are caused by neutrophilic granulocyte infiltration
and are not related to IgG4[11]. In 2009, Sugumar et al[12]
suggested that IgG4-related AIP should be named as type
1 and neutrophilic granulocyte lesions of AIP as type
2[12]. Over the last decade, international consensus diagnostic criteria for AIP were established to be applicable

DISCUSSION
Yoshida et al[1] first proposed the concept of AIP in 1995
WCCR|www.wjgnet.com
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abundant infiltration of IgG4-positive cells[11,13]. In this
case, the clinical and histopathological features of the patient met diagnostic criteria for IgG4-related type 1 AIP
and MD respectively. Additionally, the patient presented
abundant infiltration of IgG4-positive plasma cells in
lymph node tissue (> 40% IgG4/IgG-positive cells) and
good steroid responsiveness, which fully met the diagnostic criteria for IgG4-related lymphadenitis[13].
In summary, we report a rare case of a 63-year-old
Northeast Chinese man who suffered from IgG4-RD
which involved the salivary glands, lymph node and pancreas. The patient responded promptly to prednisone
therapy. Further identification and characterization of
such cases is required to elucidate the prevalence and
clinical features of IgG4-RD in China and their relationship to similar cases in Japan.

worldwide and to distinguish between the two types of
AIP. The diagnosis of AIP can be usually made based on
the presence of at least one of the five cardinal features
(i.e., imaging, serology, other organ involvement, histology, and response to steroid therapy)[3]. However, sufficient biopsy specimens from the pancreas are difficult to
obtain using standard procedures, except laparotomy. The
clinical diagnostic criteria to establish type 1 AIP from
Japan were the presence of pancreatic swelling together
with high serum levels of IgG4 and/or prominent IgG4producing plasma cell infiltration in pancreas tissue[11]. By
contrast, in the case reported here, the patient presented
a diffuse swelling of the pancreas with loss of lobulation,
high serum IgG4 concentration, abundant IgG4-positive
plasma cell infiltration into labial or lymph node tissues,
and good steroid responsiveness, thus fully meeting multiple type 1 AIP diagnostic criteria[3,11]. Additionally, in this
case report, three-week steroid treatment caused dramatic
improvements in either exocrine insufficiency (abdominal
distention) or endocrine insufficiency (elevated fasting
blood sugar level) as well as dramatic reduction of the
enlarged pancreas, suggesting that both exocrine and endocrine insufficiency might be reversible in IgG4-related
type 1 AIP.
The first case of MD was reported by MikuliczRadecki in 1888, which was described as bilateral symmetrical enlargement of the salivary and lacrimal glands,
and lymphocytic infiltration into lacrimal and salivary
gland tissues[9]. Since 1953, when Morgan et al[6] found
similarities in histology between MD and SS, MD was
considered as a subtype of SS. However, this concept
has been modified over the decade in light of compelling Japanese studies showing that MD is associated with
elevated serum IgG4 levels and prominent infiltration
of IgG4-positive plasmacytes into lacrimal and salivary
glands[7,8]. Thus, a modern clinical concept of MD is that
it is distinct from SS and is instead part of the spectrum
of IgG4-RD[9]. Diagnostic criteria for IgG4-related MD
were approved by the Japanese Sjögren’s Syndrome Society in 2008. According to these critera, IgG4-related
MD is defined in the presence of persistent (≥ 3 mo),
symmetrical swelling of the lacrimal, parotid and submandibular glands involving at least two pairs, together
with either high serum levels of IgG4 ( ≥ 1.35 g/L)
and/or marked IgG4-positive plasmacyte infiltration (≥
50% IgG4-positive/IgG-positive cells in five high power
fields) into lacrimal and salivary gland tissues[9]. In this
study, the patient presented six-month symmetric swelling
of the parotid and submandibular glands, elevated serum
IgG4 levels, and prominent IgG4-positive plasmacyte
infiltration into the labial gland tissue, which fully met the
diagnostic criteria for IgG4-related MD[9]. Furthermore,
both the swollen salivary glands and the dry mouth of
the patient promptly recovered in response to prednisone
therapy, indicating that IgG4-related MD is a reversible
disorder which differs from SS.
Recently, IgG4-RD has been defined as a novel clinical entity with multi-organ involvement and associated
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COMMENTS
Case characteristics

The patient presented symmetric swelling of the parotid and submandibular
glands as well as a diffusely enlarged pancreas with loss of lobulation.

Clinical diagnosis

The authors report a rare case of a 63-year-old Northeast Chinese man who
suffered from IgG4-related disease which involved the salivary glands, lymph
node and pancreas.

Differential diagnosis

Immunohistochemical staining for IgG4 and IgG is the major method for differential diagnosis between IgG4-related disease and other diseases.

Laboratory diagnosis

Serological testing for autoimmune function displayed high levels of serum IgG4
and IgG, and negative values of anti-SSA and anti-SSB in the patient.

Imaging diagnosis

A computed tomography scan of the abdomen revealed diffuse enlargement of
the pancreas and loss of normal pancreatic lobulation.

Pathological diagnosis

Immunohistochemical staining showed numerous IgG4-positive plasmacytes
in labial gland and lymph node of the patient, with a ratio of IgG4/IgG-positive
plasmacytes of more than 40% in both tissues.

Treatment

The patient received a dose of 30 mg/d of prednisone for three week, and a
long-term maintenance dose of 10 mg/d of prednisone.

Term explanation

Mikulicz’s disease (MD) refers to bilateral and symmetrical swelling of the
lacrimal, parotid, and submandibular glands. MD, as a singular systemic IgG4related plasmacytic disease, was considered a subtype of Sjögren’s syndrome.
IgG4-related disease (IgG4-RD) has been defined as a novel clinical entity with
multi-organ involvement and associated abundant infiltration of IgG4-positive
plasmacytes.

Experiences and lessons

The authors report a rare case of a 63-year-old Northeast Chinese man who
suffered from IgG4-RD which involved the salivary glands, lymph node and
pancreas. This rare clinical condition has seldom been reported in literature.

Peer review

Type 1 autoimmune pancreatitis is related to high levels of serum IgG4, dense
periductal lymphoplasmacytic infiltration and obliterative venulitis. In this manuscript, the authors reported a interesting case of IgG4-related autoimmune
pancreatitis overlapping with Mikulicz’s disease and lymphadenitis. This case is
very rare and seldom reported in literature.
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HEMIC AND LYMPHATIC DISEASES
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obstruction in pediatric patients. Primary diffuse large
B cell non-Hodgkin’s lymphoma of the small intestine
is rare. Intussusception due to primary diffuse large B
cell non-Hodgkin’s lymphoma in the small intestine is
even rarer in adults and is often difficult to diagnose.
This article describes the diagnosis and management
of this rare disease.
Original sources: Xu XQ, Hong T, Li BL, Liu W. Ileo-ileal
intussusception caused by diffuse large B-cell lymphoma of
the ileum. World J Gastroenterol 2013; 19(45): 8449-8452
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v19/i45/8449.htm DOI: http://dx.doi.org/10.3748/wjg.v19.
i45.8449

INTRODUCTION

Abstract

Intussusception is most often seen in infants and children and only 5% of all cases occur in adults. It accounts
for about 1% of all cases of adult bowel obstruction.
Adult intussusception is rare and about 40% are related
to malignant lesions[1]. In general, most lesions in the
small intestine are benign. Malignant lesions account
for up to 30% of all cases of intussusception in the
small intestine. Intussusception occurring in the large
bowel is more likely to be related to malignant lesions in
63%-68% of cases[2]. Primary malignant tumors of the
small intestine are very rare, accounting for less than 2%
of all gastrointestinal malignancies. Malignant lesions
resulting in intussusception in the small intestine include
primary adenocarcinoma, gastrointestinal stromal tumors (GISTs), lymphoma and carcinoid tumors[3].
The gastrointestinal tract is the most common site of
primary extranodal non-Hodgkin’s lymphoma (NHL),
accounting for 20%-40% of all extranodal disease[4]. The
stomach (50%-60%) is the most frequently affected site,
followed by the small bowel (20%-30%), whereas 85%

The occurrence of adult intussusception from small
intestinal lymphoma is quite rare. We present an
82-year-old man with a two-month history of intermittent abdominal pain, nausea and fatigue. Clinical
symptoms included moderate abdominal tenderness in
the right lower abdomen. Computed tomography scan
of the abdomen revealed a mass in the terminal ileum
with the sign of “bowel within bowel” which was suspicious of ileo-ileum intussusception. The patient underwent laparoscopic segmental ileal resection. Pathologic
evaluation revealed a diffuse large B cell non-Hodgkin’s
lymphoma of the ileum. The postoperative course was
uneventful.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Adult intussusception; Lymphoma; Small
intestine; Ileum
Core tip: Intussusception is a common cause of bowel
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B

Figure 1 Contrast-enhanced computed tomography showing suspected right ileo-ileum intussusception with the sign of “bowel within bowel” in the ileum
(A, arrow, axial view), (B, arrow, coronal view).

tion caused by diffuse large B-cell lymphoma of the
small bowel in an 82-year-old male patient.

CASE REPORT
An 82-year-old male was admitted with a two-month history of intermittent abdominal pain, nausea and fatigue.
He also complained of marked weight loss (8 kg) during
the last two months. He was diagnosed with incomplete
intestinal obstruction and was supported with parenteral
nutrition in the community hospital. His past medical
history was hypertension for 20 years. Physical examination revealed moderate abdominal tenderness in the right
lower abdomen.
Blood tests revealed a white blood cell count of 4.1 ×
9
10 /L with 63% neutrophils and a hemoglobin level of
96 g/L with a hematocrit of 29%. His liver and kidney
function test results and tumor marker (CEA, CA19-9,
CA242 and CA724) levels were all normal. The fecal
occult blood test was positive. Plain abdominal radiography was unremarkable. Contrast-enhanced computed
tomography (CT) showed multiple lymphadenoma in
the mesentery root of the small intestine and posterior
peritoneum, a mass in the terminal ileum with the sign
of “bowel within bowel” was suspicious of ileo-ileum
intussusception (Figure 1). Positron emission tomography and computed tomography (PET-CT) showed high
metabolism in the terminal ileum and multiple lymph
nodes with high metabolism in the mesentery root of
the small intestine, in which malignant lesions in the
terminal ileum were considered (Figure 2). Therefore,
balloon-assisted enteroscopy was performed. A mass,
approximately 50 cm away from the ileocecal valve, almost filled the ileal cavity (Figure 3) and did not allow
the enteroscope to pass. A biopsy was taken from this
lesion and the pathology result showed a diffuse large B
cell NHL of the ileum (Figure 4). Laparoscopic exploration was performed due to low hemoglobin, weight loss
and the mass with suspected intussusception on CT. A
tumor mass of 5.0 cm × 3.0 cm was revealed with ileoileum intussusception which was 40 cm distal to the ileum with multiple lymphadenoma in the mesentery root

Figure 2 Positron emission tomography and computed tomography
showing high metabolism in the right ileum (arrow) and multiple lymph
nodes with high metabolism in the mesentery root of the small intestine,
in which malignant lesions in the terminal ileum were suspected.

Figure 3 Endoscopic findings showing a mass approximately 50 cm away
from the ileocecal valve, which almost filled the ileal cavity.

of primary gastrointestinal lymphomas and 60%-80% of
intestinal lymphomas are B-cell type followed by T-cell
NHL and Hodgkin’s lymphoma[5]. The ileum is the most
common site of small intestine lymphoma. Intussusception is very rarely seen in intestinal NHL and the most
common type of lymphoma causing intussusception is
diffuse B-cell NHL[5].
We herein describe a case of adult ileal intussuscep-
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Figure 4 Histological and immunohistological examination of the endoscopic and surgical specimens showing diffuse large B-cell non-Hodgkin’s lymphoma. A: × 400, HE staining; B: × 400, CD5 (-); C: × 400, CD10 (-); D: × 400, CD20 (+); E: × 400, CD23 (-); F: × 400, MUM-1 (+); G: × 400, Bcl-6 (-); H: × 400, Cyclin D1 (-).

presentation makes the preoperative diagnosis difficult[6].
CT scan is one of the most useful preoperative diagnostic modalities for intussusception as it can show the
thickened segment of bowel with an eccentrically placed
crescent-like fatty area (bowel within bowel )[5]. If the
patient does not have a complete intestinal obstruction,
colonoscopy is helpful for the clinical and pathological
diagnosis of intussusception. PET-CT is useful for detecting the primary benign or malignant lesion sites and
the distal regions which may be involved in lymphoma,
although it is not often routinely used[7].
About 52%-55% of adult intussusceptions occur in
the small intestine[8]. Sixty-three percent of adult small
intestinal intussusception cases were associated with benign lesions, 23% cases were idiopathic, and 14% cases
were associated with malignant lesions[9]. The incidence
of primary lymphomas in the small intestine accounts
for less than 2% of all gastrointestinal malignancies and
10%-20% of small intestine malignancies[1].
The management of small intestine intussusception
caused by NHL is mandatory surgical intervention for
adult intussusception due to the high incidence of underlying malignancy in intussusceptions and the inability
to differentiate non-operatively benign from malignant
causes in enteric intussusceptions[5]. For adult small intestinal intussusception caused by NHL, primary surgical
resection of the localized intestinal lesions with NHL is
the treatment modality of choice, especially in patients
who have complications of intussusception.
In conclusion, we describe the diagnosis of adult

of the small intestine. A segmental ileal resection was
performed laparoscopically. After opening the specimen,
a mass of approximately 3 cm was found in the ileum
wall almost filling the ileal cavity. The histopathological
findings were suggestive of a diffuse large B cell NHL
of the ileum (Figure 4), which was consistent with the
preoperative pathological results of endoscopic biopsy.
Tumor infiltration was detected in 2 of 16 lymph nodes.
The postoperative course was uneventful. Bone marrow
biopsies showed a normal marrow without infiltration.
Cervical and chest PET-CT scans were unremarkable.
Postoperative chemotherapy with cyclophosphamide,
doxorubicin, vincristine, and prednisolone combined
with the monoclonal antibody, rituximab, was administered. At the 6-mo follow up, there was no evidence of
tumor activity.

DISCUSSION
Intussusception is rare in adults (< 5%), but it is the
most common cause of intestinal obstruction in infants
aged 6-18 mo[1]. The characteristic pediatric presentation
triad of abdominal pain, palpable abdominal mass and
bloody stool is rarely seen in adult cases. An abdominal
mass is palpated in 12%-30% of cases, whereas 6%-25%
of cases present with complications of the disease such
as obstruction, hemorrhage, perforation, or intussusception[5]. Most patients present with subacute (24.4%) or
chronic (51.2%) symptoms of abdominal pain, nausea,
vomiting and constipation. The non-specific clinical
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ileal intussusception with detailed images of this specific case. Adult intussusception must be considered in
the differential diagnosis of patients with abdominal
pain and vomiting. The work-up must include X-ray,
ultrasound and CT scan of the abdomen and PETCT in special cases. Surgical intervention is required
and warranted once the diagnosis of intussusception
is made, due to the high risk of malignancy and bowel
obstruction.
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Clinical diagnosis

Ileo-ileal intussusception caused by diffuse large B-cell lymphoma of the ileum.

Differential diagnosis

Adult intussusception must be considered in the differential diagnosis of patients with abdominal pain and vomiting.

6

Imaging diagnosis

Diagnostic imaging must include X-ray, ultrasound and computed tomography
scan of the abdomen which can show the sign of “bowel within bowel”.

7

Treatment

Surgical intervention is required and warranted once the diagnosis of intussusception is made, due to the high risk of malignancy and bowel obstruction.

Peer review

This is an interesting case report, which shows a rare case of ileo-ileal intussusception caused by diffuse large B-cell lymphoma of the ileum.
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Ileal polypoid lymphangiectasia bleeding diagnosed and
treated by double balloon enteroscopy
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we performed double balloon enteroscopy by the
anal approach. A small, bleeding, polypoid lesion was
found in the distal ileum and was successfully removed using endoscopic snare electrocautery.
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Core tip: Intestinal lymphangiectasia is a relatively
rare disease. To date, only a few cases of small bowel
bleeding resulting from intestinal lymphangiectasia
have been reported. Herein, we report a case of active
bleeding from the small bowel caused by polypoid lymphangiectasia with a review of the relevant literature.

Abstract

Original sources: Park MS, Lee BJ, Gu DH, Pyo JH, Kim KJ, Lee
YH, Joo MK, Park JJ, Kim JS, Bak YT. Ileal polypoid lymphangiectasia bleeding diagnosed and treated by double balloon enteroscopy. World J Gastroenterol 2013; 19(45): 8440-8444 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i45/8440.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i45.8440

Intestinal lymphangiectasia is a rare disease characterized by focal or diffuse dilated enteric lymphatics with impaired lymph drainage. It causes proteinlosing enteropathy and may lead to gastrointestinal
bleeding. Commonly, lymphangiectasia presents as
whitish spots or specks. To our knowledge, small
bowel bleeding resulting from polypoid intestinal lymphangiectasia has not been reported. Here, we report
a rare case of active bleeding from the small bowel
caused by polypoid lymphangiectasia with a review
of the relevant literature. An 80-year-old woman
was hospitalized for melena. Esophagogastroduodenoscopy could not identify the source of bleeding.
Subsequent colonoscopy showed fresh bloody material gushing from the small bowel. An abdominalpelvic contrast-enhanced computed tomography scan
did not reveal any abnormal findings. Video capsule
endoscopy showed evidence of active and recent
bleeding in the ileum. To localize the bleeding site,

WCCR|www.wjgnet.com

INTRODUCTION
Nonpathologic lymphangiectasias are commonly detected throughout the gastrointestinal (GI) tract[1]. Lymphangiectasias can be pathologic, thus leading to GI
symptoms including abdominal pain, steatorrhea, ascites,
and, rarely, mid-gastrointestinal bleeding[2-4]. Small bowel
infections such as tuberculosis or parasitic infections
that cause impaired lymph flow might lead to diffuse
lymphangiectasia resulting in protein-losing enteropathy [5]. Other infectious diseases can also cause focal
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Figure 1 Colonoscopy and video capsule endoscopy findings. A-C: Colonoscopy shows fresh blood material that gushed from the small bowel; D: Subsequent
video capsule endoscopy shows evidence of active and recent bleeding in the ileum.

lymphangiectasia and obscure gastrointestinal bleeding.
Lymphangiectasia presents either as whitish spots or
specks, or yellowish, well-circumscribed, raised mucosal
or submucosal lesions on endoscopy[6,7]. The polypoid
form is extremely rare in patients with gastrointestinal
vascular and lymphatic malformation. A few cases of
small bowel bleeding resulting from lymphangiectasia
have been reported. In this report, we present a case of
ileal lymphangiectasia that was detected and treated by
double balloon enteroscopy (DBE).

rate was 66 bpm, body temperature was 36.1  ℃, and
respiratory rate was 22 breaths/min. On physical examination, the patient was alert and pale, and digital rectal
examination revealed melena. Laboratory studies showed
the following values: hemoglobin (Hb), 8.1 g/dL; hematocrit, 23.6%; white blood cells, 11300/μL (neutrophils,
79.1%; lymphocytes, 13.9%; eosinophils, 2.5%); platelets, 209/μL; prothrombin time, 27.3 s (International
Normalized Ratio, 2.53); activated partial thromboplastin time; 28.8 s, protein, 8.2 g/dL; albumin, 4.5 g/dL;
aspartate aminotransferase/alanine aminotransferase,
19/11 IU/L; alkaline phosphatase/gamma-glutamyl
transpeptidase, 64/14 IU/L; total bilirubin, 0.43 mg/dL;
and direct bilirubin, 0.15 mg/dL. We stopped warfarin
on admission. We measured her Hb level every 4 h and
administered packed red blood cell (RBC) transfusion
when her Hb level was < 8.0 g/dL. Consequently, she
received 4 pints of packed RBC by transfusion during
hospitalization. An emergency esophagogastroduodenoscopy revealed atrophic mucosal changes and several
raised erosions in the antrum; however, no active bleeding was found. A subsequent colonoscopy showed fresh

CASE REPORT
An 80-year-old woman was referred to our department
for investigation of gastrointestinal bleeding that she
experienced for 7 d. She had chronic kidney disease and
atrial fibrillation. She had been receiving hemodialysis
twice a week for approximately 1 year prior to this episode, and had been taking warfarin for approximately 2
years. She had no history of habitual drinking or smoking and no specific family history of other diseases. On
admission, her blood pressure was 120/80 mmHg, heart
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Figure 2 Double balloon enteroscopy findings. A: Double balloon enteroscopy shows a small, whitish polypoid lesion with active bleeding in the distal ileum; B, C:
After submucosal injection of a saline-epinephrine mixture, polypectomy was performed; D: After the procedure, argon plasma coagulation was performed on the postpolypectomy ulcer to achieve hemostasis.

bloody material gushing from the small bowel (Figure
1A-C). An abdominal-pelvic contrast-enhanced computed tomography scan did not reveal any abnormal findings. Video capsule endoscopy (IntroMedic, Seoul, South
Korea) showed evidence of active and recent bleeding in
the ileum but could not localize the bleeding site (Figure
1D). To localize the bleeding site, we performed DBE.
Retrograde DBE (EN450T5, Fujinon, Saitama, Japan)
showed a small bleeding polyp in the distal ileum (Figure
2A). The ileal polyp was removed using an endoscopic
snare (SD-9L-1; Olympus Optical Co., Ltd., Tokyo,
Japan). Thereafter, electrocautery was performed after
submucosal injection of a hypertonic saline-epinephrine
solution (Figure 2B and C). After the procedure, argon
plasma coagulation was performed for an ulcer caused
by polypectomy to attain hemostasis (Figure 2D). The
entire procedure lasted for approximately 150 min. The
results of the histological examination were consistent
with a diagnosis of lymphangiectasia characterized by
dilated lymphatic channels in the lamina propria (Figure
3A and B). We administered warfarin 3 d after the procedure. After removal of the ileal polyp, the patient was
discharged with no gastrointestinal bleeding. The patient
has been followed up for 1 year and has shown no sign
of recurrence.

WCCR|www.wjgnet.com

DISCUSSION
Intestinal lymphangiectasia is a rare disease characterized
by dilated intestinal lacteals causing loss of lymph into
the lumen of the small intestine resulting in hypoproteinemia, hypogammaglobulinemia, hypoalbuminemia,
and lymphopenia[8]. The most commonly affected site in
the intestine is the duodenum[9,10].
Gastrointestinal symptoms range from mild to severe
presentations such as diarrhea, steatorrhea, abdominal
mass, and mechanical ileus. Chronic occult blood loss
may occur in some cases, and non-specific small bowel
ulceration has been reported in others[9,11,12]. Rarely, massive bleeding has also been recorded[13,14]. The patient in
our case had chronic kidney disease and was receiving
treatment with warfarin for atrial fibrillation. Although
we could not find any report on whether anticoagulation
or hemodialysis increased the risk of bleeding in patients
with lymphangiectasia, we consider that she had a bleeding diathesis and hence, had bleeding from the ileal polyp.
Several mechanisms have been suggested to interpret the pathophysiology of bleeding lymphangiectasias.
Obstruction of the normal flow of chyle from the small
intestine may increase intraluminal pressure sufficiently
to open latent lymphatic-venous connections[15]. Conse-
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Figure 3 Histopathologic findings of intestinal lymphangiectasia. A, B: Microscopic examination shows dilated lymphatic channels in the lamina propria (hematoxylin and eosin, × 40). Protein-rich fluid can escape from these channels into the extracellular space of the lamina propria and ultimately into the gut lumen (hematoxylin and eosin, × 200).

quently, this pressure gradient opens latent lymphaticarterial (rather than venous) connections[16]. Such openings into another closed system of higher pressure
would allow the retrograde flow of blood into the lymphatics and as a result, bursting of blood-filled dilated
lymphatics may lead to intestinal bleeding. However, we
could find neither the pathologic lymphatic-blood vessel
connection nor obstruction of lymphatic channel in the
pathological sections of the biopsy specimen.
Intestinal lymphangiectasia was confirmed by the endoscopic findings and intestinal biopsy results. Marked
dilation of the lymphatics was seen in the mucosa, sometimes extending into the submucosa. The overlying intestinal epithelium usually appears normal, but occasionally
creamy yellow villi may be seen[17]. In recent years, the
development of newer endoscopic methods, particularly
video capsule endoscopy and DBE has simplified diagnosis and treatment of small bowel lesions. In our case,
although small bowel bleeding was detected by video
capsule endoscopy, the definite location and etiology of
bleeding could not be confirmed. As the bleeding lesion
was found to be limited to the ileum in video capsule endoscopy, DBE was performed by the anal approach. The
oral approach was not used subsequently because there
were no signs of bleeding after polypectomy and coagulation. We diagnosed and treated ileal polypoid intestinal
lymphangiectasia using DBE.
To our knowledge, this is the first case to report
small bowel bleeding from a solitary ileal polypoid intestinal lymphangiectasia. This case represents the successful detection and treatment of bleeding resulting from
rare, solitary, ileal polypoid intestinal lymphangiectasia
using DBE.
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HEMIC AND LYMPHATIC DISEASES

Isolated gastric variceal bleeding caused by splenic
lymphoma-associated splenic vein occlusion
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fective treatment for splenic vein occlusion caused by
chemotherapy-sensitive tumors. Our patient responded
well to chemotherapy with a cyclophosphamide, hydroxydaunorubicin, oncovin, and prednisolone regimen,
and the splenic vein occlusion resolved after the lymphoma regressed.
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Core tip: Isolated gastric varices occur in patients with
splenic vein occlusion caused by thrombosis, stenosis,
or cancer, such as pancreatic, colon, gastric, or renal
cancers. Here, we describe a rare case of an isolated
gastric varices in an elderly woman who presented with
tarry stool and bloody vomitus. The diagnostic tests revealed a splenic B-cell lymphoma, which caused splenic
vein occlusion that resulted in isolated gastric variceal
bleeding. Splenectomy, splenic artery embolization, and
stenting of the splenic vein are the current treatment
choices. In this patient, chemotherapy was an alternative treatment, and the splenic vein occlusion resolved
after the lymphoma regressed.

Abstract
Isolated gastric varices (IGV) can occur in patients with
left-sided portal hypertension resulting from splenic
vein occlusion caused by thrombosis or stenosis. In
left-sided portal hypertension, blood flows retrogradely
through the short and posterior gastric veins and the
gastroepiploic veins, leading to the formation of an
IGV. The most common causes of splenic vein occlusion are pancreatic diseases, such as pancreatic cancer,
pancreatitis, or a pseudocyst. However, various other
cancers, such as colon, gastric, or renal cancers, have
also been known to cause splenic vein occlusion. Our
patient presented with a rare case of IGV bleeding induced by splenic lymphoma-associated splenic vein occlusion. Splenectomy, splenic artery embolization, and
stenting of the splenic vein are the current treatment
choices. Chemotherapy, however, is an alternative ef-
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INTRODUCTION
Hematemesis is a medical emergency, and in most cases,
it is caused by esophageal varices or peptic ulcers. However, there are other rare, but important and treatable
causes of hematemesis, such as isolated gastric vari-
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ces. We report one such case and review the literature,
focusing on the unusual entities presenting as isolated
gastric variceal bleeding.

CASE REPORT
A 77-year-old woman was admitted to our hospital due
to two episodes of bloody vomitus and three episodes of
tarry stool. She did not have a significant medical or surgical history or any known allergies, nor was she taking
any medication. The physical examination revealed pale
conjunctiva without any jaundice, lymphadenopathy, or
pedal edema. An abdominal palpation demonstrated an
enlarged spleen, palpable below the left costal margin,
and a digital rectal examination showed melena. The remainder of the patient’s systemic examination results was
unremarkable. The blood pressure was 97/55 mmHg,
the pulse rate was 96/min, the hemoglobin level was 8.9
g/dL, the platelet count was 118000/μL, and the stool
occult blood test was positive. The patient’s biochemistry
tests, including those for liver and renal function, were
within the normal limits, apart from a high serum lactate
dehydrogenase level (1112 U/L). Esophagogastroduodenoscopy demonstrated an isolated gastric varices (IGV)
at the cardia and high body of the stomach, with active
bleeding (Figure 1); thus, sclerotherapy with cyanoacrylate was successfully performed. Abdominal computed
tomography (CT) showed a large mass in the enlarged
spleen, with near total occlusion of the splenic vein (Figure 2A). This splenic vein occlusion led to the development of a gastric varices at the fundus (Figure 2B), and
the portal and superior mesenteric veins were patent. The
laboratory findings indicated the patient’s carcinoembryonic antigen and carbohydrate antigen 19-9 levels were
normal.
The patient underwent ultrasound-guided aspiration
biopsy, and histopathology confirmed a high-grade B-cell
lymphoma (Figure 3). Thereafter, the patient received
chemotherapy with a cyclophosphamide, hydroxydaunorubicin, oncovin, and prednisolone (CHOP) regimen, and
the splenic vein occlusion resolved after the lymphoma
regressed (Figure 2C).

Figure 1 Engorged varices at the cardia and high body of the stomach,
with active bleeding.

of the submucosal structures, leading to the formation
of a gastric varice[4].
LSPH primarily occurs as a result of splenic vein obstruction, most commonly resulting from pancreatic disorders[5]. Because the splenic vein is posterior to the pancreas and in direct contact with it, any type of pancreatic
disease, including cancer, pancreatitis, abscess formation,
or a pseudocyst, can affect the splenic vein[6-8]. In a study
by Moosa et al, pancreatitis, diagnosed by either biopsy
or surgery, was part of the LSPH etiology in 87 (60%)
of 144 cases, while pancreatic malignancy was detected
in only 13 (9%) patients[9,10]. Various disorders other than
pancreatic diseases, such as partial gastrectomy, metastatic
carcinoma, retroperitoneal fibrosis, or protein S deficiency, have a wide spectrum of mechanisms involved
in causing splenic vein occlusion[5,11-13]. Among the metastatic carcinomas, oat cell carcinoma[14], colon cancer[5],
gastric cancer[5], renal cancer[12], and rare retroperitoneal
liposarcoma[9] have been reported to cause splenic vein
occlusion. Primary pancreatic lymphoma, with splenic
vein thrombosis and IGV bleeding, has been reported
as well[15]. Our patient had a rare case of splenic B-cell
lymphoma that caused splenic vein occlusion and IGV
bleeding.
In general, IGVs are asymptomatic and identified
incidentally. In symptomatic cases, the most common
clinical manifestation is gastrointestinal bleeding from
ruptured gastric varices; statistically, 45%-72% of patients
with LSPH present with the above-mentioned symptom[3]. Splenomegaly and abdominal pain are observed
in 71% and 25%-38% of patients with LSPH, respectively [5,9], whereas ascites seldom develop [16]. Various
radiological examinations can assist in making an IGV
diagnosis, including upper gastrointestinal endoscopy,
angiography, ultrasonography, contrast-enhanced CT
portography, and magnetic resonance imaging. In one
study, gastric varices could be accurately diagnosed and
localized in nearly 90% of cases by endoscopy[17]. Endoscopic ultrasound (EUS) appears to be a more accurate
test than transabdominal ultrasonography, which is useful for evaluating the pancreatic parenchyma and splenic
vasculature[18]. Contrast-enhanced CT portography can

DISCUSSION
IGVs are observed in up to 5% of patients with cirrhosis
and in up to 10% of patients with non-cirrhotic portal
hypertension[1]. Such varices can occur in patients with
segmental or left-sided portal hypertension (LSPH), and
the incidence has increased over the past three decades
because of increased awareness of the entity and advances in diagnostic approaches[2,3]. When a segment of the
portal venous bed is obstructed, varices can develop in
the area to decompress the blocked segment. In cases of
segmental portal hypertension, the blood drains in a retrograde manner through the short and posterior gastric
veins and the gastroepiploic veins. This process results in
blood flow and a pressure increase, which causes dilation
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Figure 3 Pathologic findings (hematoxylin/eosin staining) and immunohistochemical staining. A: The predominant fibrous tissue with necrotic foci
and scattered atypical cells characterized by pleomorphic and hyperchromatic
nuclei with discohesive arrangement. B: The B-lymphocyte marker (CD20) was
strongly positive in the atypical cells.

acute gastric varice bleeding; when using this procedure,
the rebleeding rate was low (0%-8%), the gastric varice
eradication rate was 85% at up to 2 years post-treatment,
and hemostasis was achieved in 100% of patients[20].
Transcatheter splenic artery embolization has also been
attempted with varying degrees of success, but it has not
become a preferred approach. If a patient with active
bleeding is unresponsive to conservative management,
then splenectomy is indicated. A large splenectomy series
that included patients with isolated splenic vein thrombosis showed that none of the patients had recurrent
bleeding during the 11-mo mean follow-up period after
splenectomy[9].
The current case was a rare incidence of IGV bleeding induced by splenic lymphoma-associated splenic vein
occlusion. In this patient, chemotherapy was an alternative treatment for splenic vein occlusion caused by chemotherapy-sensitive tumors. Our patient responded well
to chemotherapy, and the splenic vein occlusion resolved
after the lymphoma regressed.

Figure 2 Imaging findings. A: Axial contrast-enhanced abdominal computed
tomography (CT) at the level of the splenic hilum shows a large low-attenuation
mass in the enlarged spleen. The mass involves the splenic vein with near
total occlusion (arrow); B: The development of a gastric varice (arrowhead) at
the fundus; C: The 6-mo follow-up CT shows that the splenic mass has almost
completely resolved, allowing the splenic vein (arrow) to return to patency.

quickly elucidate the portal venous system, but it requires
a large amount of iodinated contrast material. Magnetic
resonance angiography with gadopentetate dimeglumine
is a promising noninvasive test that is being increasingly
used to diagnosis patency or thrombosis of the portal
venous system[19].
The treatment of IGV bleeding should be directed
toward the splenic side of the portal circulation because
the pressure increases only on that side[14]. Several choices
such as conservative therapy (e.g., pharmacotherapy, balloon tamponade, endoscopic therapy with sclerotherapy
or band ligation) and interventional radiologic techniques,
are available for bleeding control. Japanese endoscopists
have reported using a combination technique of endoscopic variceal ligation injection sclerotherapy to treat
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PET/CT is not only a complement to conventional imaging, but also plays a significant role in the diagnosis and
evaluation of treatment response of prostatic lymphoma.
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Core tip: Primary prostatic lymphoma is extremely rare.
There is no consensus on the primary prostatic lymphoma management. We report a case of primary diffuse
large B cell lymphoma of the prostate incidentally found
18
by F-fluoro-deoxy glucose (FDG) positron emission
tomography/computerized tomography (PET/CT), and
18
finally diagnosed by histopathological examination. FFDG PET/CT is not only a complement to the conventional imaging studies, but also plays a significant role
in the diagnosis and treatment of prostatic lymphoma.
Original sources: Pan B, Han JK, Wang SC, Xu A. Positron
emission tomography/computerized tomography in the evaluation of primary non-Hodgkin’s lymphoma of prostate. World J
Gastroenterol 2013; 19(39): 6699-6702 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i39/6699.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i39.6699

Abstract
Primary malignant lymphoma of the prostate is exceedingly rare. Here we report a case of a 65-year-old man
who presented with increased urinary frequency, urinary
urgency, and urinary incontinence for two years. Benign
prostatic hypertrophy was suspected at primary impression. Ultrasound revealed a hypoechoic lesion of the
prostate. The total serum prostate-specific antigen was
within normal range. Positron emission tomography/
computerized tomography (PET/CT) showed a hypermetabolic prostatic lesion. Prostate biopsy was consistent with a non-germinal center diffuse large B cell lymphoma. There was complete remission of the prostatic
lesion following six cycles of chemotherapy as shown on
18
the second PET/CT imaging. F-fluoro-deoxy glucose
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INTRODUCTION
Primary prostatic lymphoma is extremely rare, to the
best of our knowledge, less than 200 cases have been
described in the world literature so far[1], mostly as single
case reports, and a few as large-series studies. It constitutes 0.09% of prostate neoplasms and 0.1% of all nonHogdkin lymphomas[2]. The most common pathological
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Figure 1 Positron emission tomography/computerized tomography image. A: Whole body positron
emission tomography (PET) image (scan) shows nodal
hypermetabolic foci in the prostate, and no abnormally
high uptake foci in the other sites of the body; B: The
PET/computerized tomography (CT) fusion image displays a nodal hypermetabolic lesion located in the right
lobe of the prostate, with maximal standardized uptake
value (SUV) being 12.7; C: There were no hypermetabolic foci on the whole body PET imaging following
six courses of chemotherapy; D: There was complete
remission of the prostatic lesion after six cycles of chemotherapy, and the maximal SUV was 2.0.

type is diffuse large B cell lymphoma (DLBCL). Because
of unspecific clinical symptoms including increased urinary frequency, urinary urgency, occasional hematuria
and acute urinary retention, primary prostatic lymphoma
is easily misdiagnosed as benign prostatic hyperplasia or
prostatitis, especially in elderly men, and it has a poor
prognosis[3,4]. Serum prostate-pecific antigen (PSA) level
is usually within normal limits in most patients. Due to
the small number of patients reported, there is no consensus on the primary prostatic lymphoma management,
including radiotherapy, chemotherapy and radical prostatectomy or combined strategies.
Here we report a case of primary DLBCL of the
prostate incidentally found by 18F-fluoro-deoxy glucose
(FDG) positron emission tomography/computerized
tomography (PET/CT), and finally diagnosed by histopathological examination.

total PSA were within normal limits. Ultrasound revealed
prostatic hyperplasia and a hypoechoic lesion measuring
3.1 cm × 3.5 cm in size in the right lobe, and the nature
of hypoechoic lesion was unidentified. Ultrasound-guided puncture was suggested. The patient was referred for
a whole body PET/CT study to identify whether other
sites were involved. He was injected with 9.8 millicuries
of 18F-FDG and underwent a whole body scan with a
dedicated PET/CT scanner. Except a nodal FDG uptake
in the prostate gland with the maximum standardized
uptake value (SUVmax) of 12.7 (Figure 1A and B), all appeared unremarkable. In order to establish the diagnosis,
ultrasound-guided transrectal puncture was performed.
Biopsy specimens were composed of colorectal mucosal
epithelium and aggregated lymphocytes. Immunohistochemical examination demonstrated that CD20 (+),
CD79a (+), Pax5 (+), BCL-6 (+), mum-1 (+), and Ki-67
(+, 60%) were positive and CD10 (-), vim (+/-), CD3 (-),
CD45RO (-), CD30 (-), CX (-), PSA (-), syn (-), and CGA
(-) were negative. Combined morphological and immunophenotyping examinations confirmed a DLBCL of nongerminal center B-cell origin (Figure 2). Myeloproliferation was significant with nuclear shifted to the right, and
red-giant cells hyperplasia was also active, and platelets
were aggregately distributed, suggesting no evidence of
bone marrow involvement. Consequently, Phase Ⅰ and
International Prognostic Index score 1 was considered.
He experienced no taboos in chemotherapy, and completed six cycles of mabthera, cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP) chemotherapy. Three weeks after the end of chemotherapy, the
patient underwent PET/CT scan again, which showed
complete remission of the prostatic lesion on CT, with

CASE REPORT
A 65-year-old man suffered from increased urinary
frequency, urinary urgency, urinary endlessness and increased frequency of nocturia for two years. Because
of his age and symptoms presenting as benign prostate
hyperplasia, he did not take it seriously until the symptoms were aggravating. On examination, the prostate was
palpable with degree Ⅱ of hypertrophy, the median sulcus was shallow, and there was no hepatosplenomegaly.
Laboratory findings including blood count, liver and renal function were all normal. Chest X-ray revealed no abnormalities. Serology for human immunodeficiency virus,
hepatitis B, and hepatitis C was negative. Tumor markers
like alpha-fetoprotein, carcino-embryonic antigen and
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Figure 2 Combined morphological and immunophenotyping examinations confirmed a diffuse large B cell lymphoma of non-germinal center B-cell origin. A:
Intensive proliferation of lymphoid cells (Hematoxylin and eosin, × 400); B and C: Diffuse and consistent expression of CD79a, CD20 (immunohistochemistry, × 400); D:
The expression of serum prostate-pecific antigen is negative (immunohistochemistry, × 400).

no active foci in the prostatic lesion on PET (Figure 1C,
D), and the SUVmax was 2.0.

(2) the absence of any other lymphoid node or tissue
involvement including blood vessels; and (3) a lymphoma
free at an interval of at least 1 mo after diagnosis[5,6]. Since
the clinical symptoms of primary prostatic lymphoma are
atypical, including lower urinary tract symptoms, acute
urinary retention or hematuria, it is difficult to establish
a diagnosis merely based on clinical grounds, which may
easily lead to a misdiagnosis as benign prostate hyperplasia or chronic prostatitis. Computerized tomography (CT)
and Trans-Rectal UltraSound (TRUS) prostate plays an
important role in the location and staging of the primary
prostatic lymphoma, it usually manifests as the enlargement of the prostate with low density or hypoechoic lesions with or without abdominal and pelvic enlargement
of lymph nodes on CT or US, in addition, CT and TRUS
are also of great significance to treatment response to
PPL[7,8], Gallium scan is optional when distant lymph
node involvement was suspected[9]. There were no specific markers for Lymphoma at present, Prostatic Acid
Phosphatase May be a sensitive tumor marker protein
indicating development and progression of intravascular
LBCL, which was a Subtype of diffuse LBCL[10]. Tumor
marker like PSA usually is within normal range in most
patients. The final diagnosis can be established by surgery
or transrectal prostate biopsy.
Because of its rarity, there was no consensus on the
optimal treatment of prostatic lymphoma at present. A
recent study showed that R-CHOP chemotherapy is superior to CHOP and is the first choice for curative intent,

DISCUSSION
Primary malignant lymphoma arising from the prostate
is notably rare, We use PubMed search method, with
key words of primary prostatic lymphoma, 87 Articles
were retrieved by the end of Jan 2013, approximately 200
cases reported in the world literature[1]. Non-Hodgkin’
s lymphoma is the major histological subtype of primary Hodgkin’s lymphoma (PHL) and DLBCL is the
most common. Morphology of lymphoma in this case
is typical, diffuse infiltrate lymphoid cells in prostate tissue. Immunohistochemical examination showed diffuse
expression of CD79a and CD20 in tumor cell, which
are the typical characteristics of diffuse large B cell lymphoma. CD3 being negative and diffuse expression of
Mum-1 suggested that tumor cell originated from B cells.
Moreover, CD30 being negative also tips for non-Hodgkin lymphoma. Negative CK suggesting non epithelial
malignancies, combined with negative PSA, exclude the
possibility of prostate cancer. Positive bcl-6 indicates the
biological activity of lymphoma, the proliferation fraction
was 60% with Ki67 antibody. Combining these conditions together, a diagnosis of non germinal center origin
of diffuse large B cell lymphoma was made. The three
criteria for the diagnosis of primary prostatic lymphoma
were as follows: (1) tumor limited to the prostate only;
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this combination should become the standard for treating
DLBCL[11-13]. Surgery or radiation is used only for palliative treatment of local symptoms and when the disease is
confined to the prostate[14]. The prognosis of either primary or secondary prostatic lymphoma is poor and the
median survival is around 23 mo after diagnosis[6]. If the
disease is confined to the prostate, it could be cured with
radiotherapy[3].
The use of FDG PET imaging is uncommon for
prostatic lymphoma, and only four cases have been reported in the literature: two cases of mucosa-associated
lymphoid tissue lymphoma, revealing mild FDG uptake[15], and two cases of DLBCL, which showed intense
hypermetabolism[16,17]. The extent of FDG uptake may
be associated with histological types. In our case, the foci
of the prostate demonstrated intense FDG uptake, which
was similar to the cases reported.
18
F-FDG PET/CT helped diagnose the possibility
of PPL in this case, and demonstrated the absence of
abnormal hypermetabolic foci in any other nodes or organs. 18F-FDG PET/CT identified significant treatment
response after six cycles of chemotherapy.
In conclusion, 18F-FDG PET/CT is not only a
complement to the conventional imaging studies, but
also plays a significant role in the diagnosis and treatment
of prostatic lymphoma. In short, when a nodal or diffuse uptake is observed in the prostate on PET/CT and
PSA is within normal limits, primary prostate lymphoma
should be taken into consideration except for prostatic
cancer.
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chemotherapy regimen. This case report showed that
the two distinct components, DLBCL and cHL, appeared
to originate from the same clonal progenitor cell, and
that EBV infection was not essential for transformation
during the course of tumorigenesis.
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Core tip: Classical Hodgkin’s lymphoma (cHL) commonly manifests in lymph nodes whereas primary extranodal cHL in the gastrointestinal tract is very rare,
and only single cases of primary gastric cHL have been
reported in the literature. The combination of cHL and
non-Hodgkin lymphoma (NHL) coexisting in the same
patient is not common, especially in one extranodal
location. The combination of cHL and NHL coexisting in
the stomach is extremely rare. Here we present a case
of composite diffuse large B-cell lymphoma and mixed
cellularity cHL involving the stomach, and present a review of the literature.

Abstract
The combination of classical Hodgkin’s lymphoma (cHL)
and non-Hodgkin lymphoma coexisting in the same
patient is not common, especially in one extranodal
location. Here we present a rare case of composite diffuse large B-cell lymphoma (DLBCL) and cHL occurring
simultaneously in the stomach of a 53-year-old female
who presented with upper abdominal discomfort and
gas pain. Surgery was performed and the disease
was diagnosed pathologically as composite lymphoma
of DLBCL and cHL using hematoxylin-eosin and immunohistochemical staining. Epstein-Barr virus (EBV)
infection was not detected by in situ hybridization for
EBV-encoded RNA or immunohistochemistry for EBV
latent membrane protein-1. Polymerase chain reaction
analysis from the two distinct components of the tumor
demonstrated clonal immunoglobulin κ light chain gene
rearrangements. The patient died approximately 11 mo
after diagnosis in spite of receiving eight courses of the
CHOP and two courses of the rituximab-CHOP (RCHOP)
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INTRODUCTION
Composite lymphoma (CL), which is defined as the coexistence of two or more morphologically and phenotypically distinct lymphoma types in a single anatomic organ
or tissue, is unusual[1]. Almost all the primary stomach
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Figure 1 Gastroscopy showing an irregular ulcer covered with white exudates (A) and multiple mucosal nodularities in the gastric corpus (B) and a circular ulcer in the gastric pyloric canal (C).

covered with white exudates (Figure 1A) and multiple
mucosal nodularities in the gastric corpus (Figure 1B).
Another circular ulcer covered with white exudates and
effusion was simultaneously found in the gastric pyloric
canal (Figure 1C). Biopsy specimens were obtained from
the two ulcers. A histologic diagnosis of small round
cell malignant tumor, indicating lymphoma, was made.
Routine blood examination showed hemoglobin 115 g/L,
white blood cell count 5.32 × 109/L, neutrophils 52.3%,
lymphocytes 19.6%, monocytes 12.1%. Serological testing demonstrated negativity for hepatitis B virus and
human immunodeficiency virus infections. The lactate
dehydrogenase level (185 U/L) was in the normal range.
Abdominal ultrasonography and computed tomography
scans of the chest did not show any other abnormalities.
No superficial lymphadenopathy was noted.
The patient underwent distal stomach resection because of aggravated symptoms of obstruction. Grossly,
the greater and lesser curvatures of the resected stomach measured 17.0 and 7.5 cm respectively. The gastric
wall was diffusely thickened and multiple different sizes
of mucosal nodularities ranging from 1 cm to 2.5 cm
in diameter (Figure 2, a) and a well circumscribed ulcer
measuring 4 cm × 3.5 cm × 0.5 cm (Figure 2, b) were
identified in the gastric corpus. The gastric pyloric canal
presented with increased thickness and stenosis, and a
circular ulcer measuring 3 cm × 3 cm × 0.8 cm was also
found (Figure 2, c). The cut surface of the neoplastic
ulcers and mucosal nodularities were grey and soft. Perigastric (Figure 2, d) and parapyloric (Figure 2, e) swollen
lymph nodes were identified. Selected tumor tissues were
fixed in formalin and embedded in paraffin and cut into
sections then stained with hematoxylin and eosin for routine histology. Additional sections of paraffin-embedded
tissue were used for immunohistochemical staining and
in situ hybridization analysis. Genomic DNA was isolated
from CD30+ Hodgkin and Reed-Sternberg (RS) cells and
CD20+ DLBCL cells by micromanipulation, and polymerase chain reaction (PCR) procedures were performed
for analysis of immunoglobulin heavy and κ light chain
rearrangements.
Microscopically, there were two morphologically and

b
d

a
a
a
e

c

Figure 2 Macroscopic findings of the lesions. Multiple mucosal nodularities
(a) and an ulcer (b) in the gastric corpus, a circular ulcer in the gastric pyloric
canal (c), perigastric (d) and parapyloric (e) swollen lymph nodes.

lymphomas are non-Hodgkin’s lymphoma (NHL), the
majority of which are of B-cell origin, and mucosaassociated lymphoid tissue lymphoma and diffuse large
B-cell lymphoma (DLBCL) account for over 90%[2]. Classical Hodgkin’s lymphoma (cHL) commonly manifests
in lymph nodes whereas primary extranodal cHL in the
gastrointestinal tract is very rare, estimated at 0.025% of
all cHL, and only single cases of primary gastric cHL
have been reported in the literature[3]. The combination
of cHL and NHL coexisting in the stomach is extremely
rare. Here we present a rare case of composite DLBCL
and mixed cellularity cHL involving the stomach, and
present a review of the literature.

CASE REPORT
A 53-year-old female presented with upper abdominal
discomfort and flatulent pain for over an 8-mo period
and her condition became gradually worse. She also
described a substantial weight loss and anorexia over
the preceding 6 mo. Computed tomography (CT) scans
of the abdomen showed thickening of the wall in the
gastric pylorus and gastric corpus, and uneven enhancement could be seen after intravenous administration of
contrast agent. Gastroscopy revealed an irregular ulcer
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Figure 3 Diffuse large B-cell lymphoma of the stomach. A: Large lymphoid cells diffusely infiltration the gastric corpus wall (HE, × 100); B: Nucleoli and frequent
mitotic figures (HE, × 400); C: Neoplastic cells diffusely positive for CD20 (immunoperoxidase stain, × 400); D: Nuclear proliferation rate as assessed by Ki-67 staining
was approximately 80% (immunoperoxidase stain, × 400). HE: Hematoxylin and eosin.

immunophenotypically distinct components in different
locations of the stomach. The ulcer and multiple mucosal nodularities in the gastric corpus exhibited a homogeneously uniform population of large lymphoid cells
infiltration all layers of the gastric wall (Figure 3A). The
nuclei were round or multilobated, with finely dispersed
chromatin and evident nucleoli. Frequent mitotic figures
were noted (Figure 3B). The neoplastic cells showed uniform expression of CD45, CD20 (Figure 3C), CD79a,
Pax-5, MUM1, and absence of CD3, Bcl-6 and CD10.
The nuclear proliferation rate as assessed by Ki-67 staining was approximately 80% (Figure 3D). Additional immunohistochemistry displayed tumor cells negative for
cytokeratin, CD30, CD15 and other T-cell antigens. The
ulcer in the gastric pylorus showed typical mixed lymphocyte, eosinophil granulocyte and neutrophil granulocyte
infiltration with fibrosis (Figure 4A), and contained numerous large atypical lymphoid cells, including Hodgkin
and RS cells (Figure 4B). The Hodgkin and RS cells
were positive for CD30 (Figure 4C), CD15 (Figure 4D),
MUM1 and Oct-2, and weakly positive for Pax-5, but
negative for CD45, CD20, CD79a, CD3, CD10 and
BOB.1. Interestingly, the perigastric and parapyloric
swollen lymph nodes were infiltrated by tumor cells of
DLBCL and cHL, respectively. Neither cell population
showed markers of Epstein-Barr virus (EBV) infection
by in situ hybridization for EBV-encoded RNA or immunohistochemistry for EBV latent membrane protein-1.
On the basis of these morphologic and immunohisto-
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chemical characteristics, the pathological diagnosis of
composite DLBCL and mixed cellularity cHL was made.
PCR analysis from the two distinct components of the
tumor demonstrated clonal immunoglobulin κ light chain
gene rearrangements (Figure 5).
After surgery, the patient was treated with eight
courses of a standard CHOP (cyclophospamide, doxorubicin, vincristine, and prednisone) chemotherapy regimen, after which she showed an excellent response with
normal brain, thoracic and abdominal CT scans. Unfortunately, repeat CT scans and ultrasonography revealed
tumor recurrence with abdominal tumor load 7 mo after
chemotherapy. Then the patient received a further two
cycles of rituximab-CHOP (RCHOP) chemotherapy.
Unfortunately, she died of multiple organ failure due to
lymphoma recurrence on the 11th postoperative month.
An autopsy was not performed.

DISCUSSION
The concept of CL was first put forward by Custer[4] to
explain the occurrence of more than one histological
type of lymphoma in the same patient. In the study of
more than 1000 cases for the International Working Formulation for NHL, the incidence of CL varied between
1% and 4.7%[5]. cHL and NHL are morphologically and
clinically distinct neoplasms. The combination of cHL
and NHL coexisting in the same tissue is rare and much
more uncommon than other combinations[3]. According
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Figure 4 Classical Hodgkin’s lymphoma of the stomach. A: Mixed lymphocyte, eosinophil granulocyte and neutrophil granulocyte infiltrateing the gastric pyloric
canal wall (HE, × 200); B: Hodgkin and Reed-Sternberg (RS) cells are present (HE, × 400); C, D: Hodgkin and RS cells positive for CD30 and CD15, respectively (immunoperoxidase stain, × 400). HE: Hematoxylin and eosin.
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to our literature review, a total of 10 cases, including the
present case, reported a combination of DLBCL and
cHL within the same site simultaneously[6-13]. The clinical
data of all previously published cases of composite DLBCL and cHL are listed in Table 1. In these cases, there
were five cases of combination of DLBCL and cHL in
the lymph nodes, three cases in the stomach, one case
in the small intestine and one case in the anterior mediastinum, indicating that the gastrointestinal tract is the
most common extranodal site involved in this kind of
composite lymphoma. Prochorec-Sobieszek et al[9] firstly
reported localized gastric DLBCL and cHL as secondary
neoplasms in two patients with chronic lymphocytic leukemia. To the best of our knowledge, this is the first case
report of composite DLBCL and cHL coexisting in the
stomach with no history of lymphoma or leukemia.
The pathogenesis of CL is inconclusive. Viral infections, genetic susceptibility, genetic mutations, and immune suppression are CL pathogenic factors. However,
no single definite mechanism has been proposed to
explain the pathogenesis of different types of CL as the
etiology is variable, complex and differs according to the
types of lymphomas involved[14-16]. In general, cHL is
associated with EBV; on the other hand, NHL is infrequently associated with EBV. When cHL and NHL are
present in the same anatomic site, there is a higher correlation with the presence of EBV in both lymphoma
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Figure 5 Polymerase chain reaction analysis from the two distinct components of the tumor demonstrated clonal immunoglobulin κ light chain
gene rearrangements. The asterisks indicate two peaks representing the rearranged polymerase chain reaction products from position 241 bp (arrow) and
281 bp (double arrows) regions of immunoglobulin κ light chain gene, respectively. A: DNA from the dissected diffuse large B-cell lymphoma component. B:
DNA from the dissected classical Hodgkin lymphoma component.
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Table 1 Composite diffuse large B-cell lymphoma and classical Hodgkin’s lymphoma: A review of the literature
Ref.

Gender/age (yr)

Organ

EBV infection

Treatment

Follow up time

Status

Paulli et al[6]

Male/37

NA

ANED

Female/29

30 mo

ANED

Rosenquist et al[8]
Prochorec-Sobieszek et al[9]

Female/74
Male/67
Male/76

Inguinal lymph nodes
Stomach
Stomach

+
+
+

12 wk
22 wk
14 wk

ANED
ANED
DOD

Male/56
Male/75

Small intestine
Axillary lymph nodes

+
+

6d
3 yr

DOD
DOD

Yu et al[12]

Female/37

Anterior mediastinum

–

33 wk

ANED

Bautista-Quach et al[13]

Female/6

Multiple lymph nodes

+

17 wk

DOD

Wang et al (present case)

Female/53

Stomach

–

8 cycles of pro-MACE-CytaBOM
chemotherapy
MACOP-B chemotherapy for 8 wk and
autologous stem cells transplant
6 cycles of CHOP chemotherapy
6 courses of CHOP chemotherapy
6 courses of cyclophosphamide and
cladribine chemotherapy
Lesion resected
6 courses of RCHOP
chemotherapy
6 courses of CHOP chemotherapy
and 23 times radiotherapy
Combined chemotherapy
(program unknown )
Lesion resected and 8 courses of CHOP
and 2 courses of RCHOP chemotherapy

23 wk

Bellan et al[7]

Supra-clavicular
lymph nodes
Cervical lymph nodes

45 wk

DOD

Huang et al[10]
Miyagaki et al[11]

NA

NA: Not available; +: Positive; -: Negative; CHOP: Cyclophosphamide, doxorubicin, vincristine, and prednisone; RCHOP: Rituximab-CHOP; ANED: Alive
with no evidence of disease; DOD: Died of disease.

cells than when two lymphomas occur at different times
and/or at different sites. If the two components demonstrate positivity for EBV, it would be suggested that a
commonly infected progenitor cell might be responsible
for both lymphomas[17,18]. From assessment of the data in
Table 1, composite DLBCL and cHL often showed EBV
positivity, suggesting an origin from a commonly EBVinfected progenitor cell; however, two components from
two cases including our patient were all negative for EBV,
indicating EBV infection did not seem to be the primary
event in this tumorigenesis.
Lymphoma, generally, is defined as monoclonal proliferation of lymphocytes (T cell, B cell or natural killer
cell). Coexistence of DLBCL and cHL in the same anatomic location has been reported occasionally; studies
using molecular techniques have proved that they may
be clonally related (i.e., derived from the same lymphoid
progenitors) or not related (i.e., different lymphoid progenitors)[7-10]. Controversy about this issue may reflect the
lack of a full understanding of the pathogenesis of these
lymphomas or the heterogeneity of Hodgkin lymphoma
and NHL. In the present case, identical immunoglobulin
κ light chain gene rearrangements were seen in the two
distinct components, indicating that both components,
despite their distinctly different morphologic features and
immunophenotype, were indeed derived from the same
clone. Thus, DLBCL and cHL coexisting in the stomach
in our case can be considered a true CL with two distinctive presentations.
The pathological differential diagnosis of composite
DLBCL and cHL in the present case mainly included
cHL transformation to DLBCL, anaplastic variant of
DLBCL, T cell/histiocyte-rich large B-cell lymphoma
(THRLBCL), anaplastic large cell lymphoma (ALCL)
and grey zone lymphoma. The characteristic morphology
and immunophenotype of the tumor cells in conjunction
with clinical features aid in the differential diagnosis. cHL

WCCR|www.wjgnet.com

transformation to DLBCL may be differentiated from
the current case as the two distinct lymphoma occurred
simultaneously within different sites of the stomach without a histological mixing zone. An anaplastic variant of
DLBCL is characterized by large tumor cells with bizarre
pleomorphic nuclei that may resemble Hodgkin and/or
RS cells, and it may be differentiated according to its consistent immunological staining for B-cell markers, such
as CD20 and CD79. THRLBCL is comprised of scattered, single, large B cells embedded in a background of
T cells and a variable number of histiocytes. These large
B cells may mimic Hodgkin and RS cells in cHL, but they
express pan B-cell markers with no expression of CD15
and CD30. The “Hodgkin-like pattern” accounts for 3%
of ALCL cases, which is characterized by morphological
feathers mimicking nodular sclerosis cHL. CD15 expression is rarely observed and when present only a small
proportion of the neoplastic cells are stained; however,
Hodgkin and RS cells in cHL are always weakly positive for Pax-5, which is different from ALCL. The most
presentation of grey zone lymphoma is a large anterior
mediastinal mass with rare involvement of non-lymphoid
organs. Some areas may more closely resemble DLBCL
and others appear more like cHL. In cases that morphologically resemble cHL, uniform strong expression of
CD20 and other B-cell markers and absence of CD15
would favor the diagnosis of grey zone lymphoma. Other
histological differential diagnoses, including leukocythemia, poorly differentiated carcinoma, sarcoma, reactive
lymphoid proliferation and collision tumor should be
cautiously considered[19].
To conclude, we report a rare case of composite
DLBCL and cHL involving the stomach and describe
the histologic and immunophenotypic findings. The contribution of immunohistochemistry plays an important
role in differential diagnosis. Using molecular techniques,
we further proved that the two different components ap-
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peared to originate from the same clonal progenitor cell,
and that EBV infection was not essential for transformation during the course of tumorigenesis.
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EBV, Bob-1, and CD38. The autopsy findings suggested
a diagnosis of PBL. To our knowledge, the present case
appears to be the first report of PBL with initial presentation of the liver in a patient without HIV infection.
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Core tip: Plasmablastic lymphoma (PBL) is a rare B-cell
lymphoma. Although PBL is observed in the oral cavity
of human immunodeficiency virus (HIV)-positive patients, it can also be observed at extra-oral sites in HIVnegative patients. We present a case of PBL of the liver
in a 79-year-old HIV-negative male. Histopathological
examination showed large-cell lymphoma with plasmacytic differentiation diffusely infiltrating the liver and
involving the surrounding organs. The neoplastic cells
were diffusely positive for CD30, Epstein-Barr virus,
Bob-1, and CD38. The present case appears to be the
first report of PBL with initial presentation in the liver in
a patient without HIV infection.

Abstract
Plasmablastic lymphoma (PBL) is a very rare B-cell lymphoproliferative disorder was with an aggressive clinical behavior that recently characterized by the World
Health Organization. Although PBL is most commonly
observed in the oral cavity of human immunodeficiency
virus (HIV)-positive patients, it can also be observed at
extra-oral sites in HIV-negative patients. Epstein-Barr
virus (EBV) may be closely related the pathogenesis
of PBL. PBL shows different clinicopathological characteristics between HIV-positive and -negative patients.
Here, we report a case of PBL of the liver in a 79-yearold HIV-negative male. The patient died approximately
1.5 mo after examination and autopsy showed that the
main lesion was a very large liver mass. Histopathological examination of the excised lesion showed large-cell
lymphoma with plasmacytic differentiation diffusely infiltrating the liver and involving the surrounding organs.
The neoplastic cells were diffusely positive for CD30,
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INTRODUCTION
Plasmablastic lymphoma (PBL) is a distinct, aggressive
B-cell neoplasm that shows a diffuse proliferation of
large neoplastic cells resembling B-immunoblasts with
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an immunophenotype of plasma cells. PBL was initially
described in 1997 as a rare subtype of diffuse large B-cell
lymphoma (DLBCL) and has an aggressive clinical behavior arising in the oral cavity of human immunodeficiency virus (HIV)-infected individuals[1]. There have
been several reports of PBL in HIV-negative patients,
mainly at extra-oral sites including the stomach, small
intestine and colon[2-6] but not in the liver. Interestingly,
most cases of PBL occur without HIV infection in Japan
and Korea, where the prevalence of HIV infection is low
in comparison to Western countries[7,8]. In the present
study, we describe the first case of liver PBL in a 79-yearold HIV-negative Japanese patient.

A

B

CASE REPORT
A 79-year-old Japanese man was admitted to our hospital
with the chief complaint of abdominal pain and icterus.
Upon physical examination, jaundice was found to be
prominent, which gradually worsened without relief of
symptoms. Abdominal examination revealed the liver
was palpable about 10 cm below the costal margin. The
transaminase, gamma glutamyl transpeptidase, alkaline
phosphatase, and bilirubin levels all notably exceeded
normal values. An abdominal ultrasound showed dilatation of the intrahepatic bile ducts and a heterogeneous
large mass that was 15 cm in diameter located in the right
hepatic lobe. Radiographs and computed tomography
(CT) of the chest, oral, and peri-oral sites showed no
abnormalities, and no peripheral lymphadenopathy was
observed. Serological tests to detect specific antibodies
against hepatitis B and C virus were negative. The carcinoembryonic antigen and alpha-fetoprotein levels were
normal, but soluble interleukin-2 receptor was high (5760
U/mL), and the patient tested negative for an anti-HIV
antibody. The examination of the serum levels of BenceJones protein and rheumatoid factor was also negative.
The patient’s medical history included a gastrectomy for a
gastric ulcer 20 years earlier and a hepatectomy for a liver
abscess 5 years earlier. Plain (Figure 1A) and enhanced
(Figure 1B) abdominal CT revealed a liver tumor and
hepatomegaly with the same lesion present on ultrasonography (US).
Following examination, a US percutaneous-guided
fine needle liver biopsy was performed. Histopathological
examination of the biopsy smears showed a dense infiltrate composed of diffuse and proliferative large immunoblast cells with a typical morphological appearance of
high-grade non-Hodgkin’s lymphoma. However, we were
unable to make a diagnosis due to poor immunostaining
and a low number of specimens. During the detailed examination, CT and US revealed tumor progression with
jaundice, despite continued percutaneous transhepatic
biliary drainage.
Considering the high tumor burden and poor prognosis, the patient chose not to receive chemotherapy. He
received palliative care and passed away due to multiple
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Figure 1 Computed tomography showing dilatation of the intrahepatic
bile ducts and a heterogeneous large mass 15 cm in diameter located
in the right hepatic lobe. A: Plain computed tomography (CT); B: Contrastenhanced CT.

organ failure 1.5 mo after his initial clinical presentation.
An autopsy was performed immediately after his death.
Gross findings included a white, soft solid tumor of approximately diameter of 10 cm in the liver that involved
the diaphragm and parietal peritoneum (Figure 2A).
Histologically, large tumor cells with abundant basophilic
cytoplasm were diffusely proliferative, and large nuclei
were sporadically or centrally located and contained one
or two conspicuous nucleoli in the central portion (Figure 2B). Specifically, the tumor cells had plasmablast- or
immunoblast-like morphology, and there were almost
no mature plasma cells present (Figure 2C). Additionally,
binucleated or multinucleated tumor cells were scattered
throughout the specimen, tumor cell proliferation in lymphatic vessels was conspicuous, and tumor cell invasion
was found in some blood vessels.
Immunohistochemical examination revealed that the
tumor cells were negative for B-cell markers CD20 (Figure
3A) and CD3 (Figure 3B) but positive for CD30 (Figure
3C), Epstein-Barr virus (EBV) (Figure 3D), and Bob-1
(Figure 3E). Although over 90% of the tumor cells were
positive for Ki-67, they were negative for epithelial cell
markers such as AEI/AE3, S100 protein, CD43, CD56,
PAX-5, and human herpes virus (HHV)-8. Almost all
tumor cells were highly positive for EBV virus-encoded
RNA in situ hybridization (EBER-ISH). Based on these
results, a diagnosis of PBL was made.
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A

infection, and several cases have been reported in extraoral locations, such as skin, subcutaneous tissue, stomach,
anal mucosa, lung, and lymph node regions[3-6,13,14]. PBL
has also been observed in immunocompromised individuals such as organ transplant patients and the elderly.
PBL with HIV infection primarily affects men at a young
age, while the clinical characteristics of PBL without
HIV infection are typically old age with a slight male
predominance[15]. This difference reflects the epidemiology of HIV infection. In addition, over one-third of all
cases with PBL were first noted at extra-oral locations[16].
Interestingly, although the gastrointestinal tract has been
observed to be the most common extraoral site (10.6%),
the liver is a rare extra-oral location in PBL patients[16].
Only one case of liver PBL patient with HIV infection
has been reported[17].
PBL is a distinct, aggressive B-cell neoplasm that
shows a diffuse proliferation of large neoplastic cells resembling B-immunoblasts with an immunophenotype of
plasma cells. PBL cells predominantly exhibit the morphological features of plasmablasts/immunoblasts and
are immunohistologically negative or slightly positive for
B-cell markers such as CD20 and CD79a but positive for
plasmacyte markers such as CD38 and CD138. PBL cells
are highly reactive to the cell proliferation marker Ki67,
and 2 in 3 patients carry an integrated EBV genome,
while HHV8 is negative. EBER-ISH is highly positive in
PBL cells; in particular, EBER-ISH has a positive predictive value of close to 100% in HIV-positive PBL patients
with presentation in the oral cavity[18,19].
Differential diagnosis is needed for poorly differentiated carcinomas and malignant melanomas, in addition to
malignant lymphomas, such as anaplastic (plasmablastic)
plasmacytoma (AP), Burkitt’s lymphoma, and DLBCLNOS[20]. Although a differential diagnosis of AP is especially difficult because of tumor cell morphology and
immunohistochemical results that are similar to other
subtypes, AP cases are usually preceded by a plasmacytoma such as multiple myeloma.
Because the positive value of EBER is significantly
high in PBL patients, it has been suggested to use this
value as a diagnostic tool[18]. However, some plasmacytomas with no signs of immune system abnormalities
exhibit plasmablast-like morphology with a particularly
high EBER-positive rate[21]. To differentiate the two diseases, it is important to use clinical findings (such as the
presence of multiple myeloma and M protein) in addition
to histopathological and immunohistological findings.
The overall prognosis of PBL is poor [12,15]; however, the
prognosis of PBL in HIV-positive patients has improved
with the enhanced management of HIV symptoms, but
it has worsened in HIV-negative patients, which include
a large elderly population[7,15]. MYC/IgH translocation is
observed in 70% of EBER-positive PBL patients, and,
interestingly, these patients have a notably worse PBL
prognosis, presenting with an endemic Burkitt lymphoma-like phenotype and symptoms[22,23].
The management of PBL is based mainly on early

B

C

Figure 2 Gross appearance of the primary tumor lesion at autopsy and
histological appearance. A: A large tumor (diameter of 10 cm) is present in the
liver. The cut section shows that the tumor is white and solid, with marked necrosis; B: Diffuse infiltration in the liver by monotonous large atypical lymphoid
cells (HE staining; original magnification × 200); C: These atypical cells have an
abundant basophilic cytoplasm, eccentrically located pleomorphic nuclei, and
single, centrally located prominent nucleoli (HE; original magnification × 400).

DISCUSSION
DLBCL is currently considered to be a heterogeneous
group of rare tumors primarily occurring in the presence of HIV infection[9,10]. DLBCL with plasmablastic
features has recently been categorized into the following
subtypes: PBL of the oral cavity, PBL with plasmacytic
differentiation, classic primary effusion lymphoma (PEL),
extracavitary/solid PEL or HHV8-associated DLBCL,
and anaplastic lymphoma kinase-positive DLBCL[10,11].
PBL is a rare lymphoma accounting for approximately
2.6% of AIDS-related neoplasms[12] and typically occurs in the oral cavity of HIV-infected patients. Recently,
however, PBL has been reported in patients without HIV
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C
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D

E

Figure 3 Immunohistochemical staining showing tumor cells with a negative expression of CD20 (A) and CD3 (B), positive expression of CD30 (C), Epstein-Barr virus (D), and Bob-1 (E).

aggressive chemotherapy. Cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) and CHOPlike regimens are commonly used with a good overall
response rate but have a high relapse rate and poor overall
survival[24].
In our case, no primary carcinoma was detected in any
organs at autopsy. In cases of malignant melanoma, tumor
cells are immunohistochemically positive for melanosomes
and S-100 protein, and Burkitt’s lymphomas expresses
LCA, CD20, and CD79a. A differential diagnosis between
PBL and plasmacytoma is often difficult without histological examination. Because PBL is composed almost entirely
of blast cells, plasmacytoma typically consists of mature
plasma cells. Therefore, the morphology and immunophenotype of both tumor cells, as well as clinical features, are
essential for an accurate diagnosis of PBL.
The condition of the patient rapidly deteriorated because we failed to provide proper treatment due to the
unsuccessful initial histopathological examination of the
liver biopsy. If biopsy specimens show similar pathological features to those presented in this study, a differential
diagnosis of PBL and an immunohistochemical analysis
of CD138 and EBER are urgently needed. Although
there is one reported case of PBL originating in the liver[17], to our knowledge, this is the first case report of PBL
that occurred in the liver without HIV infection. Because
extra-oral PBL can occur in HIV-negative patients and has
a poor prognosis, it should be included as a differential
diagnosis in cases of suspected hepatic lymphoma.
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Endoscopic appearance of AIDS-related gastrointestinal
lymphoma with c-MYC rearrangements: Case report and
literature review
Shohei Tanaka, Naoyoshi Nagata, Sohtaro Mine, Toru Igari, Taiichiro Kobayashi, Jun Sugihara,
Haruhito Honda, Katsuji Teruya, Yoshimi Kikuchi, Shinichi Oka, Naomi Uemura
presenting with various endoscopic findings. A 38-yearold homosexual man who presented with anemia and
was diagnosed with an human immunodeficiency virus
infection for the first time. GI endoscopy revealed multiple dish-like lesions, ulcerations, bloody spots, nodular
masses with active bleeding in the stomach, erythematous flat lesions in the duodenum, and multiple nodular
masses in the colon and rectum. Magnified endoscopy
with narrow band imaging showed a honeycomb-like
pattern without irregular microvessels in the dish-like
lesions of the stomach. Biopsy specimens from the
stomach, duodenum, colon, and rectum revealed diffuse large B-cell lymphoma concomitant with EBV infection that was detected by high tissue EBV-polymerase
chain reaction levels and Epstein-Barr virus small RNAs
in situ hybridization. Fluorescence in situ hybridization
analysis revealed a fusion between the immunoglobulin
heavy chain (IgH) and c-MYC genes, but not between
the IgH and BCL2 loci. After 1-mo of treatment with
HAART and R-CHOP, endoscopic appearance improved
remarkably, and the histological features of the biopsy
specimens revealed no evidence of lymphoma. Howth
ever, he died from multiple organ failure on the 139
day after diagnosis. The cause of his poor outcome
may be related to MYC rearrangement. The GI tract involvement in ARL is rarely reported, and its endoscopic
findings are various and may be different from those
in non-AIDS GI lymphoma; thus, we also conducted a
literature review of GI-ARL cases.
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Acquired immune deficiency syndrome (AIDS)-related
lymphoma (ARL) remains the main cause of AIDS-related deaths in the highly active anti-retroviral therapy
(HAART) era. Recently, rearrangement of MYC is associated with poor prognosis in patients with diffuse
large B-cell lymphoma. Here, we report a rare case of
gastrointestinal (GI)-ARL with MYC rearrangements
and coinfected with Epstein-Barr virus (EBV) infection

WCCR|www.wjgnet.com

Key words: Acquired immune deficiency syndromerelated lymphoma; Non-Hodgkin-lymphoma; EpsteinBarr virus infection; c-MYC rearrangement; Endoscopic
appearance
Core tip: Endoscopic findings in gastrointestinal-ac-
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Helicobacter pylori (H. pylori) negative with the titer of the
H. pylori-antibody under 3.0 U/mL. To diagnose anemia,
we performed upper and lower GI endoscopy and revealed multiple dish-like elevated lesions (Figure 1A and
B), bloody spots (Figure 1C), and ulcers in the body of
the stomach (Figure 1D). Magnification endoscopy with
narrow band imaging (NBI) showed a honeycomb-like
pattern at the edge of the elevated lesions (Figure 1E),
but there was no irregular microvascular pattern in the ulcers (Figure 1F). We also found erythematous flat lesions
in the duodenum (Figure 1G). Lower GI endoscopy
showed multiple nodular masses in the colon and rectum
(Figure 1H). Biopsy from these lesions revealed pleomorphic, atypical lymphoid cells with eosinophilic cytoplasm,
marked nucleoli, and vesicular nuclei with hematoxylin
and eosin staining (Figure 2). Immunohistochemistry
showed positive staining for CD20, CD79a, CD38,
MUM-1, BCL2, CD30, EMA, and latent membrane
protein 1 and no staining for CD138, BCL6, and CD10
(Figure 2). Biopsy specimens from the upper and lower
GI tract also revealed positive EBER in situ hybridization
and high EBV-PCR levels (100000 copies/μg DNA). We
also conducted a biopsy from the right inguinal lymph
node. Fluorescence in situ hybridization analysis revealed
fusion between the immunoglobulin heavy chain (IgH)
and c-MYC genes, but not between the IgH and BCL2
loci. Computed tomography showed splenomegaly, slight
hepatomegaly, and lymphadenopathy. Positron emission
tomography detected radioisotope uptake within the
bone marrow, lymph nodes, spleen, and gallbladder. The
final diagnosis was DLBCL clinical stage 4B, according
to the Ann Arbor Staging Classification for Lymphomas,
and concomitant with an EBV infection. The patient
was administered oral highly active anti-retroviral therapy
(HAART) and R-CHOP chemotherapy. After 1 mo of
treatment, the endoscopic appearance of the elevated
lesions, blood spots, and ulcers had improved. The histological features of the biopsy specimens revealed no
evidence of NHL. However, after 7 cycles of R-CHOP
chemotherapy, blood sample tests showed high levels
of lactate dehydrogenase (2568 U/L), hyperferritinemia
(31810 ng/mL), and cytomegalovirus (CMV)-PCR (200
copies/μg DNA). Bone marrow aspiration revealed infiltration by activated histiocytes and hemosiderin-filled
macrophages. The patient showed CMV viremia, tumor
lysis syndrome, and hemophagocytic syndrome. He died
of multiple organ failure on the 139th day after diagnosis.

quired immune deficiency syndrome (GI-AIDS) related
lymphoma (ARL) are miscellaneous and may be different from non-AIDS GI lymphoma. We report a rare
case of GI-ARL with MYC rearrangements and coinfected with Epstein-Barr virus infection, and there are
multiple findings involving stomach, duodenum, and
colon and rectum. Magnified endoscopy with narrow
band imaging showed a honeycomb-like pattern without irregular microvessels in the dish-like lesions of the
stomach. Moreover we conducted literature review of
GI-ARL. To our knowledge, this is the first report of GIARL with MYC arrangements and presenting an atypical
endoscopic appearances.
Original sources: Tanaka S, Nagata N, Mine S, Igari T, Kobayashi
T, Sugihara J, Honda H, Teruya K, Kikuchi Y, Oka S, Uemura N.
Endoscopic appearance of AIDS-related gastrointestinal lymphoma
with c-MYC rearrangements: Case report and literature review.
World J Gastroenterol 2013; 19(29): 4827-4831 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v19/i29/4827.htm
DOI: http://dx.doi.org/10.3748/wjg.v19.i29.4827

INTRODUCTION
Non-Hodgkin-lymphoma (NHL) occurs in 5%-10%
of individuals with an human immunodeficiency virus
(HIV) infection. The early diagnosis of acquired immunodeficiency syndrome (AIDS)-related lymphoma (ARL)
is highly important because patients with ARL tend to
exhibit an aggressive clinical course, short survival, and
poor treatment response. Chromosomal translocations
of 8q24, encoding the c-myc oncogene, are considered to
be associated with NHL oncogenesis, and are normally
seen in patients with Burkitt lymphoma[1]. Recently, MYC
rearrangements have been seen occasionally in diffuse
large B-cell lymphoma (DLBCL) and are associated with
a poor prognosis[2]. Here, we report a rare case of gastrointestinal (GI)-ARL with MYC rearrangements and
an Epstein-Barr virus (EBV) infection presenting with
various endoscopic findings. As the endoscopic findings
in ARL are variable and may be different from those of
non-AIDS GI lymphoma, we conducted a literature review of GI-ARL cases.

CASE REPORT
A 38-year-old homosexual man was admitted to our
hospital with shortness of breath and multiple lymphadenopathy. He was diagnosed with an HIV infection for
the first time. Physical examination showed slight upper
abdominal tenderness, hepatomegaly, and splenomegaly
without watery or bloody stools. Blood sample tests
showed a low CD4 lymphocyte count (240 cells/μL),
high quantity of HIV RNA (2.9 × 107 copies/mL), anemia (hemoglobin, 93 g/L), high lactate dehydrogenase
(4.882 U/L), low serum albumin (24 g/L), and high EBVPCR levels (9.0 × 105 copies/μg DNA). The patient was
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DISCUSSION
The incidence of ARL has not decreased over time
despite the widespread use of chemotherapy and the
improved management of long-term HAART[3]. Furthermore, ARL remains the most frequently observed
AIDS-defining event leading to death[3]. Therefore, the
early diagnosis of ARL is very important. In 5%-10% of
cases with DLBCL with typical morphology, a MYC rearrangement (MYC+) is also observed, and these cases are
considered a sub-category of DLBCL[2]. The presence of
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Figure 1 Upper and lower gastrointestinal endoscopic findings. A: Multiple elevated lesions in the body of the stomach; B: Multiple dish-like lesions with bleeding
dyed with indigo carmine; C: Bloody spots in the body of the stomach; D: Ulceration with bleeding in the upper body of the stomach; E: Narrow band imaging (NBI)
with magnification showing a honeycomb-like pattern at the edge of the elevated lesion; F: Irregular microsurface pattern in ulceration with NBI; G: Erythematous flat
lesions in the duodenum; H: Multiple nodular masses in the colon and rectum.
HE

EMA
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CD38
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MUM-1
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Figure 2 Histological findings and immunostaining of the biopsy specimen. Pleomorphic, atypical lymphoid cells with eosinophilic cytoplasm, marked nucleoli,
and vesicular nuclei with hematoxylin and eosin staining (× 10). Immunohistochemistry shows positive staining for CD20 (× 4), CD30 (× 20), CD38 (× 10), CD79a (×
20), EMA (× 10), LMP-1 (× 10), MUM-1 (× 10), and BCL2 (× 10). Biopsy specimens revealed positive EBER-in situ hybridization (× 40). LMP-1: Latent membrane protein 1; MUM-1: Multiple myeloma oncogene 1; EMA: Epithelial membrane antigen.

a MYC rearrangement is associated with inferior overall
survival and there is a trend for a reduction in event-free
survival[4]. Our case had a poor prognosis in spite of their
temporary clinical and endoscopic improvement after
chemotherapy. We suggest that the aggressive course of

WCCR|www.wjgnet.com

his illness was related to MYC rearrangement.
Endoscopy with biopsy is essential to make a definite
diagnosis of GI-ARL; however, it is usually indicated
for patients with GI symptoms. In our case, he had only
slight tenderness, but we performed endoscopy to inves-
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ever, in immunocompetent patients, GI lymphomas are
found in the stomach in 50%-80% of all cases and rarely
in the colon, small bowel, or perianal region[5]. There are
a wide range of endoscopic findings in ARL. Findings of
multiple, polypoid lesions, nodular masses, bulky tumor
mass, or ulcerations are commonly found. Our search
of the literature revealed no findings of multiple bloody
spots with exudates or flat erythematous lesions in GI
lymphoma. Previous study has shown that H. pyloriinduced T-cell plays an important role in gastric mucosaassociated lymphoid tissue lymphoma development[6].
However, H. pylori was negative in this case, thus other
mechanisms have been suggested. We believed that EBV
activation caused by the immunosuppression in AIDS
patients plays a role in the pathogenesis of the various
and unique endoscopic findings, such as multiple nodular masses, bloody spots, and ulcers, because high EBV
DNA blood levels are considered to be associated with
the development of NHL[7].
In this case, we also perform magnified endoscopy using NBI. NBI endoscopy for diagnosing superficial gastric cancer is accurate for the diagnosis of cancer when
the diagnostic triad of the disappearance of fine mucosal
structures, microvascular dilation, and heterogeneity is
used[8]. Our case did not satisfy this triad, suggesting that
NBI endoscopy is a useful technique for the differential
diagnosis of epithelial tumors and non-epithelial tumors.
Endoscopic biopsy is highly valuable to diagnose GIARL. We need to re-realize that GI-ARL can present
with various endoscopic findings and involve the entire
GI tract, which may be different from non-AIDS GI
lymphoma due to differences in the immune status of
patients with these conditions. NBI endoscopy may be
used to differentiate GI-ARL from gastric cancer.

Table 1 Literature review of the endoscopic findings in
acquired immune deficiency syndrome-related lymphoma
patients
Ref.

Patients

Friedman[9]

NHL (n = 12)

Heise et al[10]

NHL (n = 48)

Corti et al[11]

Burkitt
lymphoma
(45-yr man)
NHL (n = 30)

Andrews et al[12]

Mani et al[13]

Mahmoudi et al[14]

Chow et al[15]
Cappell et al[16]

Yehya et al[17]
Rezende et al[18]
Fujita et al[19]

[20]

Nakazuru et al

Plasmablastic
lymphoma
(40-yr man)
Lymphoma
(38-yr woman)

Involved GI
tract

Esophagus,
Multiple bulky
stomach,
tumor masses,
duodenum,
small polypoid
small bowel,
lesions
colon, rectum
Esophagus, Bulky tumor mass,
stomach,
polypoid lesions,
duodenum, deep well-defined
small bowel, ulceration, necrotic
colon, rectum
abscesses
Duodenum
Pseudo-polypoid
masses
Stomach,
small bowel,
colon
Esophagus,
stomach

Tumor mass,
ulceration,
nodular lesions
Tumor mass,
ulceration

Stomach

Ulceration,
non-specific
inflammation
A flat and solitary
ulcer
Multiple volcanolike masses, ulceration, stricture
with ulceration,
nodular lesions,
tumor mass, large
sessile polypoid
lesions
Mass with ulceration
Polypoid lesions,
ulceration
Multiple submucosal tumors with
ulceration
Well-defined
ulceration, auriclelike shaped mass
with scattered tiny
white spots

41-yr woman

Esophagus

GI lymphoma in
AIDS patients
(n = 6)

Esophagus,
stomach,
duodenum

44-yr man

Colon

NHL in AIDS
patients (n = 6)
41-yr man

Stomach

68-yr man

Endoscopic
findings

Stomach

Duodenum
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Small undifferentiated intramucosal gastric cancer with
lymph-node metastasis: Case report
Tomoyuki Odagaki, Haruhisa Suzuki, Ichiro Oda, Shigetaka Yoshinaga, Satoru Nonaka, Hitoshi Katai,
Hirokazu Taniguchi, Ryoji Kushima, Yutaka Saito
metastasis, however, and the lesion was diagnosed as
pathological stage ⅡA (T1N2M0) according to the Japanese Classification of Gastric Carcinoma.
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Core tip: Herein is described rare case of small undifferentiated intramucosal early gastric cancer (EGC)
< 20 mm in size with lymph-node (LN) metastasis. It
has been reported recently that small undifferentiated
intramucosal EGC < 20 mm in size without lymphovascular involvement or ulcerative findings had virtually no
risk of LN metastasis. Therefore, such small undifferentiated EGCs have become candidates for endoscopic
resection. It was within this context we experienced
the present case involving a small undifferentiated intramucosal EGC < 20 mm in size without lymphovascular involvement or ulcerative findings that evidenced LN
metastasis.

Abstract
It has been reported recently that small undifferentiated
intramucosal early gastric cancer (EGC) < 20 mm in size
without any lymphovascular involvement or ulcerative
findings had virtually no risk of lymph-node (LN) metastasis. Consequently, the indications for endoscopic resection were expanded to include such undifferentiated
EGC lesions. We describe herein a case of a small undifferentiated intramucosal EGC < 20 mm in size without
lymphovascular involvement or ulcerative findings that
involved lymph-node metastasis. A 57-year-old female
underwent pylorus preserving gastrectomy as standard
treatment for an undifferentiated EGC 15 mm in size
without any ulcerative finding. The surgical specimen
revealed a signet-ring cell carcinoma with a moderately
to poorly differentiated adenocarcinoma limited to the
mucosa that was 15 mm in size with no lymphovascular
involvement or ulcerative findings. This case involved LN
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Original sources: Odagaki T, Suzuki H, Oda I, Yoshinaga S, Nonaka S, Katai H, Taniguchi H, Kushima R, Saito Y. Small undifferentiated intramucosal gastric cancer with lymph-node metastasis: Case
report. World J Gastroenterol 2013; 19(20): 3157-3160 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i20/3157.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i20.3157

INTRODUCTION
Endoscopic resection (ER) is generally indicated for early
gastric cancer (EGC) with no risk of lymph-node (LN)
metastasis. Hirasawa et al[1] reported there was virtually no
risk of LN metastasis in undifferentiated EGCs < 20 mm
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Figure 1 Pre-treatment endoscopic examination. Esophagogastroduodenoscopy
revealed pale depressed mucosal lesion on
anterior wall of middle gastric body approximately 15 mm in size with no ulcerative finding
and non-atrophic background mucosa. A:
Conventional white light endoscopy; B: With
indigo-carmine dye staining.

Intramucosal
cancer

#2
#1
#2
#3

#3

tive for mucin (MUC)5AC and negative for MUC6 with
an MUC5AC/MUC6 double layer and Ki-67 localization
both absent (Figure 4). Some portions of the resected regional LNs (lesser curvature LNs; LN station 3), however, included metastatic cancer cells (3/32) that were also
identified as a signet-ring cell carcinoma (Figure 3F). This
lesion was then diagnosed as pathological (p)T1(M), ly0,
v0, pN2, pM0, pStage ⅡA according to the JCGC. Four
years after surgery, the patient was in good condition and
disease free without any signs of tumor recurrence based
on the latest follow-up EGD and CT examinations.

in size without lymphovascular involvement or ulcerative
findings and such lesions could satisfy the indications for
ER. We encountered, however, a case of a small undifferentiated intramucosal EGC meeting all of the abovementioned criteria that actually involved LN metastasis
and decided to report this seemingly rare occurrence.

CASE REPORT
A 57-year-old female underwent an esophagogastroduodenoscopy (EGD) for a medical check-up in December
2008. The results indicated gastric cancer, and she was
referred to our hospital for treatment. The EGD revealed
a pale depressed mucosal lesion that was Type 0-Ⅱc in
accordance with the Japanese Classification of Gastric
Carcinoma (JCGC)[2] located on the anterior wall of the
middle gastric body (Figure 1). The size of the lesion
was approximately 15 mm, and there was no ulcerative
finding. The biopsy specimen revealed a signet-ring cell
carcinoma. Computed tomography (CT) indicated no distinct regional LN or distant metastasis. Laboratory results
were within normal limits and the serum carcinoembryonic antigen level was normal. We diagnosed this lesion
as clinical (c) T1(M), cN0, cM0, cStageⅠA according to
the JCGC; therefore, pylorus preserving gastrectomy was
performed as the standard treatment. The surgical specimen revealed a signet-ring cell carcinoma with a moderately to poorly differentiated adenocarcinoma limited
to the mucosa without lymphovascular involvement or
ulcerative findings (Figures 2 and 3A-E). The lesion was
15 mm × 12 mm in size, and the resection margin was
free of tumor cells. In addition, tumor cells were posi-
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Figure 2 Surgically resected specimen. A: Formalin-fixed specimen from pylorus preserving gastrectomy; B: Panoramic view of lesion with hematoxylin
and eosin staining. Mucosal lesion 15 mm × 12 mm in
size with no ulcer finding and pink lines corresponding
to lesion depression (hematoxylin and eosin staining,
× 1).

DISCUSSION
ER is widely accepted as a minimally invasive treatment
for intramucosal EGC with virtually no risk of LN metastasis [2-6]. An earlier report, however, demonstrated
undifferentiated intramucosal EGC had a higher probability of LN metastasis (4.2%)[3], and gastrectomy with
regional lymphadenectomy has been considered essential
treatment for such lesions. More recently, Hirasawa et al[1]
reported small undifferentiated intramucosal EGCs <
20 mm in size without lymphovascular involvement or
ulcerative findings had virtually no risk of LN metastasis
(95%CI, up to 0.96%). Therefore, such small undifferentiated EGCs have become candidates for ER. It was within
this context we experienced the present case involving a
small undifferentiated intramucosal EGC < 20 mm in size
without any lymphovascular involvement or ulcerative
findings that evidenced LN metastasis.
Both Nasu et al[7] and Park et al[8] previously reported
similar cases of a small undifferentiated intramucosal
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Figure 3 Histopathological findings. A: Panoramic view with hematoxylin and eosin staining (× 1); B: Signet-ring cell carcinoma identified at lesion edge (green
frame in A, × 40); C: Moderately to poorly differentiated adenocarcinoma limited to mucosa visible in lesion center. Low magnification view (bule frame in A, × 40); D:
High magnification view of red frame in B (× 200); E: High magnification view of yellow frame in C (× 200); F: Image showing signet-ring cell carcinoma invasion of
station 3 lymph node (N2) (× 40).

A
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C

Figure 4 Immunochemical staining. Tumor cells positive for mucin (MUC)5AC (A, × 10) and negative for MUC6 with an MUC5AC/MUC6 double layer (B, × 4)and
Ki-67 (C, × 4) localization both absent.

EGC < 20 mm in size (13 and 17mm, respectively) without lymphovascular involvement or findings of ulceration
that involved LN metastasis. In addition, Abe et al[9] reported three cases involving LN metastasis of small undifferentiated intramucosal EGCs < 20 mm in size (10, 12
and 20 mm, respectively) without any ulcerative findings
and concluded ER should not be indicated for undifferentiated EGCs > 10 mm in size. There was no reference
in those three cases, however, regarding the existence of
lymphovascular involvement. Hirasawa et al[10] also reported a case with LN metastasis of a small undifferentiated
intramucosal EGC that was 13 mm in size and without an
ulcerative finding. According to their case report, routine
histological examination of the endoscopic submucosal
dissection specimen sectioned at intervals of 2 mm indicated an intramucosal tumor without lymphovascular
involvement or ulceration. Hematoxylin and eosin staining of one of the 60 additional deep-cut sections of the
original resected specimen, however, revealed lymphatic
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involvement in the mucosa. The authors then suggested
practical limitations in determining lymphovascular involvement through routine histological examinations may
not always facilitate the detection of LN metastasis.
Based on the various published reports supportive
of the findings in our particular case, the possibility of
LN metastasis developing from a small undifferentiated
intramucosal EGC < 20 mm in size without ulceration
exists even if there is no apparent lymphovascular involvement[7,8]. It is highly desirable, therefore, to clarify
the predictive factors for the development of LN metastasis with such small undifferentiated intramucosal
EGCs. Takizawa et al[11] evaluated the conditions in which
LN metastasis was unlikely and ER of undifferentiated EGCs had a greater probability of being effective.
Such conditions included intramucosal cancers without
lymphovascular involvement or ulcerative findings and:
(1) lesions < 10 mm in size; (2) the presence of Ki-67
localization; (3) the presence of a double layer (MUC5AC/
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MUC6); and/or (4) the presence of only a signet-ring cell
carcinoma. The conditions in our case included a lesion
> 10 mm in size, the absence of Ki-67 localization, the
absence of a double layer (MUC5AC/MUC6), and the
presence of not only a signet-ring cell carcinoma but also
a moderately and poorly differentiated adenocarcinoma.
In addition, more recently, Takizawa et al[12] reported that
LN metastasis was significantly more common in mixed
predominantly undifferentiated (MU)-type intramucosal
cancer than in pure undifferentiated (PU)-type intramucosal cancer and concluded MU-type tumors might have
greater malignant potential than PU-type tumors. Actually, the present case was MU-type intramucosal cancer
with lymph-node metastasis.
If it were possible to evaluate the pathology of all
resected specimens in detail using deep-cut sections and
immunohistochemical staining as indicated in the abovementioned reports[10-12], we might be able to predict those
cases in which LN metastasis of small undifferentiated
intramucosal EGCs would most likely occur, but it is not
always feasible to perform such extensive pathological
evaluations in clinical practice. We need to recognize the
distinct possibility, therefore, of LN metastasis developing from small undifferentiated intramucosal EGCs <
20 mm in size without lymphovascular involvement or
ulcerative findings because of the practical limitations related to such histological examinations[10]. It is, therefore,
imperative that physicians thoroughly explain the possibility of LN metastasis to patients before performing
ER for small undifferentiated intramucosal EGCs so as
to obtain their informed consent and then conduct more
careful follow-up surveillance examinations including CT
scans, ultrasonography and/or EUS in addition to EGDs
subsequent to ER treatment.
In order to satisfactorily demonstrate the validity of
treating small undifferentiated intramucosal EGCs with
ER, a large prospective study analyzing therapeutic outcomes will need to be conducted in the near future before
the recently expanded indications for treating such lesions
with ER should be accepted for general clinical use.
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Core tip: Angioimmunoblastic T-cell lymphoma (AITL)associated pure red cell aplasia is a unique type of
peripheral T-cell lymphoma with a constellation of clinical symptoms and signs; the histological features of
AITL are also distinctive. AITL-associated pure red cell
aplasia with abdominal pain has rarely been reported.
Here, we report a rare case of AITL-associated pure
red cell aplasia with abdominal pain. The diagnosis
was verified by a biopsy of the enlarged abdominal
lymph nodes with immunohistochemical staining.
Original sources: Tao J, Zheng FP, Tian H, Lin Y, Li JZ, Chen
XL, Chen JN, Shao CK, Wu B. Angioimmunoblastic T-cell
lymphoma-associated pure red cell aplasia with abdominal pain.
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http://www.wjgnet.com/2218-4333/full/v4/i3/75.htm DOI:
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Abstract
Angioimmunoblastic T-cell lymphoma (AITL) is a unique
type of peripheral T-cell lymphoma with a constellation
of clinical symptoms and signs, including weight loss,
fever, chills, anemia, skin rash, hepatosplenomegaly,
lymphadenopathy, thrombocytopenia and polyclonal
hypergammaglobulinemia. The histological features of
AITL are also distinctive. Pure red cell aplasia is a bone
marrow failure characterized by progressive normocytic
anemia and reticulocytopenia without leucopenia or
thrombocytopenia. However, AITL with abdominal pain
and pure red cell aplasia has rarely been reported. Here,
we report a rare case of AITL-associated pure red cell
aplasia with abdominal pain. The diagnosis was verified
by a biopsy of the enlarged abdominal lymph nodes
with immunohistochemical staining.

INTRODUCTION
Angioimmunoblastic T-cell lymphoma (AITL) is a unique
type of peripheral T-cell lymphoma; AITL is rare, accounting for approximately 2%-5% of all non-Hodgkin
lymphomas[1]. It is an uncommon type of non-Hodgkin’
s lymphoma and has a constellation of clinical symptoms
and signs, including weight loss, fever, chills, anemia, skin
rash, hepatosplenomegaly, lymphadenopathy, thrombocytopenia and polyclonal hypergammaglobulinemia[2,3]. The
histological features of AITL are also distinctive. The
lymph node is characterized by a polymorphic infiltrate,
a marked proliferation of high endothelial venules, and
a dense meshwork of dendritic cells, and the neoplastic cells display an atypical minimal cell. The neoplastic
cells account for only a fraction of the infiltrate and are

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Ultrasound endoscopy showed cholecystitis and several enlarged abdominal lymph nodes. A: The enlarged lymph nodes were found in the porta;
the lymph nodes showed a syncretic image with a clear boundary and uniform echo; B: A rich blood flow signal was observed in the lymph nodes.

admixed with a reactive population of small lymphocytes, eosinophils, histiocytes, plasma cells and a large
lymphoid, sometimes composed of Reed-Sternberg-like
B cells that are often infected with Epstein-Barr virus
(EBV). It is believed that AITL derives from a follicular
helper T-cell subset[4,5]. This subset of T-cells is located at
the boundary between the germinal center light zone and
the mantle zone. The tumor cells usually express CD3,
CD10, CD21, CD23 and CXCL13, a phenotype that is
unique among T-cell lymphomas. Pure red cell aplasia is a
bone marrow failure characterized by progressive normocytic anemia and reticulocytopenia without leucopenia or
thrombocytopenia. It is associated with various diseases,
including thymoma, myeloproliferative disorders, infection and autoimmune diseases[6]. Compared with other
non-Hodgkin lymphomas, AITL with abdominal pain
and pure red cell aplasia is rare, and the prognosis is poor.

reticulocyte count, 0.1% (0.5%-1.5%); platelet count,
229×109/L (100-300×109/L); C-reactive protein, 67.3
mg/L (0-6.0 mg/L); erythrocyte sedimentation rate, 53
mm/h (0-20 mm/h); albumin, 30.7 mg/L (36-51 mg/L);
total immunoglobulin (Ig), 38.3 mg/L (25.0-35.0 mg/L);
lactate dehydrogenase, 208 U/L (71-231 U/L); total bili
rubin, 10.58 μmol/L (4-23.9 μmol/L); alkaline phosphatase, 143 U/L (35-125 U/L); c-glutamyl transpeptidase,
104U/L (7-50 U/L); aspartate aminotransferase, 16 U/L
(14-40 U/L); alanine aminotransferase, 22 U/L (5-35
U/L); creatinine, 76 μmol/L (31.8-91.0 μmol/L), and
blood urine nitrogen, 33 g/L (31.8-91.0 g/L). A routine
urine and stool test were normal. Autoimmune-related
indicators and tuberculosis (TB)-related antibodies were
not found in the blood, and the TB purified protein derivative (PPD) skin test was negative. Hepatitis B and C
markers were also negative. The levels of CA-125, CA
19-9, CEA and AFP were normal.
A gastroscopy performed at another hospital indicated gastritis, and gastric polyp were removed by electrocision. Helicobacter pylori were negative. The histopathology
of the gastric polyp showed a hyperplastic polyp. During the first two weeks of hospitalization, the patient
received a blood transfusion of 800 mL, and the patient’
s symptoms were partly relieved. However, after two
weeks, the patient experienced drastic upper abdominal
pain, and abdominal ultrasonography demonstrated an
acute onset of chronic cholecystitis and enlarged porta
lymph nodes (Figure 1). An abdominal computed tomography (CT) scan revealed multiple enlarged coeliac
and retroperitoneal lymph nodes, hepatosplenomegaly,
and cholecystolithiasis with chronic cholecystitis (data
not shown). Biopsies of the right cervical and left inguinal lymph nodes were performed at different times; the
results revealed an inflammatory reaction only without
lymphoma (Figure 2). On the sixth day of hospitalization, a bone marrow biopsy was performed; the bone
marrow examination showed that the granulocyte series
and megakaryocytes series were actively proliferating,
whereas the erythrocyte series was marked by aplasia.
The result demonstrated pure red cell aplasia with anemia (Figure 3). The patient accepted treatment with anti-

CASE REPORT
A 71-year-old woman presented with abdominal distension and fatigue that had developed two months previously. She also had a twenty-year medical history of
hypertension but did not take medicine regularly. The
patient suffered from cholecystolithiasis with cholecystitis for over ten years, and the cholecystitis with abdominal pain was relieved by antibiotic treatment. She had
received a blood transfusion three years earlier because
of severe anemia. Histories of hepatitis, infection, tuberculosis, wounds and surgery were denied. Two months
prior to admission, the patient developed symptoms of
abdominal pain with fullness not related to eating or posture, which sometimes showed spontaneous remission.
She complained of a progressively poor appetite, fatigue,
low-grade fever and nausea. On physical examination,
severe pallor was observed, enlarged supraclavicular and
inguinal lymph nodes were identified, and the liver and
spleen were enlarged.
Laboratory blood examinations showed the follow
ing indexes (normal range in parentheses): hemoglobin,
50 g/L (120-140 g/L); peripheral white cell count, 4.61
× 109/L (5-10 × 109/L); neutrophils, 51.7% (40%-60%);
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A

B

Figure 2 Photomicrograph of biopsy specimens of peripheral lymph nodes. Significant inflammatory cell infiltration was observed; however, tumor cells, such as
lymphoma cells, were not found in the specimens. A: Hematoxylin and eosin (HE) staining, × 100; B: HE staining, × 400.

A

B

C

D

Figure 3 Representative images of bone marrow examination. The images showed anemia with marked red cell aplasia and the remarkable proliferation of
granulocytes and megakaryocytes (Wright and Giemsa stain, × 1000). A: platelet; B: phagocyte; C: pronormoblast; D: megakaryocyte.

biotics and spasmolytics over one week, but the abdominal pain still worsened progressively.
The patient was examined again by abdominal CT
scan at the sixth week. The images revealed that the
number of lymph nodes had markedly increased and
that the lymph node size was dramatically enlarged compared to the size observed six weeks earlier; the peritoneal cavity fat gap was fuzzy, and the peritoneum was
thickening (Figure 4). To identify the cause of disease,
the patient underwent a biopsy of the enlarged lymph
nodes at both the porta hepatis and greater omentum
with a cholecystectomy; a pathological examination and
immunohistochemical staining showed only chronic
inflammation without lymphomatous cells. However,

WCCR|www.wjgnet.com

the abdominal pain was not significantly alleviated after
the cholecystectomy. Microscopically, the biopsy specimens revealed that the normal architecture was lost,
except for the presence of a few depleted follicles with
concentrically arranged follicular dendritic cells, and the
architecture was effaced by some polymorphic infiltrate
with marked vascular proliferation (Figures 5A and B).
In addition, in situ hybridization showed a weakly positive nuclear labeling for Epstein-Barr virus-encoded
small nuclear RNA (Figures 5C and D). The results of
the immunohistochemical staining are shown in Figure 6.
Evident positive staining was observed for CD3, CD4,
CD21, CD10, CXCL13, Ki-67 and PAS, and marked follicular dendritic cell proliferation was also found around
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A
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Figure 4 Abdominal computed tomography scan revealed a fuzzy peritoneal cavity and multiple enlarged portal peripheric lymph nodes with cholecystitis.
A: Plain computed tomography (CT) scan image; B: CT image in the arterial phase of contrast enhancement; C: CT image in the portal venous phase of contrast enhancement; D: CT image in the parenchymal phase of contrast enhancement.

A

B

C

D

Figure 5 Photomicrograph of biopsy specimens in the celiac lymph nodes. The normal architecture was lost, except for the presence of occasional depleted
follicles with concentrically arranged follicular dendritic cells, and the architecture was effaced by polymorphic infiltrate with marked vascular proliferation. A weakly
positive nuclear labeling of Epstein-Barr virus-encoded small nuclear RNA was observed in the celiac lymph nodes by in situ hybridization. A: Hematoxylin and eosin
(H and E) staining, × 100; B: H and E staining, × 400. C: In situ hybridization staining for Epstein-Barr virus-encoded small nuclear RNA, × 100; D: In situ hybridization
staining, × 400.
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Figure 6 Immunohistochemical characteristics of the celiac lymph nodes. A: Neoplastic cells showed strong staining for cytoplasmic CD3; B: Strong staining for CD4; C: Strong vascular endothelial cell staining for CD21; D: Negative staining for CD79a; E:
Strong staining for CD10; F: Moderate positive staining for CXCL13; G: Strong staining for Ki-67 over 70%; H: Strong staining for PAS.

small vessels. However, the staining showed negative
staining for CD79α. Simultaneously, evident, positive
CD23 staining was observed, whereas CD8 showed
negative staining (data not shown).
Based on the pathological characteristics, the di-
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agnosis of AITL was made. However, the patient was
increasingly weak following deterioration and a consequential severe infection two weeks later, and the family
requested that the patient return to a hometown hospital
for sequential therapy.
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duce antibodies against several autologous epitopes, and
the most well-characterized mechanism of pure red cell
aplasia involves antibodies to red cell precursors[12].
The diagnosis of AITL is difficult, and it is sometimes misdiagnosed as an infectious or other hematological disease. In particular, the histological appearance
of extra nodal involvement, such as bone, skin spleen,
marrow, and lung, is usually non-specific[13]. In our case,
the diagnosis was made by biopsy of the enlarged lymph
nodes at the porta hepatis and greater omentum with
immunohistochemical staining but not of the peripheral
lymph nodes because the lymphadenopathies existed
only in the intraabdominal area. We and other groups
have shown that CD10, CD21 and CXCL13 are expressed by neoplastic cells of AITL and that these specific immunohistochemical stainings contribute to AITL
diagnosis.
Some researchers have found pertinent prognostic
factors for AITL, such as male sex, mediastinal lymphadenopathy and anemia. However, these factors are not
specific to AITL diagnosis. Few reports have attempted
to investigate histological prognostic features, but none
of them has been proven of clinical value[14,15]. Some
studies have tried to identify the potential relationship
between the increase in large cells and the disease prognosis, but these studies also show no definite outcome
for the prognosis.
In summary, AITL- associated abdominal pain with
pure red cell aplasia is a very rare disease and may be
related to immune disorders. The diagnosis of AITL
should rely on a combination of classical pathological
criteria together with clinical and biological features;
specific immunohistochemical study is especially pivotal.
Because of gerontism and poor physical condition, the
majority of patients cannot endure chemotherapy, the
five-year survival rate is less than 20%, and the cause of
death is usually severe infection.

DISCUSSION
AITL is a rare subtype of lymphoma and accounts for
approximately 2%-5% of non-Hodgkin lymphomas. No
consistent risk factors for development of the disease
have been reported and to date, no etiological agent has
been identified. Epstein-Barr virus is observed in most
cases, and the virus has been found in the reactive B-cells
that participate in the polymorphous infiltrate of this
disease and in the neoplastic T-cells[7]. In our case, in situ
hybridization showed a weakly positive nuclear labeling
of Epstein-Barr virus-encoded small nuclear RNA. Immunodeficiency is also observed in this disease, but it may
simply be a parallel state rather than a precipitating factor.
AITL is an age-related disease, with most patients
presenting AITL within their sixth and seventh decades[8]. The presenting features of AITL span a spectrum ranging from asymptomatic lymphadenopathy to
a syndrome associated with severe systemic symptoms.
Nonetheless, the constellation of symptoms at diagnosis
often involves diverse constitutional indicators, including
fevers, night sweats, arthralgias or arthritis, and weight
loss, but abdominal pain is rare. In the present case,
though the patient had a ten-year medical history of
cholecystolithiasis and cholecystitis, and her abdominal
pain was not relieved after antibiotic treatment and gradually worsened; this outcome indicated that the abdominal pain was connected to the AITL but not the cholecystolithiasis and cholecystitis. The clinical syndrome of
AITL overlaps with a wide range of inflammatory and
neoplastic processes, and the changes in both peripheral
blood and bone marrow are usually non-specific. AITL
diagnosis can only be achieved by a biopsy with histological examination of the enlarged lymph nodes, through
which the characteristic morphological features can be
best appreciated.
AITL is usually accompanied by various immunologic and hematologic diseases, such as autoimmune
hemolytic anemia, vasculitis, and autoimmune thyroid
disease[9]. Pure red cell aplasia (PRCA), an autoimmune
disorder resulting in selective aplasia of the erythroid
series, is a bone marrow failure characterized by progressive normocytic anemia and reticulocytopenia without
leucopenia or thrombocytopenia. PRCA is associated
with various diseases, such as thymoma, lymphoma and
myelo-proliferative disorders, autoimmune diseases, infection, and drugs, but PRCA is rarely associated with
AITL. The pathogenesis has not been elucidated yet.
Some reports suggest that the mechanism of lymphomaassociated PRCA is heterogeneous and that the durable
maintenance-free remission of anemia can be obtained
in some patients; moreover, some humoral factors causing inhibition of red cell precursors might play an important role in the pathogenesis of pure red cell aplasia
associated with AITL[10,11] . Some researchers have noted
that the patients had a dose-dependent inhibitor of colony-forming unit-erythroid but not of colony-forming
unit-granulocyte and macrophage from a normal bone
marrow cultures. Patients with AITL are known to pro-
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HEMIC AND LYMPHATIC DISEASES

A case of colon perforation due to enteropathy-associated
T-cell lymphoma
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wall thickening of the distal ascending colon with nonspecific multiple small lymphnodes, along the ileocolic
vessels, but no signs of mass or obstruction. The histologic findings of resected specimen confirmed EATL
type Ⅱ. Patient expired two weeks after the operation.
Therefore, we emphasize the need of random biopsy
in the presence of normal mucosa appearance on colonoscopy for the early diagnosis of EATL.
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INTRODUCTION

Abstract

Enteropathy-associated T-cell lymphoma (EATL) is a
rare gastrointestinal non-Hodgkin’s lymphoma, originating from intraepithelial T lymphocyte, which is strongly
related with celiac disease[1]. Due to its scarcity, EATL is
accounted for less than 1% of all non-Hodgkin’s lymphomas category, which primarily involves the small bowel[2].
EATL has generally poor prognosis with high mortality rate. World Health Organization classified two types
of EATL, defined as type Ⅰ EATL, which comprises
80%-90% and type Ⅱ EATL, a monomorphic variant[3].
We have experienced the first case of EATL type Ⅱ involving the whole tract of the colon in South Korea that
was initially misdiagnosed as enterocolitis, resulting in the
fatal colon perforation.

Enteropathy-associated T-cell lymphoma (EATL) is an
extremely rare disease, which is often related to glutensensitive enteropathy. It is an uncommon intestinal
lymphoma with very poor prognosis and high mortality
rate. In the absence of specific symptoms or radiological findings, it is difficult to diagnose early. Major
complications of EATL have been known as intestinal
perforation or obstruction, and only 5 cases of EATL are
reported in South Korea. In this study, we report a case
of 71-year-old male with symptoms of diarrhea, which
later it progressed into cancer perforation of the colon. The initial colonoscopic findings were normal and
computed tomography scan demonstrated a segmental
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CASE REPORT

A

A 71-year-old man was admitted to the hospital with
persistent diarrhea and abdominal pain for the past 6 mo.
At that time, his abdominal computed tomography (CT)
showed segmental wall thickening of distal ascending
colon with nonspecific multiple small lymph nodes along
the ileocolic vessels with colonoscopic findings, which
revealed normal mucosa in the entire colon (Figure 1A).
He continued to have diarrhea and diffuse abdominal
pain when he arrived at our institution. He had chronic
ill-looking appearance with alert mental status. The initial
vital signs checked were normal, with increased bowel
sound and right lower quadrant area tenderness. The
laboratory findings revealed white blood cell count 3840/
mm3, Hb 9.3 g/dL, and Plt 134 × 103/mm3 with peripheral blood morphology, showing normocytic normochromic anemia. In liver chemistry, aspartate aminotransferase
was increased to 61 IU/L, and C-reactive protein check
6.4 mg/dL. A plain abdominal radiography showed
paralytic ileus in the large-bowel with gaseous distention.
With the supportive treatment, abdominal symptoms and
follow-up abdominal X-ray showed gradual improvement. He was discharged after one week of admission;
however, few hours after the discharge, he revisited to
emergency room with sudden onset of acute abdominal
pain with high fever and drowsy mental status. Patient
assumed to be at septic shock condition with blood
pressure measuring 60/40 mmHg, heart-rate 104/min,
respiration 27/min, and body temperature 39.7  ℃. Plain
abdomen radiography revealed free air on the diaphragm,
which indicated the perforation of the intestine. Abdomen CT scan showed large irregular masses on the right
ascending colon and the hepatic flexure was seen with
hydropneumoperitoneum, indicating colon cancer perforation (Figure 1B). Also, multiple enhanced enlarged
lymph nodes were found in pericolic, right iliac chain,
preaortic, portal hepatis and peripancreatic area, suggesting metastatic lesions. Emergent right hemi-colectomy
of large bowel was performed, and post-operative gross
findings from the resected tumor showed 9 cm × 7 cm
× 3 cm size mass in the ascending colon extension to serosa layer, without the invasion to the adjacent area (Figure 2). Histologic findings showed tumor cells diffusely
infiltrating the whole intestinal mucosa, involving the
resection margins of the terminal ileum to the colon. The
lymphoma cells were small to medium-sized, with round,
hyperchromatic nuclei, having a stippled chromatin pattern. Immunohistochemical staining of the tumor cells
expressed CD56 and positive for CD3 and CD8 intraepithelial lymphocytes, but negative for CD20 and EpsteinBarr virus. The adjacent mucosa showed heavy lymphoid
infiltrate invading in all layers of the colon layer (Figure 3).
The final diagnosis confirmed type Ⅱ EATL.
Two weeks after the operation, the follow up colonoscopy revealed normal mucosa and several random
multiple biopsies were made in the entire colon (Figure 4).
Histologic findings re-confirmed type Ⅱ EATL. We recommend the treatment of cyclophosphamide, doxorubi-
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Figure 1 An abdominopelvic computed tomography shows segmental
wall thickening of distal ascending with nonspecific multiple small lymphnodes along ileocolic vessels. Large irregular mass (A) in right ascending
colon along hepatic flexure (B).

Figure 2 A gross specimen from the ascending colon after right hemicolectomy. In perforated site, there is an ulcero infiltrative mass measuring 9 cm
× 7 cm × 3 cm which is 13 cm away from ileocecal valve and distal resection
margin, respectively. The tumor is grayish tan, fish-fresh and appears to extend
to serosa.

cin, vincristine and prednisone chemotherapy to increase
the chances of survival; however, he refused and wanted
to go to a hospice facility near his hometown. He was
transferred out and expired 3 d after the discharge from
our institution.

DISCUSSION
Reports on the diffuse involvement of EATL type Ⅱ
are a rare finding, as described in this report. Recent ret-
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Figure 4 Colonoscopy revealed normal mucosa pattern in whole colonic
tract.

logic features of type Ⅱ EATL from Asian population
were very different from those of classical EATL[4].
Due to the absence of specific symptoms, EATL is
often diagnosed after the intestinal perforation or obstruction, which makes it more difficult to give proper
initial treatment. As reported in our case, the patient had
an acute onset of lower abdominal pain, without other
associated symptoms, and colonoscopic findings were
normal with non-specific findings on radiologic studies. A similar case was reported recently on 39-year-old
African-American male, who was diagnosed with EATL
after emergent exploratory laparotomy[5]. Among gastrointestinal tumors, primary gastrointestinal lymphomas
comprise of 5%-10% of all non-Hodgkin’s lymphoma
and EATL accounts for less than 1% of all non-Hodgkin’s
lymphoma[6]. The prevalence of the annual incidence of
EATL is 0.5-1 per million people in Western countries[7].
WHO classified the two types of EATL: Type Ⅰ EATL
more often arising in areas with the high prevalence of
celiac disease, while type Ⅱ EATL seen in regions where
celiac disease prevalence is rare. Sharaiha et al[8] reported
that type Ⅰ EATL is significantly increasing in the United
States with close relation to celiac disease steadily rising
every year. On the contrary, gluten sensitive celiac disease
is rare in South Korea with very low prevalence[9]. The immunophenotype of type Ⅱ EATL show distinctive pattern, in which the tumor cells are positive in CD3, CD8+,
CD56+ and TCRβ+ and the intraepithelial lymphocytes
in the adjacent mucosa share the identical immunophenotype[10]. The neoplastic cells have medium-sized, round,
darkly staining nuclei, with a rim of a _ENREF_7 pale
cytoplasm[11]. There has been interesting case report by
Okumura et al[12] on the unusual type Ⅱ EATL with MYC
translocation in a Japanese patient, recently. As shown in
our case, immunohistochemistry confirmed us to diagnose EATL and its subtype, rather than imaging study or
colonoscopy. Therefore, it is crucial to require adequate
biopsy and immunophenotyping to give early diagnosis
and treatment to patients. With the introduction of a
double balloon enteroscopy in 2003, diagnosis of celiac
disease has been significantly advanced by non-surgical
modalities[13]. And a recent study on the usefulness of

C

D

Figure 3 Histologic features in enteropathy-associated T-cell lymphoma
type Ⅱ. A: The lymphoma cells are small to medium-sized with round, hyperchromatic nuclei (x 400); B: The cells express CD56 (x 400); C, D: The adjacent
mucosa shows heavy lymphoid infiltrate (x 200) (C) and CD8 positive intraepithelial lymphocytes (x 400) (D).

rospective study conducted by Asia Lymphoma Study
Group have shown a few case series of EATL arising
from an Asian population, site involving the whole colonic tract have not been reported yet. However, patho-
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diagnostic 18F-fluorodeoxyglucose-positron emission
tomography (18F-FDG-PET) in distinguishing between
the sites of lymphoma and refractory celiac disease over
CT showed better sensitivity and specificity[14]. Also, there
was a case report using a capsule endoscopy to detect
EATL involving the small bowel[15]. As described above,
double ballon enteroscopy, 18F-FDG-PET and capsule
endoscopy might be all useful options to detect EATL in
advanced to increase survival of patients. One-year survival rate of the intestinal T-cell non-Hodgkin’s disease
is 33%, and five-year survival to be 9%[16]. The prognosis
of EATL is more decimating; when treated with surgery
and/or systemic chemotherapy, 80%-84% of patients die
with a 5-year survival rate of 3.2%. Chemotherapy seems
to be more beneficial to patients rather than surgery;
however, there is no difference in the outcome between
patients with type Ⅰ and type Ⅱ EATL[17].
Our patient had chronic abdominal symptoms with
normal colonoscopic findings. Diagnostic tools, such
as plain abdominal X-ray, CT and colonoscopy findings
were not effective to diagnose EATL in advance. And
considering that most of colonoscopists do not perform
a biopsy if mucosa shows normal pattern, this may delay
from an early discovery of EATL.
In summary, we report a unique case of diffuse involvement of type Ⅱ EATL of colon with perforation,
who was presented with non-specific radiological findings. Therefore, we emphasize the need of a random biopsy or capsule endoscopy to diagnose EATL early. Due
to the disease appearance resembling features of colitis,
careful attention should be made to reveal its obscure
clinical manifestations, and physicians should be aware
to conduct through physical examination and adequate
biopsy to rule out EATL _ENREF_10.

4

5

6

7

8

9
10

11

12

13

REFERENCES
1

2

3

14

Delabie J, Holte H, Vose JM, Ullrich F, Jaffe ES, Savage KJ,
Connors JM, Rimsza L, Harris NL, Müller-Hermelink K,
Rüdiger T, Coiffier B, Gascoyne RD, Berger F, Tobinai K, Au
WY, Liang R, Montserrat E, Hochberg EP, Pileri S, Federico
M, Nathwani B, Armitage JO, Weisenburger DD. Enteropathy-associated T-cell lymphoma: clinical and histological
findings from the international peripheral T-cell lymphoma
project. Blood 2011; 118: 148-155 [PMID: 21566094 DOI:
10.1182/blood-2011-02-335216]
Ruskoné-Fourmestraux A, Rambaud JC. Gastrointestinal
lymphoma: prevention and treatment of early lesions. Best
Pract Res Clin Gastroenterol 2001; 15: 337-354 [PMID: 11355919
DOI: 10.1053/bega.2000.0177]
Sabattini E, Bacci F, Sagramoso C, Pileri SA. WHO classification of tumours of haematopoietic and lymphoid tissues
in 2008: an overview. Pathologica 2010; 102: 83-87 [PMID:
21171509]

15

16

17

Tse E, Gill H, Loong F, Kim SJ, Ng SB, Tang T, Ko YH, Chng
WJ, Lim ST, Kim WS, Kwong YL. Type II enteropathy-associated T-cell lymphoma: a multicenter analysis from the Asia
Lymphoma Study Group. Am J Hematol 2012; 87: 663-668
[PMID: 22641357 DOI: 10.1007/s11605-012-1878-6]
Yang Y, Batth SS, Chen M, Borys D, Phan H. Enteropathy-associated T cell lymphoma presenting with acute abdominal
syndrome: a case report and review of literature. J Gastrointest Surg 2012; 16: 1446-1449 [PMID: 22528568 DOI: 10.1001/
jama.287.11.1413]
Gale J, Simmonds PD, Mead GM, Sweetenham JW, Wright
DH. Enteropathy-type intestinal T-cell lymphoma: clinical
features and treatment of 31 patients in a single center. J Clin
Oncol 2000; 18: 795-803 [PMID: 10673521]
Catassi C, Fabiani E, Corrao G, Barbato M, De Renzo A,
Carella AM, Gabrielli A, Leoni P, Carroccio A, Baldassarre
M, Bertolani P, Caramaschi P, Sozzi M, Guariso G, Volta U,
Corazza GR. Risk of non-Hodgkin lymphoma in celiac disease. JAMA 2002; 287: 1413-1419 [PMID: 11903028]
Sharaiha RZ, Lebwohl B, Reimers L, Bhagat G, Green PH,
Neugut AI. Increasing incidence of enteropathy-associated
T-cell lymphoma in the United States, 1973-2008. Cancer
2012; 118: 3786-3792 [PMID: 22169928 DOI: 10.1016/S00029440(10)65736-7]
Freeman HJ. Biopsy-defined adult celiac disease in AsianCanadians. Can J Gastroenterol 2003; 17: 433-436 [PMID:
12915916 DOI: 10.1002/ajh.23213]
Chott A, Haedicke W, Mosberger I, Födinger M, Winkler K,
Mannhalter C, Müller-Hermelink HK. Most CD56+ intestinal
lymphomas are CD8+CD5-T-cell lymphomas of monomorphic small to medium size histology. Am J Pathol 1998; 153:
1483-1490 [PMID: 9811340 DOI: 10.3748/wjg.v18.i19.2434]
Chott A, Vesely M, Simonitsch I, Mosberger I, Hanak H.
Classification of intestinal T-cell neoplasms and their differential diagnosis. Am J Clin Pathol 1999; 111: S68-S74 [PMID:
9894471 DOI: 10.1007/s11899-011-0097-7]
Okumura K, Ikebe M, Shimokama T, Takeshita M, Kinjo N,
Sugimachi K, Higashi H. An unusual enteropathy-associated
T-cell lymphoma with MYC translocation arising in a Japanese patient: a case report. World J Gastroenterol 2012; 18:
2434-2437 [PMID: 22654438]
Daveson AJ, Anderson RP. Small bowel endoscopy and coeliac disease. Best Pract Res Clin Gastroenterol 2012; 26: 315-323
[PMID: 22704573 DOI: 10.1016/j.bpg.2012.03.004]
Hawkes EA, Wotherspoon A, Cunningham D. Diagnosis
and management of rare gastrointestinal lymphomas. Leuk
Lymphoma 2012; 53: 2341-2350 [PMID: 22616672 DOI: 10.3109
/10428194.2012.695780]
Kakugawa Y, Terasaka S, Watanabe T, Tanaka S, Taniguchi
H, Saito Y. Enteropathy-associated T-cell lymphoma in small
intestine detected by capsule endoscopy. Leuk Lymphoma
2012; 53: 1623-1624 [PMID: 22242819 DOI: 10.3109/10428194.
2012.656633]
Novakovic BJ, Novakovic S, Frkovic-Grazio S. A singlecenter report on clinical features and treatment response in
patients with intestinal T cell non-Hodgkin’s lymphomas.
Oncol Rep 2006; 16: 191-195 [PMID: 16786145]
Sieniawski MK, Lennard AL. Enteropathy-associated T-cell
lymphoma: epidemiology, clinical features, and current
treatment strategies. Curr Hematol Malig Rep 2011; 6: 231-240
[PMID: 21912848]
P- Reviewers Nejad MR, Pellegrino S S- Editor Xiong L
L- Editor A E- Editor Zhang DN

WCCR|www.wjgnet.com

1744

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

HEMIC AND LYMPHATIC DISEASES

Diffuse hemolymphangioma of the rectum: A report of a
rare case
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extent and invasion of the lesion. For the low malignant
potential tumors, a sphincter-saving rectal surgery is
recommended after a full evaluation of the tumor.
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INTRODUCTION
Hemolymphangioma is very rare, and few cases occurring in the small intestine, spleen, esophagus, chest wall,
mediastinum, adrenal gland have been reported[1-6]. Hemolymphangioma occurs predominately in young patients,
especially in newborns and infants, and often arises from
congenital malformation of vascular and lymphatic system. It is believed that hemolymphangioma is a benign
disease without invasive ability. This report describes the
first case of a diffuse hemolymphangioma of the rectum.

Abstract
Intestinal hemolymphangioma is a rare vascular and
lymphatic malformation and is manifested as anaemia
and recurrent alimentary tract hemorrhage. Few cases
of hemolymphangioma occurring in small intestine,
spleen, esophagus and other organs have been reported. We herein report a case of a 37-year-old man
with severe rectal bleeding. Digital examination revealed nodular mucosa. No rectal mass was palpated,
but bleeding in the ampulla was detected. Colonoscopy
revealed an extensive hypervascular submucosal lesion
arising from the rectosigmoid junction colon to the distal edge of the anus. Endoscopic ultrasonography demonstrated an extensive anechoic mass with clear edge.
Magnetic resonance imaging (MRI) showed a significant thickness of the rectal wall, extending to the distal
edge of the anus, with a narrowing lumen. A sphinctersaving rectal surgery was performed. Due to a lack of
knowledge of the clinical, endoscopic and radiological
features, preoperative recognition of hemolymphangioma is not easy. Computed tomography and MRI are
helpful in confirming the diagnosis, and defining the
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CASE REPORT
A 37-year-old man was admitted to a local hospital because of massive rectal bleeding in November 2010.
He was managed with emergency care, such as blood
transfusion. Upon admission, the patient’s hemoglobin
was 69 g/L. He had no medical history of abdominal
trauma or operation. His major symptoms were rectal
bleeding and tenesmus. Because it was hard to distinguish
the rectal lesions from haemorrhoids by digital examination, he started on conservative treatments such as local
hemostasis. Due to recurrent bleeding, colonoscopy was

1745

February 8, 2014|First Edition|

Chen G et al . Diffuse hemolymphangioma of rectum

A

B

C

Figure 1 Colonoscopy and endoscopic ultrasonography results. A, B: Colonoscopy showed an extensive hypervascular submucosal lesion, with tortuous submucosal veins and nodular mucosa; C: Endoscopic ultrasonography revealed an extensive anechoic mass with clear demarcation.

A

D

B

E

C

F

Figure 2 Magnetic resonance imaging showed a significant thickness of the rectal wall, extending to the distal edge of the anus, with a narrow lumen (arrows).
A, B: Horizontal plane imaging; C, D: Sagittal plane imaging; E, F: Coronal plane imaging.

performed, which showed an extensive hypervascular
submucosal lesion arising from the rectosigmoid junction colon to the distal edge of the anus, and exhibiting
tortuous submucosal veins and nodular mucosa. Biopsy
was not performed to avoid the secondary severe hemorrhage. The endoscopic ultrasonography indicated an
extensive anechoic mass with clear edge (Figure 1). He
was transferred to our hospital with the diagnosis of a
tumor at the rectum by computed tomography (CT) scan
in December 2010. Physical examination revealed mild
tenderness on the left lower quadrant. Rectal examination
revealed nodular mucosa and red blood in the ampulla,
but no obvious mass was found. No other abnormalities
were found except for anemia shown in laboratory data
including tumor markers such as carcino-embryonic antigen. Magnetic resonance imaging (MRI) showed significant a thickness of the rectal wall, extending to the distal
edge of the anus, with a narrow lumen (Figure 2).
Based on the clinical and imaging evidence, preoperative diagnosis of the lesions was cavernous rectal haemangioma. Laparotomy showed diffuse colorectal proliferative lesions arising from sigmoid colon to anus with
no ascites or peritoneal dissemination. A frozen-section

WCCR|www.wjgnet.com

examination of the rectal mass indicated a vascular tumor. Subsequently, a sphincter-saving procedure, i.e., low
anterior resection of the rectosigmoid colon with handsewn transanal colo-anal anastomosis, was performed.
The rectal mass weighed 840 g and measured 20 cm × 8
cm × 8 cm (Figures 3 and 4). Gross examination showed
a cavernous, soft and compressible tumor. Microscopic
examination revealed a tumor which was composed of
blood and lymphatic vessels mainly located in submucosa, occupied the entire intestinal wall, and extended
into the surrounding fatty tissues (Figure 5). The definitive histological diagnosis was hemolymphangioma of
the rectum. No evidence of malignancy was found. The
postoperative course was uneventful. The patient was
discharged 12 d after surgery. After one year of followup, there were no complaints or signs of recurrence.

DISCUSSION
Hemolymphangioma is a very rare and benign tumor. Its
incidence varies from 1.2 to 2.8 per 1000 newborns, and
both genders are equally affected[1]. In a literature review
until January 2013 (PubMed), no report of hemolymph-
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B

Figure 3 Diffuse colorectal proliferative lesions with no ascites or peritoneal dissemination were found during the operation.

Figure 5 The tumor was composed of lymphatic and blood vessels mainly at the submucosa, occupied the entire wall (A), and extending into the
surrounding fatty tissues (B).

sometimes occur.
Colonoscopy should be performed to rule out a malignancy or other problems. Elevated blue nodular lesions
or dilated vessels are characteristic findings in the colon
wall. Biopsy should not be performed because of the high
risk of massive bleeding. The endoscopic ultrasonography
is recommended because of its characteristic findings and
anechoic mass with clear edge. CT and MRI are useful
in defining the extent and the invasion of the mass, and
planning the surgical strategy[9]. It is very important and
crucial for radiologists to recognize these lesions and establish an accurate diagnosis so as to avoid a biopsy which
could cause severe hemorrhage. However, accurate diagnosis could not usually be established preoperatively.
Elective treatment should be performed and complete surgical resection of the hemolymphangioma is
considered the most effective treatment. A thorough exploration of the abdominal cavity should be performed
because of the potential invasion to the surrounding
organs. Other options of treatment include sclerotherapy,
electrocautery, radium implantation, cryosurgery and
laser therapy, but these are non-surgical techniques and
may only result in temporary clinical outcomes[10,11]. Angiography and embolization can be applied in cases of
acute bleeding, but rebleeding may occur. For the low
malignant potential tumors, a sphincter-saving surgery is
recommended after a full evaluation of the tumor, followed by sufficient follow-up[12].
In summary, hemolymphangioma of the rectum is
an uncommon vascular and lymphatic lesion, presenting

Figure 4 The rectal mass weighed 840 g and measured 20 cm × 8 cm × 8
cm, presenting as a cavernous, soft and compressible tumor.

angioma in the rectum has been published. The primary
hemolymphangioma is considered a congenital malformation of the vascular system. The formation of this tumor
may be explained by obstruction of the veno-lymphatic
communication between dysembryoplastic vascular tissue
and the systemic circulation[1]. Secondary hemolymphangioma is usually caused by the injury of lymphatic vessels
in trauma or operation, which induces inadequate lymph
fluid drainage. Hemolymphangioma often presents as
a cystic or cavernous lesion. Microscopically, the tumor
consists of abnormal blood and lymphatic vessels with
polycystic spaces. These cysts have connective septa
covered by endothelium[7,8]. When hemolymphangioma
of the intestine exists, the submucosal vascular and lymphatic network is affected, with many dilated, thin-walled
and irregular blood and lymph fluid filled spaces, mainly
located within the mucosa and submucosa[1]. This tumor
could also invade the adjacent structures[8].
Hemolymphangioma of intestine is manifested clinically as recurrent, acute or chronic painless alimentary
tract hemorrhage[1]. Differential diagnoses include adenomatous polyps, tumors and hemorrhoids. Clinical
examination might show mild tenderness, and nodular
mucosa, however, no obvious mass could be detected.
Complications like massive rectal bleeding, severe anemia,
vessel compression or even pelvic organ infiltration could
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with recurrent and painless rectal bleeding. Preoperative
imaging examinations such as endoscopic ultrasonography, CT and MRI are helpful in confirming the diagnosis,
and in planning the surgical strategy, and a sphinctersaving surgery is recommended after a full evaluation of
the tumor.
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INTRODUCTION
Malignant lymphoma of the colorectum is uncommon
with an incidence of less than 0.5% of all malignant large
intestinal tumors[1], and comprises 5.8% of all gastrointestinal lymphomas[2]. Synchronous colonic adenocarcinoma and malignant lymphoma in the same patient is
rare with an estimated incidence of around 0.0002%[3].
Synchronous colonic adenocarcinoma and extranodal
natural killer/T-cell lymphoma of the colon has not been
reported. Herein, we present such a rare case and review
the literature.

Abstract
Extranodal natural killer/T-cell lymphoma (ENKTL) is a
distinct subtype of non-Hodgkin’s lymphoma and is rare
in the colon. Synchronous adenocarcinoma and ENKTL
of the colon has not been reported in the literature. In
the present study, we report a 63-year-old male who
suffered from intermittent bloody stools for 2 mo. He
did not have fever, body weight loss or night sweat.
Endoscopic and imaging studies revealed a 4.5-cm
ulcerative mass in the ascending colon and a 3.0-cm
polypoid, easy bleeding mass in the sigmoid colon,
respectively. Thought to have double carcinoma of the
colon, he received simultaneous right hemicolectomy
and sigmoidectomy. The pathological diagnosis was a
synchronous ENKTL (ascending colon) and adenocarcinoma (sigmoid colon). The literature on synchronous
adenocarcinoma and malignant lymphoma of the colon
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CASE REPORT
A 63-year-old male with a 2-year history of hypertension and gout under medical control visited our outpatient department on April 25, 2012. He complained of
intermittent bloody stool passage in the previous 2 mo.
There was no B symptoms (fever, night sweating, body
weight loss greater than 10% in the past 6 mo) noted.
Dark red blood in the upper rectum was noted during
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digital examination and tumor bleeding was suspected.
Colonoscopy was performed one week later, which revealed an approximately 4-cm ulcerated mass coated with
necrotic tissue in the proximal ascending colon near the
ileocecal valve (Figure 1A). Another 3.5-cm bleeding
mass was located 30 cm from the anal verge (Figure 1B).
Biopsies were taken from the two masses, which showed
necrotic tissue and adenocarcinoma in situ, respectively.
After discussion, the patient was admitted for colectomy
to remove the two masses. On admission, his vital signs
and routine blood and biochemical studies were all within
normal limits. The tumor marker, carcinoembryonic antigen, was mildly elevated at 9.4 ng/mL (normal range:
0-7 ng/mL). During preoperative evaluation, a computed
tomography (CT) scan of the chest and abdomen was
performed and revealed an irregular mass in the proximal
ascending colon and a polypoid, protruding mass located
in the sigmoid colon (Figure 1C). A tiny questionable
pulmonary nodule (about 1-2 mm) of unknown nature
in the left upper lung lobe was also noted at this time.
Thought to have double carcinoma of the colon with
sparing transverse and descending colon and for keeping well post-operative life quality, he underwent laparoscopic right hemicolectomy and sigmoidectomy with
anastomosis on May 4, 2012. Grossly, the specimen from
laparoscopic right hemicolectomy demonstrated an ulcerative mass, measuring 4.5 cm × 3.5 cm × 1.2 cm, in the
proximal ascending colon with ileocecal valve involvement (Figure 1D). The tumor was yellow-green in color,
ulcerative and necrotic. On cutting, the mass showed a
yellowish fleshy cut surface and invaded serosa. Some enlarged lymph nodes, measuring up to 1.0 cm were noted.
Microscopic examination revealed an ulcerative tumor
composed of sheets of large pleomorphic lymphoid cells
with a scattered angiocentric pattern and patchy necrosis
(Figure 1E and F). The tumor had metastasized to three
of the twelve right pericolic lymph nodes. On immunohistochemical study, the neoplastic lymphocytes were
positively stained for CD3, CD56 (Figure 1G), T cell intracellular antigen 1 and CD30, but negatively stained for
pancytokeratin, CD20, CD246 (ALK), CD4, CD8 and
myeloperoxidase. An in situ hybridization (ISH) study revealed positive Epstein-Barr virus encoded RNA (EBER)
in tumor nuclei (Figure 1H). Other parts of intestinal tissue showed no evidence of atrophic mucosa or enteropathy. The pathologic diagnosis was extranodal NK/T-cell
lymphoma, nasal type, of the proximal ascending colon.
The specimen from sigmoidectomy showed a red fleshy
and polypoid mass, measuring 3.0 cm × 2.0 cm × 1.2 cm,
taken from the central part of the sigmoid colon (Figure
1I). On cutting, the mass showed a polypoid, fleshy cut
surface and invaded subserosa grossly. Microscopically,
this tumor revealed marked pleomorphic tumor cells with
complex glands, foci of cribriform formation, and an extensive infiltrative pattern (Figure 1J). The pathologic diagnosis was a moderately-differentiated adenocarcinoma.
Four pericolic lymph nodes with no evidence of metastasis were retrieved in this specimen. An additional ISH
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study of the adenocarcinoma showed negative EBER.
In accordance with these findings, a synchronous adenocarcinoma of the sigmoid colon and extranodal natural
killer/T-cell lymphoma (ENKTL) of the proximal ascending colon was finally diagnosed. His post-operative
course was uneventful and he was discharged 10 d after
surgery.
On June 14, 2012, the patient was readmitted for further tumor staging and chemotherapy. His ECOG performance score was grade 1. A tumor survey using sinuscopy
showed no tumor in the upper respiratory tract. Bone
marrow biopsy performed on June 16, 2012 revealed neither tumor nor granuloma. Biochemical studies showed a
lactate dehydrogenase (LDH) level of 176 IU/L (normal
range: 85-227 IU/L). A CT scan of the head, neck, chest
and abdomen was performed and showed multiple nodules in bilateral lungs with the largest nodule being 1.2 cm
in diameter in the left upper lung lobe. He then received
chemotherapy with cyclophosphamide, doxorubicin,
vincristine, and prednisolone (CHOP). Unfortunately, a
subsequent chest CT scan revealed rapid progression of
bilateral lung nodules; the largest nodule being 5.4 cm in
diameter in the right upper lung lobe on September 3,
2012 (Figure 1K). It was confirmed to be metastases of
ENKTL by CT-guided biopsy (Figures 1L and M). In addition, serum LDH was markedly elevated at 1079 IU/L.
Due to poor response to chemotherapy, the regimen was
changed to dexamethasone, methotrexate, ifosfamide,
L-asparaginase and etoposide but this was in vain. The
patient died of respiratory failure secondary to lung metastasis on September 21, 2012. The survival time after
diagnosis was only 4.5 mo.

DISCUSSION
The gastrointestinal tract is the most frequently involved
extranodal site in non-Hodgkin lymphoma, stomach being the most common (50%-60%) followed by the small
intestine (30%)[4]. ENKTL is an extranodal lymphoma
characterized by angioinvasion and damage, prominent
necrosis, cytotoxic phenotype and associated with Epstein-Barr virus (EBV). Primary ENKTL of the gastrointestinal tract is very rare and carries a poor prognosis.
The large intestine is the most common site in the gut
affected by ENKTL followed by the small intestine[5].
Synchronous adenocarcinoma and malignant lymphoma
of the colon in the same patient is rare and only a few
cases have been reported in the literature. Furthermore,
synchronous colonic adenocarcinoma and ENKTL has
never been reported.
The symptoms of colonic ENKTL are related to
ulcerative plaques, or shallow multiple ulcerations, due
to its angioinvasive nature, and may clinically manifest as
abdominal pain and bloody stools, as seen in the present
case. Due to its ulcerative nature in the colon, the differential diagnosis of ENKTL includes inflammatory bowel
disease, tuberculous or cytomegaloviral infection, and
neoplasm. There are no characteristic features to distin-
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Figure 1 Clinical imaging studies and pathologic features of synchronous extranodal natural killer/T cell lymphoma and adenocarcinoma of the colon, as
well as lung metastasis of the lymphoma. A: Appearance of the proximal ascending colon on colonoscopy: A marked ulcerative mass coated with necrotic tissue;
B: Appearance of the sigmoid colon on colonoscopy: A polypoid bleeding mass; C: Computed tomography (CT) scan of the abdomen revealing a mass in the proximal
ascending colon (arrow on the left) and another mass in the sigmoid colon (arrowhead on the right); D: Surgical specimen of the proximal ascending colon showing an
ulcerative mass; E: Histologically, a section of the tumor from the proximal ascending colon showing neoplastic lymphoid cells (right lower part) infiltrating the colonic
mucosa (left part) accompanied by a necrotic ulcer (upper middle part), hematoxylin and eosin (HE) stain, × 40; F: Angioinvasion of the neoplastic lymphoid cells of
the lymphoma, HE stain, ×400; G: CD56 reactivity of the lymphoma cells, × 200 (right lower inset, × 400); H: Epstein-Barr virus encoded RNA (EBER) reactivity of the
lymphoma cells, × 200 (right lower inset, × 400); I: Surgical specimen from the sigmoid colon revealing a polypoid, hemorrhagic mass; J: Histology of the sigmoid colon tumor showing adenocarcinoma with infiltrative neoplastic glands, HE stain, × 40; K: Multiple lung metastases of the lymphoma on follow-up CT scan of the chest (the
largest nodule on the right lung was biopsied); L: Histology of the lung biopsy showing lung parenchyma (on the left) and tumor cells (on the right), HE stain, × 100; M:
Histologically, a section of the lung biopsy showing the ovoid nucleated neoplastic cells with high N/C ratio, HE stain, × 400, and reactivity of EBER (right lower inset,
× 400) and CD56 (left lower inset, × 400).
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Table 1 Synchronous adenocarcinoma and malignant lymphoma of colon in the literature
Year

Age/
gender

Tumor1/tumor2

1984

14/M Adenoca/large cell L

1985
1995

52/F
74/F

Location1/location2

Pre-OP Dx

OP

Die of

Survival time
(mo)

Rectosigmoid/cecum

Adenoca

R’t hemicolectomy
Sigmoidcolectomy
R’t hemicolectomy
Panproctolectomy

Sepsis

1

ML
-

5
-

MALToma
Ruptured
aneurysm
MCL
-

17
4 mo alive
6 mo alive
1

Loss F/U
ENKTL lung
metastasis

Alive
4.5

Adenoca/ML
Adenoca/MCL

Ascending/ascending
Adenoca
Cecum, rectum/ileum,
Adenoca/MCL
colon, rectum
1997
32/F Adenoca/MALToma
Sigmoid/cecum
Double cancer Subtotal colectomy
2001
74/M
Adenoca/MCL
Rectum/sigmoid
Adenoca
LAR
2001
54/M
Adenoca/MCL
Ascending/terminal ileum
Adenoca
R’t hemicolectomy
2003
85/M
Adenoca/MCL
Cecum/colon + terminal
Adenoca
Ileocecal resection
ileum
2009
80/M
Adenoca/MCL
Sigmoid/pericolic LN
Adenoca
Sigmoidectomy
2010
67/M
Adenoca +
Ascending/terminal ileum
R’t hemicolectomy
MALToma/FL
2011
86/M Adenoca/SLL/CLL R’t colon/mesenteric LN
Adenoca
R’t hemicolectomy
2011
68/F Adenoca/MALToma
Ascending/ascending
Adenoca
R’t hemicolectomy
2012
79/F
Adenoca/AITL
Cecum/pericolic LN
Adenoca
R’t hemicolectomy
2012 (the current case) 63/M Adenoca/ENKTL
Ascending/sigmoid
Double cancer R’t hemicolectomy +
sigmoidectomy

14
-

Adenoca: Adenocarcinoma; Large cell L: Large cell lymphoma; ML: Malignant lymphoma; MCL: Mantle cell lymphoma; MALToma: Mucosa-associated
lymphoid tissue lymphoma; FL: Follicular lymphoma; SLL: Small cell lymphoma; CLL: Chronic lymphocytic leukemia; AITL: Angioimmunoblastic T-cell
lymphoma; ENKTL: Extranodal natural killer/T-cell lymphoma; Rectosigmoid: Rectosigmoid colon; Ascending: Ascending colon; Sigmoid: Sigmoid colon;
R’t: Right: LAR: Low anterior resection; F/U: Follow-up.

guish colonic ENKTL from carcinoma from colofibroscopic and imaging viewpoints. This makes the preoperative diagnosis of colonic ENKTL challenging.
Synchronous colonic adenocarcinoma and malignant
lymphoma is rare. There are only 13 reported cases, including the present case, in the literature (Table 1)[6-16].
All these cases, with the exception of two (14-year-old
and 32-year-old) were older than 50 years with a mean
age of 63.7 years. Synchronous mantle cell lymphoma
and adenocarcinoma (5 cases) were the most frequent
diagnoses followed by synchronous extranodal marginal
zone lymphoma of mucosa associated lymphoid tissue
and adenocarcinoma (3 cases). The involved sections of
the colon included the cecum, ascending colon, sigmoid
colon and rectum. It is intriguing that the transverse colon and descending colon were spared in the reported
cases including the present case. All cases except one of
the synchronized colonic lymphoma were preoperatively
diagnosed as colonic adenocarcinoma. This indicates that
it is a challenge to preoperatively recognize synchronous
colonic adenocarcinoma and malignant lymphoma. The
most frequent surgical technique in these cases was right
hemicolectomy (8 cases) since the right colon was the
most common section involved. The overall survival time
was relatively short with a mean of 7.6 mo (range: 1-17
mo). Four patients, including the present patient, out of
the 13 cases died of lymphoma. In short, synchronous
adenocarcinoma and malignant lymphoma of the colon
involved aging patients, spared the transverse and descending colon and had a poor prognosis and short survival time.
The etiology of synchronous adenocarcinoma and
malignant lymphoma of the colon is unknown. Chance
coincidence is favored[9,14]. However, local factors such
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as absent immune surveillance in the lymphoma which
possibly allowed carcinoma cells to grow has also been
suggested[8]. Recently, it was reported that EBV-derived
latent membrane protein-1-induced protein may have an
important role as a mediator in EBV-mediated neoplasms,
including ENKTL[17]. A low incidence of adenocarcinoma
was also proven to be infected with EBV[18]. Although
EBV infection in adenocarcinoma of the sigmoid colon in
our patient was not determined, the role of EBV in synchronous adenocarcinoma and ENKTL requires further
elucidation.
In conclusion, synchronous adenocarcinoma and malignant lymphoma is uncommon. In particular, synchronous adenocarcinoma and ENKTL is extremely rare, with
the present case being the only one reported, with poor
prognosis. The etiology of this synchronization is still unknown. Chance coincidence or poor immunity in patients
may contribute to the etiology, and the role of EBV needs
further elucidation.
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deoxyglucose positron emission tomography combined
with computed tomography (PET-CT). The endoscopic
findings of these 4 cases included lesions with wall
thickening, which comprised macroscopically clusters
of nodules, dense clusters of whitish granules or small
nodules, fold thickening and ulcers with irregular margins that occupied the whole lumen with edematous
mucosa. All patients fulfilled the World Health Organi18
zation grade 1 criteria. F-fluorodeoxyglucose PET-CT
can help predict the risks that may result from certain
endoscopic examinations, such as DBE and video capsule endoscopy.
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INTRODUCTION
Abstract

Primary follicular lymphoma of the gastrointestinal tract
(FL-GI) is often diagnosed by initially detecting duodenal
lesions using esophago-gastro-duodenoscopy (EGD)[1,2].
FL-GI lesions can exist in broad areas, ranging from the
descending portion of the duodenum to the ileum, and
may include lymph node involvement[1,2]. The correct
diagnosis of the locations of lesions is vital to decisions
regarding therapeutic plans[3]. Double-balloon enteroscopy (DBE) and video capsule endoscopy (VCE) are useful for the diagnosis of lesions in the small intestine[4].

Double-balloon enteroscopy (DBE) and video capsule
endoscopy are useful for the diagnosis of lymphoma
in the small intestine. However, DBE cannot be safely
performed in cases with passage disturbance due to
wall thickening and stenosis. Additionally, video capsule endoscopy cannot be performed in such cases
because of the risk of retention. Here, we report 4
cases of primary follicular lymphoma of the gastroin18
testinal tract that could be detected using F-fluoro-
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However, DBE cannot be safely performed in cases with
passage disturbance due to wall thickening and stenosis,
and VCE cannot be performed in these cases because
of the risk of retention[4]. Conversely, 18F-fluorodeoxyglucose (FDG) positron emission tomography combined with computed tomography (PET-CT) has been
reported to be useful for detecting lymph node involvement in the diagnosis of the clinical stages of follicular
lymphomas[5]. This study reports the cases of 4 patients
for whom PET-CT was useful in the detection of FL-GI
in the digestive tract, the location of which ranged from
the duodenum to the ileocecal valve.

standardized uptake value (SUVmax) 6.6 and 5.5, respectively] (Figure 1A) by PET-CT. However, there were
no abnormal findings in the small intestine by PETCT. EGD showed lesions with dense clusters of whitish
granules, making it difficult to see the folds in the descending and horizontal portions of duodenum (Figure
1B). The jejunum showed only rough clusters of whitish
granules. The terminal ileum of this patient showed mucosa with normal lymphoid tissues.
Case 2 is a 62-year-old woman who presented with
swelling of the mesenteric lymph nodes (max, 1.5 cm
in diameter) by abdominal ultrasonography and a mild
accumulation of FDG (SUVmax, 3.0) by PET-CT. A
laparotomic lymph node biopsy led to the diagnosis of
FL. Regarding the intestinal lesions, localized accumulation was demonstrated by PET-CT (SUVmax, 3.9) performed in the jejunum 25 mo later. The EGD showed
swelling and thickening of the folds that occupied half
of the lumen (Table 1).
Case 3 is a 66-year-old woman who underwent EGD
because of a 1-wk history of postprandial epigastric discomfort and dyspepsia. There were abnormal findings in
the papillae of vater (Table 1). This case showed intestinal wall thickening with abnormal accumulation from
the terminal ileum to the cecum by PET-CT (SUVmax,
6.73) (Figure 2A and C). The endoscopic findings in the
duodenum included eruptions with mild swelling and
erosion at the papillae of Vater. The jejunum and the ileum had sparse clusters of small nodules. Portions from
the terminal ileum (Figure 2B) to the ileocecal valve (Figure 2D) had dense clusters of granules and nodules.
Case 4 is a 61-year-old woman undergoing examinations for leukocytosis (white blood cells, 29 740) (Table 1).
The PET-CT of this patient showed abnormal accumulations (SUVmax, 5.6) in broad areas from the descending portion of the duodenum through the jejunum to
the ileum (Figure 3A). The color of the duodenal bulb
was normal, and the macroscopic finding was rough
mucosa. The mucosa of the descending and horizontal
portions of the duodenum showed clusters of numerous whitish granules. The jejunum and the ileum had
multiple ulcers with irregular margins that occupied the
whole lumen, with edematous change in broad areas of
the mucosa (Figure 3B).

CASE REPORT
Twenty FL-GI patients (male/female 9/11, age 46-82
years, mean 58 years) consulted the Division of Gastroenterology, Department of Internal Medicine, Hiroshima
Red Cross Hospital and Atomic-Bomb Survivors Hospital
from December 2004 to May 2010. In 2 of the 18 patients
with duodenal lesions, FL-GI lesions were detected using
PET-CT. One of the 14 patients with jejunal lesions and
2 of the 12 patients with ileal lesions had abnormal accumulations according to the PET-CT results.
Table 1 shows the 4 FL-GI patients with abnormal
accumulations by PET-CT who had gastrointestinal lesions detected from the duodenum to the ileocecal valve.
Case 1 had duodenal lesion, case 2 had jejunal lesions,
case 3 had lesions from the terminal ileum to the ileocecal valve and case 4 had lesions in broad areas from the
duodenum to the ileum. All lesions were diagnosed by
endoscopic examination with biopsy.
The mandatory examinations included palpation
of the superficial lymph nodes, blood tests, urinalysis,
chest radiography, abdominal ultrasonography, contrastenhanced computed tomography (CT) scan (General
Electric, Fairfield, CT, United States) (CT/CE+) of the
neck, chest, abdomen and pelvis, PET-CT (General Electric, Fairfield, Connecticut, United States), bone marrow
aspiration, endoscopy with biopsies [EGD (Olympus,
Tokyo, Japan), colonoscopy (Fujinon, Tokyo, Japan),
DBE (Fujinon, Tokyo, Japan)] and VCE (Given Imaging,
Yoqneam, Israel). Each patient was classified by the location of the lesions, clinical stage (Lugano International
classification[6]), FL histological grade (World Health Organization grade)[7] and follicular lymphoma international
prognosis index[8]. The macroscopic findings of FL-GI
were classified by endoscopy into the following 6 types:
whitish granules, multiple small nodules, fold swelling and
thickening, mass forming, ulcers with irregular margins
and rough mucosa[1].
Case 1 is a 52-year-old man who had no symptoms
but was diagnosed to have abnormalities in the descending portion of the duodenum by EGD for gastric cancer
screening (Table 1). This patient had wall thickening with
abnormal accumulation at the descending portion of the
duodenum and at the duodenojejunal flexure [maximum
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DISCUSSION
FL-GI patients frequently have duodenal and small intestinal lesions, as has been already reported[2]. The macroscopic findings of patient endoscopies that were also
detected using PET-CT were clusters of numerous whitish granules spreading over the mucosa, concealing the
folds, obvious swelling and thickening of folds and dense
clusters of granules and nodules (Cases 1-3). PET-CT
could detect lesions of ulcers with irregular margins that
occupied the whole lumen with edematous mucosa as
well as lesions with clusters of numerous whitish granules
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A

B

Figure 1 A 52-year-old man with follicular lymphoma of the gastrointestinal tract. A: 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography in transaxial images showed focal hypermetabolic activities (maximum standardized uptake value, 6.6 and 5.5, respectively) in the lesions of the
descending portion of the duodenum and the duodenojejunal flexure (arrows), respectively; B: The esophago-gastro-duodenoscopic view with indigo carmine dyespray of the descending portion of the duodenum. Numerous whitish granules densely clustered together.

A

B

C

D

Figure 2 A 66-year-old woman with follicular lymphoma of the gastrointestinal tract. A, C: 18F-fluorodeoxyglucose positron emission tomography combined with
computed tomography in transaxial images showed focal hypermetabolic activities (maximum standardized uptake value, 6.73) in the lesion of the terminal ileum (A)
(arrow) and the cecum (C) (arrows); B: The colonoscopic view with indigo carmine dye-spray of the terminal ileum. Numerous polypoid lesions of varying sizes (granules
to small nodules) were densely clustered; D: The colonoscopic view of the ileocecal valve. Numerous polypoid lesions of varying sizes (granules to small nodules)
were densely clustered.

(Case 4). Lesions with a scattered distribution of whitish
granules and small nodules were not shown as abnormal
accumulations by PET-CT (Cases 1 and 3). It is assumed
that a greater wall thickness of a GI lesion results in a
greater possibility of abnormal accumulation according
to the PET-CT results.
There were 2 FL-GI patients with small intestinal
tumors whose initial symptom was ileus (4.3% of FL-GI
at our division in April 2012). PET-CT is a valuable tool
for the detection of the lesions in these patients (PET-

WCCR|www.wjgnet.com

CT findings not shown). The detection rate of the GI lesions of FL by PET-CT is generally reported to be rather
low[9,10]. However, among the gastrointestinal lesions that
were detected by PET-CT were cases with wall thickening and macroscopic clusters of nodules, dense clusters
of whitish granules or small nodules, fold thickening
or ulcers that showed irregular margins and occupied
the whole lumen with edematous mucosa. Therefore,
PET-CT is useful in cases with lesions that are difficult
to approach using DBE and in cases that have a risk of
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Table 1 Patients detected to have primary follicular lymphoma of gastrointestinal tract by
tomography combined with computed tomography
Case Age Sex
Diagnosis
Clinical stage
No. (yr)
(WHO grade) (Lugano)

FLIPI

1

52

M

FL (grade 1)

Ⅰ

Low

2

62

F

FL (grade 1)

Ⅱ2

3

66

F

FL (grade 1)

Ⅱ2

4

61

F

FL (grade 1)

Ⅳ

Locations in GI tract

18

F-fluorodeoxyglucose positron emission

Endoscopic appearances

PET-CT

Duodenum descending
Dense cluster of whitish granules
(+) descending portion
portion-duodenojejunal
and duodenojejunal
flexure
flexure of duodenum
Jejunum
Cluster of whitish granules
(-)
Terminal ileum
Normal lymph follicles
(-)
Intermediate
Jejunum
Swelling and thickening of folds
(+) jejunum
Ileum
Normal lymph follicles
(-)
Intermediate
Papilla vater
Mild swelling and erosion
(-)
Jejunum
Sparse cluster of small nodules
(-)
Ileum
Sparse cluster of small nodules
(-)
Terminal ileum-ileocecal Dense cluster of granules and nodules
(+) ileocecal valve
valve
High
Duodenal bulb
Rough mucosa
(-)
Duodenum descending Cluster of numerous whitish granules (+) duodenum-jejunum
portion-jejunum
Ileum
Multiple ulcers with irregular margin
(+) ileum

M: Male; F: Female; FL: Follicular lymphoma; WHO: World Health Organization; FLIPI: Follicular lymphoma international prognostic index; PET-CT: Positron emission tomography combined with computed tomography; GI: Gastrointestinal.

A

B

2

3
4
Figure 3 A 61-year-old woman with follicular lymphoma of the gastrointestinal tract. A: 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography in a projected image showed hypermetabolic
foci in broad areas of the gastrointestinal tract from the 2nd portion of the duodenum to the terminal ileum (maximum standardized uptake value, 5.6); B: The
colonoscopic view with indigo carmine dye-spray of the terminal ileum. Multiple
ulcers with irregular margins were observed.

5
6

retention with VCE because of stenosis due to tumors
or wall thickening of the deep portion of small intestine.
PET-CT is a useful tool for detecting the involvement of
lymph nodes and other organs in follicular lymphoma[3].
It is not only useful for deciding whether VCE should be
performed, but also for deciding the method by which
lesions in the small intestine are approached using DBE,
which is necessary for the pathological diagnosis of the
biopsy.

7

8
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HEMIC AND LYMPHATIC DISEASES

Autologous lymphocytes infusion
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benefit lymphoma patients.
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INTRODUCTION
The clinical evidence of graft vs tumor effect reported in
the allogeneic stem cell transplantation setting has been
recognized based on indirect observations: (1) anecdotal
reports showing the sudden withdrawal of immunosuppression in relapsed patients post-allogeneic stem cell
transplantation can re-established complete remission;
(2) increased relapse rates in patients receiving syngeneic
marrow graft compared with recipients of allogeneic
grafts; (3) decreased relapse rates post-allogeneic stem cell
transplantation in association with graft-vs-host disease;
(4) T-cell depletion of an allogeneic graft increases the risk
of relapse; and (5) donor lymphocyte infusion induces
complete remission after relapse following allogeneic
stem cell transplantation[1]. In contrast to allogeneic stem
cell transplantation, the high-dose chemotherapy used in
autologous stem cell transplantation is considered to be
the sole mechanism of action to eradicate resistant tumor
clones that escaped standard chemotherapy because of the
presumed lack of an autologous graft (autograft) vs tumor
effect that parallels the graft vs tumor effect reported in
allogeneic stem cell transplantation[1]. However, our published studies reporting that the recovery of absolute lymphocyte count post-autologous stem cell transplantation is
associated with superior clinical outcomes without the detrimental effects of graft vs host disease suggests the possibility of an autograft vs tumor effect[2-4]. Furthermore, the
discovery that early absolute lymphocyte recovery postautologous stem cell transplantation, as surrogate marker
of host immunity in autologous stem cell transplantation,
is directly dependent on the absolute numbers of infused

Abstract
The graft vs tumor effect produced by the infusion of
allo-reactive lymphocytes is considered to be the main
mechanism of action in the eradication of tumor cells
only reported in allogeneic stem cell transplantation.
We present a case of a lymphoma patient infused with
his collected bystander lymphocytes from is stem cell
autograft after failing to collect enough stem cells to
proceed with autologous stem cells transplantation,
resulting in tumor response with no treatment related
toxicity. This case illustrates the concept of autologous
lymphocyte infusion, suggesting the possibility of an
autograft vs tumor effect, as an effort to parallel donor
lymphocyte infusion in allogeneic stem cell transplantation to create a graft vs tumor effect by increasing donor lymphocytes in the patient.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Autologous lymphocytes infusion; Autograft

vs tumor effect; Natural killer cells; Tumor regression;
Survival

Core tip: This case report illustrated the possibility of
an autograft vs tumor effect by infusion autologous
lymphocytes collected during stem cell collection without the side effect graft vs host disease. The infusion of
autologous lymphocytes produced tumor regression in
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Figure 1 Computer tomography scans before and after autologous lymphocyte infusion (arrow). A, B: In June 2005 he developed new flank pain and a computer tomography scan; C, D: Follow-up computer tomography scan in August 2005 showed improvement of the left axillary adenopathy (1.4 cm × 0.5 cm) and the left
flank mass (4.3 cm × 1.8 cm); E-H: Subsequent scan on January 2006 and May 2008. The units for absolute lymphocyte count (ALC), absolute neutrophil count (ANC),
platelets (Plts), and white blood cell (WBC) count are × 109/L, the units for the lymphocyte subsets are in cells/μL, and the unit for hemoglobin (Hgb) is in g/dL. NK:
Natural killer cells.

bystander lymphocytes (immune effector cells) harvested
during CD34+ stem cells collection argues that the manipulation of the immunocompetent effector cells in the
autograft can affect not only immune recovery but also
clinical outcomes in the post-autologous stem cell transplantation[3]. Thus, the infusion of collected “bystander”
lymphocytes from a stem cell autograft correlates with
lymphocyte recovery and clinical outcomes in lymphoma
patients undergoing autologous stem cell transplantation.
Herein, we report a case of a lymphoma patient that failed
to collect enough stem cell to proceed to autologous stem
cell transplantation, but received his collected bystander
autologous lymphoma resulting in tumor regression.

status was 1, bone marrow biopsy was negative, lactate
dehydrogenase of 297 U/L, and his stage was IIE. He
achieved a complete remission after six cycles of cyclophosphamide, adriamycin, vincristine, and prednisone
chemotherapy in February 2001. In August 2001, the patient presented with hypercalcemia (12.8 mg/dL), and left
axillary adenopathy. A bone marrow biopsy demonstrated
80% of DLBCL lymphoma involvement. Salvage chemotherapy with ifosfamide, etoposide and carboplatin was
initiated resolving the lymphadenopathy, hypercalcemia
and repeated bone marrow biopsy demonstrated 5% lymphoma involvement. In February 2002, patient preceded
to peripheral blood stem cell collection. The patient only
collected 1.03 × 106/kg stem cells through is peripheral
blood; 2.0 × 106 cells/kg is the minimum required for
autologous stem cell transplantation. The patient did not
proceed to autologous stem cell transplantation due to his
low stem cell numbers. The decision was to observe the
patient and he did well. In June 2005 he developed new
flank pain and a computer tomography scan (Figure 1A
and B) demonstrated new masses: left axillary mass of 3.5
cm × 2.6 cm and left flank mass of 8.4 cm × 5.4 cm. Biopsy of the left flank mass revealed DLBCL. The patient
refused any further cytotoxic chemotherapy but was willing to consider non-cytotoxic approaches. We discussed

CASE REPORT
In November 2000, a 70-year-old man presented with
worsening abdominal pain, distension, heartburn and
early satiety. Patient was evaluated by local physician who
identified an abdominal mass measuring 6.0 cm by 5.0 cm.
Computer tomography scan demonstrated an abdominal
mass measuring 11.0 cm by 7.0 cm arising from the pancreas into the mesenteric. Needle biopsy of the mesenteric
mass revealed diffuse large B-cell lymphoma (DLBCL)
is Eastern Cooperative Oncology Group performance
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with him the option of infusing his autograft lymphocytes
that were collected at the same time of his stem cell collection, based on our previous publications in autologous
stem cell transplantation that recovery of lymphocytes
improves clinical outcomes in lymphomas[2-4]. In July 2005
patient received 0.48 × 109 lymphocytes/kg. The infusion
of autologous lymphocytes was approved by our Institutional Review Board and patient consented also for the
procedure. The patient did not experience any side effects
or toxicities from the autologous lymphocytes infusion.
His absolute lymphocyte count prior to the lymphocyte
infusion was 0.24 × 109/L. After the infusion, the absolute
lymphocyte count improved to 0.44 × 109/L (Figure 1).
His peripheral blood lymphocyte subsets showed normalization of natural killer (NK) cells (Figure 1). Patient
received interleukin-2 million units three times a week for
6 wk. Follow-up computer tomography scan in August
2005 showed improvement of the left axillary adenopathy
(1.4 cm × 0.5 cm) and the left flank mass (4.3 cm × 1.8
cm) (Figure 1C and D) and subsequent scan on January
2006 (Figure 1E and F) and May 2008 (Figure 1G and H)
continued to showed resolution of the masses. In addition,
patient’s NK cells count remained in the normal range after
the autologous lymphocyte infusion. In May 2008, patient
showed pancytopenia and bone marrow biopsy revealed
therapy-related myelodysplastic syndrome with refractory
cytopenia with multilineage dysplasia and documented
monosomy 7 secondary to prior chemotherapy treatment
with cyclophosphamide, carboplatin, and etoposide. The
bone marrow biopsy was negative for involvement for
lymphoma. In September 5, 2008 the patient succumbed
to complications from myelodysplastic syndrome with no
recurrence of his DLBCL.

the absolute lymphocyte subsets infused to the patient.
From our previous publication the infusion of 0.5 × 106
lymphocytes/kg was associated with faster lymphocyte
recovery post-autologous stem cell transplantation. Our
patient received 0.48 × 106 lymphocyte/kg resulting in the
normalization of the peripheral blood NK cells observed
just 1 mo after her infusion of his autologous lymphocytes. Patient did not develop any side effects from the
autologous lymphocyte infusion and he did not develop
any signs or symptoms of autologous graft verus host disease. Due to the immunosuppressive effects of the tumor,
higher number of non-cytotoxic NK cells and overexpression of inhibitory NK cells receptors have been observed
in conjunction low numbers of cytotoxic NK cells and
reduced expression of activating receptors ailing tumor
progression. In our case, the NK cells collected in the autograft where collected when the patient was in complete
remission. Thus, it is reasonable to assume that infused
NK cells have not been tampered by the immunosuppressive effects of the lymphoma leading to the recognition
and eradication of the lymphoma in our case[6]. Our intervention resulted in a dramatic and sustained treatment
response with no treatment related toxicity, suggesting the
concept of autograft vs tumor effect.
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SKIN AND CONNECTIVE TISSUE DISEASES

Aberrant expression of CD56 by circulating Sézary
syndrome malignant T lymphocytes
Nicolas Thonnart, Caroline Ram-Wolff, Martine Bagot, Armand Bensussan, Anne Marie-Cardine
disease. No loss of the pan T-cell markers CD2, CD3
or CD4 was detected while a complete down-modulation of CD26 was observed. Despite several lines
of treatment, no durable amelioration was observed
and patient died after 10 mo of follow-up. Because
+
+
this CD4 CD56 SS case is the only one reported so
far, the functional significance of CD56 expression remained difficult to assess in terms of aggressiveness
and prognosis.
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Key words: Cutaneous T cell lymphomas; Sézary syndrome; CD56
Core tip: Sézary syndrome (SS) is an aggressive variant of cutaneous T cell lymphoma characterized by the
+
presence of malignant CD4 memory T cells in the skin,
peripheral blood and lymph nodes. We here report a
+
case of SS with an aberrant CD56 immunophenotype.
The aberrant expression of this natural killer cell marker
by the tumoral cells raises the question of its relevance
in terms of function and prognosis.

Abstract
Sézary syndrome (SS) is an aggressive variant of cutaneous T cell lymphoma characterized by the presence of malignant T cells in the skin, peripheral blood
and lymph nodes. The tumoral population typically
+
+
+
displays a CD3 CD4 CD45RO memory T cell pheno+
type. We report a case of SS with an aberrant CD56
immunophenotype. This patient presented with a
generalized erythroderma and palpable small axillary lymph nodes. SS (stage IVA) was diagnosed on
histological criteria and by the detection of a major T
cell clone in skin and blood, an elevated CD4/CD8 T
3
cell ratio and Sézary cells count > 1000/mm . Beside
the Sézary cell marker KIR3DL2, immunostainings revealed that two third of the malignant cells expressed
CD56 but no other natural killer (NK) cell marker such
as CD16, CD160 or NKp46. This atypical expression
was not linked to an activation-dependent process
and remained stable during the time course of the
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Original sources: Thonnart N, Ram-Wolff C, Bagot M, Bensussan A, Marie-Cardine A. Aberrant expression of CD56 by
circulating Sézary syndrome malignant T lymphocytes. World J
Immunol 2013; 3(3): 68-71 Available from: URL: http://www.
wjgnet.com/2219-2824/full/v3/i3/68.htm DOI: http://dx.doi.
org/10.5411/wji.v3.i3.68

INTRODUCTION
Cutaneous T cell lymphomas (CTCL) represent a heterogeneous group of diseases characterized by clonal
accumulation of lymphocytes with initial restriction to
the skin. Mycosis fungoides (MF) is the most common
form of CTCL that follows an indolent course in most

1762

February 8, 2014|First Edition|

Thonnart N et al . CD56 expression by Sézary cells
+

+

+

+

+

% CD3 CD4 KIR3DL2 /total CD3 CD4
+
+
+
+
+
% CD3 CD4 CD56 /total CD3 CD4
Sézary cells

100

25000

70

20000

60

15000

50
40

10000

30

5000

10
A

M

J

J

A

S

O

N1 N2 D

3

20

Number of cells/mm

80
% of cells

A 55-year-old man with a history of hypercholesterolemia presented in March 2010 with a two-month history
of persistent pruriginous and generalized erythroderma.
Small axillary lymph nodes were palpable. Skin biopsy revealed marked epidermotropism of atypical T-cells with
Pautrier microabscess. Superficial dermis was also infiltrated with atypical lymphocytes consisting of medium to
large cells with hyperchromatic and cerebriform nuclei. A
blood cell count revealed 15800/mm3 leukocytes, 9000/
mm3 neutrophils, 3600/mm3 lymphocytes and an elevated Sézary cells count of 1896/mm3 (Figure 1). Flow
cytometry analysis revealed an elevated CD4/CD8 ratio
of 41 in the peripheral blood. Molecular biology studies confirmed the presence of a clonal T cell identical in
blood and skin biopsy. The level of serum LDH was elevated to 562 UI/L. Thoracic, abdominal and pelvic CTscans were normal. Sézary syndrome (T4NxM0B2) was
diagnosed.
In April 2010 the patient started combined treatment
with interferon and bimonthly photopheresis for 3 mo
with clinical and biological progression (majoration of
infiltration of skin with leonine facies, Sézary cell count:
8241/mm3). In July 2010 bexarotene was started (with
continuation of photopheresis) and progression after 2
months of treatment (Sézary cell count: 24211/mm3) was
noted. Gemcitabine was introduced in September 2010
(1000 mg/m2 at day 1, 8 and 15). Initial amelioration was
observed with diminution of Sézary cell count at 2074/
mm3 after 2 cycles. Despite four cycles of gemcitabine, the
patient progressed clinically and biologically (Sézary cell
count: 11004/mm3) and died suddenly in December 2010.
From March to December 2010, elevated levels
of tumoral cells within the circulating CD3+ CD4+ T
lymphocyte population were detected, as assessed by
KIR3DL2 staining, with a mean percentage of 90.6%
± 4.5% (Figures 1 and 2). In addition, two-third of the
malignant cells were found to express CD56 (mean: 61.5
± 5.3%; Figures 1 and 2). Notably, the percentage of
CD3+ CD4+ KIR3DL2+ CD56+ lymphocytes remained
stable over the course of the disease, regardless of the
ongoing treatment. Additional flow cytometric analyses
of peripheral blood demonstrated that all neoplastic
cells have a CD2+ CD3+ CD4+ CD5+ CD7+ CD8- CD26CD27+ CD45RO+ CCR4+ phenotype (Figure 2 and data
not shown). Furthermore, none of the specific NK cell
markers CD16, NKp46 or CD160 was detected (Figure 2).
These cells were also negative for all KIR tested (except
for KIR3DL2; data not shown) and did not exhibit an
activated NK- or T-cell phenotype as assessed by the lack
of expression of NKp44 or CD69 (Figure 2).
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Figure 1 Evolution of the percentage of circulating KIR3DL2 + (○) and
CD56+ (□) CD4+ T lymphocytes among the total CD4+ T cell population,
and of Sézary cell count (▲) from April to December. N1: November/sample 1; N2: November/sample 2.

cases. Sézary syndrome (SS) is an aggressive leukemic
and erythrodermic variant of CTCL, characterized by
the presence of a clonal T lymphocyte population with
atypical cerebriform nuclei (Sézary cells) in the skin,
lymph nodes, and peripheral blood. A consensus statement was proposed by the International Society for
Cutaneous Lymphoma and the European Organization
for Research and Treatment of Cancer for the establishment of SS diagnosis[1]. The retained criteria are (1) the
evidence of a dominant T-cell clone as assessed by polymerase chain reaction or Southern blot; (2) an absolute
Sézary cell count of at least 1000/mm3; (3) a CD4/CD8
T cell ratio of 10 or higher; and (4) expanded CD4+ T
cells with abnormal immunophenotype. Regarding this
last point, in most cases, Sézary cells show a CD3+ CD4+
CD45RO+ memory T cell phenotype. However, abnormal expression of cellular markers was reported over
the last years. Immunophenotypic analyses of SS patient
circulating lymphocytes evidenced a frequent downmodulation of CD2, CD3, CD4 or CD45 surface expression[2-4]. In addition, a loss of CD7 or CD26 has also
been detected and integrated as part of the diagnosis criteria[5-7]. We further reported that the natural killer (NK)
cell receptor KIR3DL2 represents a valuable diagnostic
and prognostic marker for SS both in skin and blood[8-10].
Nevertheless, it became more and more obvious that a
single marker by itself is not sufficient to identify the
entire tumoral burden of all patients, and that the use
of multiple markers better ensure a reliable detection of
circulating Sézary cells[11].
The surface marker CD56 represents a marker of
NK cells. Its expression was initially associated to 3 types
of cutaneous lymphoma, namely the extranodal NK/
T cell lymphoma of the nasal type, the subcutaneous
panniculitis-like T cell lymphoma and the blastic NK cell
lymphoma[12]. Until now 8 cases of CD56+ MF have been
described[13-17]. We report a patient with SS whose malignant cells are CD4+ T cells that expressed CD56.
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DISCUSSION
CD56 is a well-known marker of NK cells that is usually expressed in NK cell tumors such as extranodal
NK/T cell lymphoma and aggressive NK cell leukemia.
However, atypical cases of CD56+ CTCL have been re-
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Figure 2 Immunostainings of the CD4+ T lymphocyte population. Cells were positive for KIR3DL2, CD56, CD45RO and CCR4, but negative for the NK cell markers CD16, CD160 and NKp46 and for the activation markers NKp44 and CD69. Analyses were performed on a FC500 flow cytometer (Beckman Coulter).

ported over the last years. Among them six MF patients
exhibited malignant cells with a CD4- CD8+ CD56+ (2
cases) or CD4- CD8- CD56+ (4 cases) immunophenotype,
consistent with their classification as cytotoxic MF[14,16,17].
All patients were younger than the typical age of disease
onset for MF (< 55-60-year-old) and presented with a
stage ⅠA or ⅠB disease that followed a slowly progressive course. An atypical CD4- CD8+ CD56+ phenotype
was also described for a 26-year-old Japanese patient who
presented with a stage IVA disease, however the appearance of peripheral blood involvement was rather consistent with SS[15]. Finally an additional case of an 85-yearold patient with clinical MF stage ⅠA, whose neoplastic
cells were characterized by a CD4+ CD8- CD56+ phenotype, was reported[13]. To our knowledge, we here report
the first case of SS patient with a CD4+ CD8- CD56+
malignant cell phenotype. Besides CD56, our previous
studies already allowed the detection of other NK receptors at the surface of Sézary cells. Thus, we showed that
circulating malignant Sézary cells might be distinguished
from autologous reactive CD4+ T cells by the detection
of the ILT2/CD85j receptor at their cell surface, this
receptor exhibiting an exclusive cytoplasmic location in
non-malignant T cells. In this tumoral cell context, ILT2
was found to play an inhibitory co-receptor function,
its ligation leading to a down-modulation of the CD3dependent cell activation process[18]. Similarly, apart from
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KIR3DL2, other KIR receptors such as KIR2DS1/S2
can be detected on Sézary cells. In such case, these activating receptors were found to act as co-stimulatory molecules, their engagement allowing the amplification of
the CD3-mediated activation pathway[19]. More recently,
we reported the expression of the NK cell receptor
NKp46 by Sézary patient malignant cells. While NKp46
represents a fully autonomous activating receptor in NK
cells, it acts as an inhibitory co-receptor in Sézary cells,
preventing the delivery of activating signals following
engagement of the TCR/CD3 complex[20]. Remarkably,
in most of the cases, the atypical expression of these
NK receptors seems to confer a growth advantage to
the tumor cells either by promoting an otherwise low
proliferation response to activating stimuli (as seen for
KIR2DS1/S2) or by delaying or preventing activationinduced cell-death (e.g., NKp46 or KIR3DL2; A.M-C,
personal communication). We observed that one third
of the malignant cells were negative for CD56, suggesting that these cells either never expressed the receptor or
lose expression during tumoral expansion. Notably, such
loss of expression has already been observed for numerous markers such as CD3, CD4, CD7 or CD26. The
functional relevance of CD56 expression in the context
of MF or SS remains to be established. Previous studies
did not favor a direct link between this expression and
the aggressiveness of the disease, at least in the reported
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cases of MF. The identification of more SS patients with
a CD4+ CD56+ malignant cell population will be required
to address this issue.

10
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INTRODUCTION
Prior research has shown that paraneoplastic syndromes
can be eliminated by surgical resection of the primary
tumor. We present a case of a 67-year old female with
dermatomyositis who underwent radical resection of a
gallbladder carcinoma. After surgery, her dermatomyositis
completely disappeared.

CASE REPORT
In February of 2012, a 67-year old woman, who presented
with a two month history of facial and cervical erythema
accompanied by pruritis and 20 d of arthralgia of the
hands and morning stiffness, was admitted to our institution’s Department of Dermatology[1]. She had a past
medical history of hypertension for about 5 years. She denied prolonged fever, malaise, anorexia, weight loss, recent
vaccination, Raynaud’s phenomenon, cough, hemoptysis,
hematemesis, melena, hematochezia, oral ulcer, alopecia, jaundice, drug intake (e.g., penicillamine, clofibrate,
statins, corticosteroids, emetine, colchicine, chloroquine
or zidovudine), breast lumps or abdominal pain. She was
a nonsmoker, non-diabetic and without any history of
exposure. There was no history of loss of consciousness,
headache, vomiting, seizures, sensory dysfunction or involvement of distal limb muscles, bladder or bowels[2].
Physical examination revealed an elderly woman
without pyrexia, jaundice, clubbing or lymphadenopathy[2]. Her pulse was 80/min, regular rate and rhythm,
and her blood pressure was 130/86 mmHg, both supine
and standing. Her temperature was 36.6 ℃ and respira-

Abstract
Patients with gallbladder carcinoma can present with
a variety of paraneoplastic syndromes, including Cushing’s syndrome, hypercalcemia, acanthosis nigricans,
bullous pemphigoid, dermatomyositis and the sign
of Leser-Trélat. Surgical resection of the primary tumor results in resolution of these paraneoplastic syndromes. We present a 67-year old female with facial
and cervical erythema who was initially diagnosed with
dermatomyositis. However, an abdominal computed
tomography (CT) and positron emission tomographyCT scan was suspicious for gallbladder carcinoma with
lymph node metastasis. After surgical resection, her
dermatomyositis was resolved. This case demonstrates
that dermatomyositis may be a manifestation of preexisting gallbladder carcinoma.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Dermatomyositis; Paraneoplastic syndromes;
Gallbladder carcinoma
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Figure 1 Physical examination. A: The skin lesions in the forehead and upper eyelids; B: The skin lesions in the neck; C: Erythema to the nail fold.

Figure 3 Biopsy of skin. Mild degree of hyperkeratosis, hair follicle angle
plug, epidermal atrophy, basal cell liquefaction degeneration, dermal papilla
edema, agglomerate lymphocytic infiltrate around vessels, and dermal adnexa.

Figure 2 Abdominal computed tomography. Gallbladder carcinoma (long
arrow) with lymph node metastasis (short arrow).

tory rate 18/min. Her forehead, neck and upper eyelids
were erythematous and moderately edematous. The skin
lesions were distributed over the extensor side of the
metacarpophalangeal joints of the hand. Erythema to
the nail fold was seen (Figure 1). These lesions were of
mixed character, like maculopapular eruptions. She did
not have weakness of the forearms, arms, shoulder or
pelvic girdle muscles.
Laboratory examinations demonstrated a hemoglobin of 118 g/L, a total leucocyte count of 10200/mm3
(differential count N 88.6; L 6.4; M 4.9; E 0) and an
erythrocyte sedimentation rate of 10 mm. Her serum
bilirubin, urea and creatinine levels were 18.8 μmol/L,
6.31 mmol/L and 49.1 μmol/L, respectively. Her tests of
synthetic liver function tests revealed an alkaline phosphatase of 51.1 U/L, aspartate aminotransferase of 58.0
U/L, alanine aminotransferase of 66.1 U/L, gammaglutamyltransferase of 19.3 U/L, total protein of 58.8
g/dL, serum albumin of 35.1 g/dL and globulin of 23.7
g/dL. Chest X-ray, electrocardiogram and serum electrolytes (sodium, potassium and magnesium) were within
normal limits. Her C-reactive protein was 14.1 mg/L, serum creatine kinase 61.7 U/L and lactate dehydrogenase
213 U/L. Her serum antinuclear antibody was positive
at a titer of 1:320 with a speckled pattern. Serum tumor
markers included cytokeratin-19 4.71 ng/mL and neuronspecific enolase 19.08 μg/L. Carcinoembryonic antigen,
alpha-fetoprotein, carcinoembryonic antigen (CA)-125,
CA-19-9 and CA-724 did not reveal any abnormalities.
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Computed tomography of the abdomen and positron emission tomography-computed tomography scans
were performed, which were suspicious for gallbladder
calculi with associated soft tissue density and peripancreatic lymphadenopathy (Figure 2).
A biopsy of the skin was performed, which showed
a mild degree of hyperkeratosis, hair follicle angle plug,
epidermal atrophy, basal cell liquefaction and degeneration with more bite pigment cells, dermal papillary
edema, agglomerate lymphocytic infiltration around the
vessels and dermal adnexa, and a small amount of mucin
between collagen fibers (Figure 3).
She was treated with loratadine, cetirizine and hydroxychloroquine to reduce the sensitivity to ultraviolet
rays and magnesium isoglycyrrhizinate as an anti-inflammatory. Vitamin C, calcium gluconate and coenzyme
complex was used to relieve symptoms.
Radical cholecystectomy was performed on February
27, 2012. The gallbladder measured 8 cm × 6 cm × 4 cm
and a hard, whitish mass on the fundus measured 4 cm,
without clear borders. A hard, pale lump was seen on
the liver surface, between the gallbladder and the inferior
vena cava, with a clear boundary and a diameter of 2 cm.
In addition, encapsulated and demarcated lumps were
seen between the hepatoduodenal ligament and the inferior vena cava and duodenum, with a diameter of 6 cm;
the tumor-node-metastasis classification for this patient
is T4N2M0 (Figure 4). The gallbladder and tumor on the
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Figure 4 Radical resection of the gallbladder was performed. A hard, whitish mass located at the fundus of gallbladder (long arrow) and a hard, pale
lump was seen in the liver surface (short arrow), between the gallbladder and
the inferior vena cava.

Figure 5 Histopathology of tumor. Low differentiated gallbladder adenocarcinoma, involving all layers of the gallbladder and infringing upon nerves.

either be produced directly by the tumor itself or alternatively be secreted by the immune system[7].
A number of studies have suggested an association
between inflammatory myopathy and malignancy, which
appears stronger with dermatomyositis and weaker with
polymyositis[8-11]. The cause of malignancy in patients
with dermatomyositis is not clear, but compromised immunity or immunosuppressive or cytotoxic therapy may
be involved. Secretion of hormones, such as adrenocorticotropic hormone, growth hormone and serotonin, has
been previously described. With the exception of gastric
and lung carcinoma, which seem to more commonly associated with dermatomyositis, the spectrum of cancers
in patients with inflammatory myopathy is similar to that
of the general population[10]. However, the association
of dermatomyositis with gallbladder carcinoma is extremely rare. In this case of dermatomyositis associated
with gallbladder carcinoma, her skin lesions completely
disappeared after radical gallbladder cancer surgery. In
conclusion, dermatomyositis can be considered as a
paraneoplastic syndrome in gallbladder carcinoma, especially in adults over the age of 50 years. Abdominal ultrasound or computed tomography is necessary to make
the diagnosis. Prognosis will be improved significantly
through appropriate treatment of the primary tumor in
the early stage.

liver surface, with an additional 2 cm margin of normal
liver parenchyma, were completely resected.
On pathology, a well-differentiated gallbladder adenocarcinoma measuring 3 cm × 2 cm × 1.5 cm was
found, involving all layers of the gallbladder wall, with
perineural invasion. Mucosal glands showed moderate
and high-grade dysplasia. The liver lesion was consistent
with a 2 cm × 2 cm × 1 cm well-differentiated metastatic
deposit. One lymph node was excised and was positive
for adenocarcinoma (Figure 5). Immunohistochemical
staining of the gallbladder tumor was negative for synaptophysin, chromogranin A and CD56, but immunoreactive for e-cadherin and vimentin. Some tumor cells
were positive for cytokeratin 7. Liver tumor cells were
negative for hepatocyte and cytokeratin 7.
The patient had an uncomplicated hospital course
and was discharged on postoperative day 14. The skin
lesions gradually abated. As of July 2012, there has been
no evidence of cancer recurrence and the skin lesions
have completely disappeared.

DISCUSSION
Dermatomyositis is an uncommon idiopathic inflammatory disorder of the skin and skeletal muscle that affects
10 adults per million and 3.2 children per million worldwide[3]. Cutaneous manifestations are classified as pathognomonic, characteristic or compatible[4]. Pathognomonic
features, as in our patient, include small purple or red flat
papules on the extensor surfaces, particularly the joints
of the hand (Gottron papules). A skin or muscle biopsy
is helpful in differentiating this condition from other
papulosquamous diseases or contact or atopic dermatitis.
Changes to the nail fold and a heliotropic rash are highly
characteristic manifestations. For up to 40% of patients,
skin findings may be the only manifestation[5].
Paraneoplastic syndromes are defined as a constellation of systemic symptoms in cancer patients remote
from the tumor, either due to metastasis or caused by
treatment[6]. Most of the symptoms are caused by a release
of a constellation of tumor-related proteins, which can
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SKIN AND CONNECTIVE TISSUE DISEASES

Management of adult Langerhans cell histiocytosis based
on the characteristic clinical features
Shinsaku Imashuku, Chihiro Shimazaki, Arinobu Tojo, Toshihiko Imamura, Akira Morimoto
begun with single (n = 3) or multiple (n = 1) spinal
bone lesion(s) in 4 patients (all males), with multiple
bone lesions in 3 patients (1 male and 2 females),
with single skull lesion in one female patient and with
ambiguous symptoms including hypothyroidism in the
remaining one male patient. We also recognized the
correlation between pregnancy/childbirth and LCH in
4 patients. In terms of treatment, 9 patients received
systemic immuno-chemotherapy alone, of which the
majority received vinblastine-based chemotherapy
while 4 received 2-chlorodeoxyadenosine. Five had a
combination of immuno-chemotherapy with surgical
resection or radiotherapy, 2 had immunotherapy alone,
2 had surgical resection followed by observation alone
to date. Three patients received hematopoietic stem
cell transplantation after extensive chemotherapy. In
terms of outcome, 15 patients are alive (9 with active
disease, 6 without active disease), with a median of 66
mo (range 17-166 mo), two died of disease while the
remaining 1 lost to follow-up. Based on these results,
we think that early diagnosis and rapid introduction of
appropriate treatment are essential, in order to overcome the problems relevant to adult LCH.
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Abstract

Core tip: Clinical features and treatment in a total of 18
adult patients with langerhans cell histiocytosis (LCH)
were reviewed. We found two major groups regarding
the initial symptoms; one was central diabetes insipidus
and other endocrine symptoms (n = 9) and the other
bone diseases (n = 8; 1 skull, 4 spinal and 3 multiple).
We also recognized the correlation between pregnancy/
childbirth and LCH in 4 patients. Based on the clinical
features and outcomes, early diagnosis and rapid introduction of appropriate treatment are essential, in order
to overcome the problems relevant to adult LCH.

To find out the most appropriate management, clinical
features of 18 cases of adult multisystem langerhans
cell histiocytosis (LCH) have been analyzed. The patients comprising of 9 males and 9 females were median
age of 36 years, ranging from 18-53 years at diagnosis.
Regarding the initial symptoms, 7 patients (2 males and
5 females) showed central diabetes insipidus (CDI)
and other endocrine symptoms with thickened pituitary
stalk or a mass at the hypothalamic region. Additional
2 patients initiated the disease with CDI with no immediate diagnosis. In the remaining patients, the disease
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treatment and/or consultation during the period of
1999-2012 have been analyzed for clinical characteristics
and treatment. Cases of isolated pulmonary LCH were
excluded in the analysis. The patients comprising of 9
males and 9 females were median age of 36 years, ranging from 18-53 years at diagnosis. The diagnosis of LCH
was confirmed immunohistochemistry [S100 (+), CD1a
(+) or CD207 (+)] on the biopsied or resected tumors in
all patients. In terms of treatment, besides surgery/radiotherapy or immuno-chemotherapy, all patients with CDI
were given nasal desmopressin acetate hydrate (DDAVP)
and those with other endocrine symptoms received hormonal replacement therapy. Outcome at the last followup was defined as alive with no active disease (ASAD),
alive with disease (AWAD), or died. The follow-up period
of the 15 patients excluding 1 lost-to follow up and 2 deceased was a median 66 mo (range 17-166 mo). Of these
cases, Cases 13-16 were previously published focused on
the endocrine problems[9]. Case 17 were included in an
analysis of LCH-related neurodegenerative disease[10] and
Cases 4 and 17 were also included in a therapeutic trial of
LCH[11]. Case 10 was briefly reported as a case of multiple bone lesions[12].

Original sources: Imashuku S, Shimazaki C, Tojo A, Imamura
T, Morimoto A. Management of adult Langerhans cell histiocytosis based on the characteristic clinical features. World J
Hematol 2013; 2(3): 89-98 Available from: URL: http://www.
wjgnet.com/2218-6204/full/v2/i3/89.htm DOI: http://dx.doi.
org/10.5315/wjh.v2.i3.89

INTRODUCTION
Langerhans cell histiocytosis (LCH) is a rare lymphoproliferative and granulomatous disease comprising of CD1apositive LCH cells, T-cell lymphocytes, macrophages,
eosinophils and other cells[1-3]. About two-thirds of LCH
cases are seen in childhood, with the remaining occurring
in adulthood[4]. Information on clinical features in adult
LCH patients is limited[5,6]. While pediatric LCH has been
extensively investigated, adult LCH remains poorly scrutinized, except for characteristic pulmonary diseases, which
is closely related to smoking[7,8]. Epidemiology of nonpulmonary adult LCH is still poorly understood. LCH
is an enigmatic disease that is thought to be caused by a
pathological combination of oncogenesis and immune
dysregulation[1-3]. Aricò et al[5] analyzed 274 biopsy-proven
adult LCH cases from 13 countries; the mean ages at the
onset and diagnosis of disease were 33 years and 35 years,
respectively, with single-system LCH (SS-LCH) 31.4% and
multisystem disease LCH (MS-LCH) 68.6%. Central diabetes insipidus (CDI) was found in about one third (29.6%)
of the patients. The probability of survival in these cases
at 5 years post-diagnosis was 92.3%, indicating that the
adult LCH is not necessarily a fatal disease, but the highly
problematic in adults is the impaired quality of life associated with active disease, particularly of MS-LCH. Based
on our previous literature review on 43 Japanese adult
cases[4], age distribution showed a peak at 20-40 years of
age (31/43 cases, 72%), particularly in females in the 3rd
decade. Five cases (11.6%) were older than 55 years. In
terms of involved organs, beside lungs (n = 15) which are
the most frequently involved organ, bone (n = 11), CDI (n
= 10), skin (n = 8), followed by various organs were noted
in these adult cases. The LCH in adults excluding isolated
pulmonary disease could be comparable with those in
childhood; however, the characteristics in adult disease
remain elusive. Here, we present a case series on recently
treated 18 adult MS-LCH and review clinical features
with specific issues relevant to adult patients, including
imaging of characteristic findings. Regarding the treatment/outcome, there seems to be a significant progress in
recent cases described here, compared to the cases in our
previous literature review[4]. In this case series, we also attempted to find out the appropriate therapeutic measures
in adult LCH patients.

Case 1
A 27-year-old female complained of amenorrhea and
polyuria/polydipsia after her second childbirth. She was
found to have a mass at the hypothalamic pituitary region (HPR), the biopsy of which revealed LCH. She was
treated with radiotherapy (20 Gy) to the CNS mass, oral
prednisolone (PSL) and DDAVP. No other LCH lesions
developed in this case, thus no other systemic chemotherapy was given. In terms of outcome, she has been
lost to follow-up.
Case 2
A 25-year-old female developed amenorrhea and polyuria/polydipsia after her second childbirth. She had a
mass at the HPR, and granulomatous lesions at the nasal
alar parts as well as thyroid mass, which biopsy revealed
LCH. At first she was treated with hydrocortisone,
DDAVP and levothyroxine sodium. Four years later, multiple LCH lesions were noted at her scalp, perineal-anal
regions, subcutaneous abscess-like lesions at the lumbar
area, cervical subcutaneous mass. She was treated with
systemic chemotherapy (cyclophosphamide/etoposide/
PSL), but remained in a partial remission. Particularly, her
recalcitrant fistula-forming subcutaneous lesions were
probably related to her poorly controlled diabetes mellitus. Eventually, she died of sepsis-induced disseminated
intravascular coagulation (DIC).
Case 3
A 35-year-old female developed multiple masses after
childbirth at the right subauricular and subscaplar regions
and right 5th rib, which biopsy revealed LCH. She then
developed multiple bone lesions at the spine (C2, C4, C5,
Th3-4), clivus, occipital bone, as well as subcutaneous

CASE REPORT
Patients and methods
Adult (> 18 years) LCH cases referred to the authors for
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dible, left temporal, occipital, bilateral femurs, cervical
spines and right petrous bone. Biopsy of the temporal
bone lesions revealed LCH. He was treated with irradiation (6 Gy) to the left petrous bone and systemic chemotherapy, including vinblastine (VBL) and PSL followed by
the JLSG-96 protocol[13] and bisphosphonate; however,
reactivation occurred to C1, C2, right mandible, Th5, bilateral femur distal end. Thereafter, he responded well to
the chemotherapy with 2-deoxychloroadenosine (2CDA;
cladribine). The patient has currently been in a state of
ASAD.

A

B

C

Case 6
A 46-year-old female, who was first noted to have thyroid cysts at age 43, complained of back pain and found
to have a compression fracture of Th4. A year later she
complained of right rib pain. Positron emission tomography (PET) scan revealed hot spots (SUVmax; 7.0) at the
both thyroid lobe (Figure 2A) as well as other numerous
hot spots at the deep cervical lymph nodes, right scapula,
right ilium as well as right rib. Another year later, right
lobe of the thyroid was removed, which was diagnosed
as LCH. She also received a resection of right rib, which
was also found to be LCH. Since then, she was treated
with VBL and PSL; however, treatment was stopped because of VBL neurotoxicity. Thereafter, new bone lesions
at the frontal bone, rib, ankle, knee, etc. She gave births
two children; however, the initiation of LCH was not relevant to her childbirth. The patient has continued to have
active disease (alive with active disease, AWAD).

Figure 1 Langerhans cell histiocytosis skin lesions and systemic positron emission tomography imaging. A: Soft papular skin lesion is found at
the inguinal area. Biopsy of the lesion revealed the histology of langerhans cell
histiocytosis; B, C: Positron emission tomography scan shows multiple lesions,
at the scapulas, plevic bones, cervical and inguinal lymph nodes: frontal view (B),
lateral view (C).

masses (at her left upper arm and elbow). The lesions
at the Th3-4 caused paresis due to spinal compression,
which needed laminectomy. She was initially treated with
bisphosphonate alone, but thereafter with intensive systemic chemotherapy (JLSG-96 protocol)[13], including
vincristine and cytosine arabinoside. However, 2 years
later, she needed allogeneic hematopoietic stem cell transplantation (HSCT) because of progressive disease. The
patient has currently been alive without active disease
(ASAD).

Case 7
A 40-year-old male complained of nuchal and left-shoulder pain without any triggering events. With MRI, he was
found to have a mass at the left upper and lower articular
processes and part of the left articular arch of C3, which
was positive for Ga67 bone scintigraphy. This mass was
totally resected. Nearly 2 years later, he had a tender and
soft swelling at the right sided parietal bone (Figure 2B),
which was also positive for Ga67 scintigraphy. This tumor was again resected. Both tumors were diagnosed as
LCH. Currently at age 46, the patient has been followed
up without receiving any systemic chemotherapy and in a
state of ASAD.

Case 4
A 37-year-old male was found to have CDI, in association
with hyper-prolactinemia (seum PRL 56.1 ng/mL). A
thickened pituitary stalk was demonstrated on brain magnetic resonance imaging (MRI), which biopsy revealed
LCH. Since then he developed multiple bone lesions at
spines (cervical, lumbar), bilateral ilium, left sacroiliac
joint, and bilateral ribs as well as skin lesions (Figure 1A)
and cervical lymphadenopathy. He was treated first with
PSL and bisphosphonate followed by systemic chemotherapy (JLSG-96 protocol)[13]. One year later, because of
progression of the disease (Figure 1B and C), he received
HSCT and has currently been in a state of ASAD.

Case 8
A 40-year-old male was found to have a mass at the left
articular arch to the spinous process of C6, which was significantly hot (SUVmax; 6.6) with PET scan (Figure 3). The
mass was biopsied, which was diagnosed to be LCH. The
CT scan showed the lymphadenopathy at the bilateral axillary as well as inguinal area. Thus, an inguinal node was biopsied, which also showed LCH with complex karyotypes.
Past history showed he had a severe atopic dermatitis since
age of 20, treated with Protopic (tacrolimus hydrate) ointment. He was treated with systemic chemotherapy [VBL/
methotrexate (MTX)/PSL/bisphosphonate]. The patient
has currently been treated for active C6 lesion.

Case 5
A 40-year-old male complained first of mandibular pain.
He was found to have multiple bone lesions (left man-
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A

B

Figure 2 langerhans cell histiocytosis thyroid (A) and skull (B) lesions. A: Positron emission tomography scan shows hot spots (SUVmax = 7.0) at both lobes of
thyroid; B: Magnetic resonance imaging (T2W2) shows a mass at the right parietal region.

A

Case 11
A 53-year-old female first developed CDI at age of 41.
Two years later, she was noted to have a right mandibular
bone mass which was totally resected; however, diagnosis
remained unknown. Three more years later she developed
bone lesions at the frontal to left temporal skull, which
caused a diffuse bone defect, including skull and facial
bones (Figure 4C), when LCH was diagnosed. With systemic CT scan, she also was noted to have multiple osteolytic lesions at the skull, spine, scapula, rib and pelvis. She
received LCH-A1 protocol[6], consisting of VBL and PSL
for a year, which induced a new bone synthesis at the frontal bone. More recently, 12 years after the onset of initial
symptoms, she has had newly-developed left mandibular
osteolysis. She has currently been treated for active disease.

B

Figure 3 langerhans cell histiocytosis bone lesion at cervical vertebra 6.
Positron emission tomography scan shows a hot spot (SUVmax = 6.6) at the
spinous process of C6. A: Sagittal view; B: Axial view.

Case 9
A 27-year-old female, who had been treated for atopic dermatitis since childhood, was noted to have a swelling at the
right orbit. MRI showed a mass lesion at the right temporal
bone extended to the adjacent muscle, which consisted of
heterogeneous components (Figure 4A and B). The mass
was extensively removed by surgery and the diagnosis of
LCH was made. PET scan did not reveal any other suspected lesions. Thus, she was put on observation alone.
The patient has been followed up longer than two years
without reactivation of the disease. No CDI has occurred
and the patient has been in a state of ASAD.

Case 12
A 36-year-old female was noted to have amenorrhea
even after stopping milk feeding for her first-born baby.
Administration of Gonadotropin-releasing hormone
was successful in resuming a menstrual cycle and she
gave birth of second child; however, soon after second
childbirth she complained of symptoms compatible with
CDI, when brain MRI showed a loss of bright spot at
the pituitary posterior lobe; in addition, almost a year
later, she was found to have a hypothalamic mass with
a gadolinium (Gd)-enhanced MRI (Figure 5A). Biopsy
of the mass confirmed the diagnosis of LCH. Since the
probable compression of cerebrum due to a huge mass
caused impaired consciousness, the patient received systemic chemotherapy, first with VBL followed by 2CDA.

Case 10
A 31-year-old male was first noted to have 1st thoracic
spine lesion at age 25, which was biopsied and diagnosed
as LCH. Two years later the systemic bone survey revealed a skull lesion, which was surgically removed. Two
more years later, he had difficulty in opening mouth and
was diagnosed to have a lesion at the mandible bone.
Since then he was treated with PSL and bisphosphonate.
Nevertheless, he complained of right sided lumbago two
more years later due to the involvement of newly appeared iliac bone lesions. Currently the patient has had
multiple bone lesions as well as CDI. He needed further
systemic chemotherapy for active disease.

WCCR|www.wjgnet.com

Case 13
A 20-year-old girl first complained of polyuria/polydipsia
and amenorrhea. Eight months later, she was detected
a Gd-enhanced mass at the HPR by a brain MRI. An
immediate open biopsy of the mass confirmed the diagnosis of LCH. Initially, irradiation (21 Gy) to the CNS
markedly reduced the size of mass. Two years later, the
patient was noted to have re-growth of hypothalamic
mass, continued amenorrhea, poorly-controlled CDI and
generalized cutaneous LCH, which was confirmed by
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A

B

C

Figure 4 Langerhans cell histiocytosis skull mass (A, B) and lytic skull (C) lesion. A, B: Gadolinium-enhanced magnetic resonance imaging (T1W1) shows a
mass with heterodensity at the right temporal area. axial view (A), coronal view (B); C: Computed tomography scan shows extensive lytic bones, at the left temporal
bone and mandible. Defect of the right mandible is due to surgical resection.

A

B

C

Figure 5 Langerhans cell histiocytosis mass at the hypothalamic area (A) and hypothalamic–pituitary area, comparison of pre and post chemotherapy (B, C).
A: Gadolinium-enhanced magnetic resonance imaging (W1T1) shows a large mass at the hypothalamic area. Pituitary stalk is enlarged; B, C: Gadolinium-enhanced
magnetic resonance imaging (T1W1) shows (B) a large mass before chemotherapy and (C) a residual mass post chemotherapy. The size of mass was significantly
reduced after 2-deoxychloroadenosine treatment.

biopsy. Re-institution of systemic chemotherapy significantly (> 50%) reduced the size of hypothalamic mass.
The patient has currently been in a state of ASAD.

which biopsy did not confirm the diagnosis of LCH. Two
years later, osteolytic bone lesions appeared on the right
femur and left clavicle, when the LCH was eventually diagnosed by a bone biopsy. The patient received systemic
chemotherapy with 2CDA, but the mass size was reduced
minimally (< 50%), and he remained significantly obese
and diabetic. Four years from the initial CDI symptom,
the patient developed retropharyngeal B-cell lymphoma.
He has had active diseases of LCH as well as lymphoma.

Case 14
A 36-year-old female developed CDI in association with
amenorrhea. However, the thickened pituitary stalk detected
by MRI was put on under observation and not immediately
treated. After progression of the thickened pituitary stalk
into a significant Gd-enhanced mass at the HPR, a biopsy
was performed to reveal typical LCH histology, when the
patient had amenorrhea, fatty liver, reduced glucose tolerance. Systemic chemotherapy with 2CDA significantly (>
50%) reduced the mass size (Figure 5B and C). LCH lesions outside the CNS were not found. The patient remains
markedly obese and diabetic, with residual active disease.

Case 16
A 46-year-old male first presented with decreased libido
and erectile dysfunction seven years after total gastrectomy for gastric adenocarcinoma. Four years later, a Gdenhanced mass at the HPR was detected. Until then, he
had ignored his polydipsia/polyuria symptoms, thus the
diagnosis of CDI was delayed. Biopsy of the CNS mass
led to a diagnosis of LCH. A systemic MRI survey also
revealed multiple spinal involvements. The patient also
had loss of concentration and short term memory deficits suggesting mild neurodegenerative disease, which
findings were confirmed with brain MRI examination.
Eventually, the patients received systemic chemotherapy

Case 15
A 38-year-old male was first diagnosed with primary
hypothyroidism. Nineteen months later, he developed
the symptoms of CDI, fatigue and disturbed consciousness along with disorientation and abnormal behaviors.
A brain MRI revealed a Gd-enhanced mass at the HPR,
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(all CNS disease) and 15 MS-LCH. Regarding the initial
symptoms, 7 (2 males and 5 females) of the 18 patients
had CDI and other endocrine symptoms with thickened
pituitary stalk or a mass at the HPR. Additional 2 patients
initiated the disease with CDI with no immediate diagnosis. In the remaining patients, the disease begun with
single (n = 3) or multiple (n = 1) spinal bone lesion(s) in
4 patients (all males), with multiple bone lesions in 3 patients (1 male and 2 females), with localized skull/muscle
lesion in one female patient and with ambiguous symptoms including hypothyroidism in one male patient. Thyroid mass was noted in 2 patients. In terms of treatment,
9 patients received systemic immuno-chemotherapy
alone, of whom 3 with CNS disease and 1 with multiple
bone lesions received 2CDA. Five patients had a combination of immuno-chemotherapy with surgical resection
or radiotherapy, 2 had immunotherapy alone, 2 had surgical resection followed by observation alone to date. Three
patients received HSCT after extensive chemotherapy.
In terms of outcome, 15 patients are alive (9 with active
disease; AWAD, 6 without active disease; ASAD) with
a median follow-up of 66 mo (range 17-166 mo) and 2
died of disease; 1 from sepsis-induced DIC and the other
from progression of Hodgkin disease. The remaining 1
patient is lost to follow-up. As late sequelae, CDI (n = 9),
neurodegenerative disease (n = 2) and obesity/diabetes
mellitus (n = 3) are noted.

Figure 6 Langerhans cell histiocytosis spinal lesions. Non-enhanced
magnetic resonance imaging (T1W1) shows high and low signals at multiple
vertebral bodies (arrows).

with 2CDA, which markedly (> 50%) reduced the CNS
mass size. However, currently, he has been treated for the
regrowth of the CNS mass.
Case 17
A 23-year-old young adult was noted to have cerebellar
ataxia and dysarthria. Past history revealed that at age of
16, he had been diagnosed as CDI; however, the exact
cause was unidentified. At age 20, he was found to have
polycystic lung disease with pneumothorax, followed by a
mild ataxia. At age 23, he suffered a traffic accident when
he was incidentally found to have a brain disease with a
mass at the HPR as well as neurodegenerative disease on
MRI performed at the emergency hospital. Eventually,
LCH was diagnosed from the biopsy of lung tissues. He
received monthly intravenous immunoglobulin therapy
for neurodegenerative disease with dexamethasone[10];
however, the patient declined further treatment. Currently, he has remained with progressive neurological
symptoms and with active lung disease.

DISCUSSION
Clinical features
To date, adult LCH cases have mostly been reported as
case series[14-18]. Here, we add another case series describing the clinical features and discussing the issues specifically relevant to adult LCH. Adult patients may have
LCH as a recurrence of childhood LCH as well as de novo
LCH developing first in adult life. Here described is all
the latter type of LCH. None had a history of LCH in
childhood.

Case 18
An 18-year-old man initially complained of low back pain
and cervical mass. MRI revealed multiple spinal bone
involvement (Figure 6). The initial diagnosis of LCH
was made from the histology obtained by excisional iliac
biopsy. A year later, he developed swelling of left cervical
lymph nodes. CT scan of the chest also revealed a nodule
in the right lung and the enlargement of left upper mediastinal lymph nodes. Histopathology of the biopsied
cervical lymph node showed coexistence of two tumorous components; one was LCH and the other tissue of
Hodgkin disease with Reed-Sternberg/Hodgkin cells being positive for CD30. The disease responded temporarily to irradiation (36 Gy) and systemic chemotherapy, but
became refractory with relapses to the lungs and lymph
nodes. Despite autologous followed by allogeneic HSCTs,
he died of refractory Hodgkin disease at age of 23.

Two major clinical features of non-pulmonary LCH in
adults
It is apparent that there are two major groups; one is a
CNS mass with endocrine problems (9/18) and the other
is recalcitrant bone lesions (7/18). Both types of disease
are histologically non-malignant, but extensive disease
causes various impairments leading to the decreased quality of life, and limiting to achieve normal daily life activity.
Endocrine problems
Adult patients are often noted first with endocrine
problems such as CDI, amenorrhea, loss of libido and
obesity[9]. Particularly, hypothalamic-pituitary disease is
the most common CNS manifestation of LCH, which
leads to CDI and anterior pituitary hormone deficiencies.
CDI is diagnosed from the finding that MRI scan shows
absence of the bright spot of the posterior pituitary on

Summary of the cases
As summarized in Table 1, cases consisted of 3 SS-LCH
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Table 1 Summary of 18 cases of non-pulmonary adult langerhans cell histiocytosis
Cases

Age (yr)/sex

Initial symptoms/signs

1
2

27/F
25/F

CDI/endocrine
CDI/endocrine

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

35/F
37/M
40/M
46/F
40/M
40/M
27/F
31/M
53/F
36/F
20/F
36/F
38/M
46/M
23/M
18/M

MBL
CDI
MBL
Thyroid mass/spine (Th4)
Spine (C3)
Spine (C6)
Temporal bone
Spine (Th1)
CDI
Endocrine
CDI/endocrine
CDI/endocrine
Hypothyroid
Endocrine
CDI
Spine (multiple)

Subsequent symptoms/
disease progression

None
Nasal/thyroid/skin
masses
MBL
MBL/skin lesions
MBL
MBL/LNs
Parietal bone
Inguinal LNs
None
MBL
MBL
HPR mass
Skin
None
CDI/endocrine
CDI/MBL/ND-CNS
Lungs/ND-CNS
LNs/Lungs

Treatment

Outcome

Follow-up
(mo)

Surgical
resection

Radiation

Immune-chemo
Rx/HSCT

Y

Y

Y4
Y

LTF
DOD1

216

Y/Y
Y/Y
Y
Y

ASAD
ASAD
ASAD
AWAD
ASAD
AWAD
ASAD
AWAD
AWAD
AWAD
ASAD
AWAD
AWAD
AWAD
AWAD
DOD2

132+
128+
133+
27+
72+
17+
26+
108+
166+
28+
156+
52+
48+
60+
72+
72

Y
Y
Y

Y
Y
Y
Y

Y

Y4
Y
Y3
Y
Y3
Y3
Y3
Y4
Y/Y

1

From disseminated intravascular coagulation; 2From Hodgkin disease; 3Systemic chemotherapy with 2-deoxychloroadenosine; 4Steroid alone with or
without bisphosphonate. CDI: Central diabetes insipidus; MBL: Multiple bone lesions; HPR: Hypothalamic pituitary region; LNs: Lymph nodes; ND-CNS:
Neurodegenerative central nervous system disease; Y: Yes; LTF: Lost to follow-up; ASAD: Alive without active disease; AWAD: Alive with active disease;
DOD: Died of disease.

the T1-weighted sequences[9,19]; however, it is common
that patients are taken care and followed up about these
problems at the Endocrinology Unit until when Gdenhanced MRI reveals a thickened pituitary stalk and/or
a hypothalamic mass. Generally, it takes a year or longer
for the mass to be biopsied and correct diagnosis be confirmed. Even when the diagnosis is confirmed, there are
occasions that it takes time for the patient to be referred
to hemato-oncologists for chemotherapy. Whenever the
diagnosis and the introduction of treatment are delayed,
the patient may develop not only endocrine problems
but also cognitive impairment such as memory deficits as
well as consciousness disturbances, as shown in our cases
(Cases 12, 16, 17).

increased breast cancer aggressiveness[25]. Thus, the hormonal imbalance in the postpartum period may trigger
the development of LCH. Detailed examination of pregnancy and childbirth history in female LCH patients may
clarify whether the associated hormonal changes influence
the pathogenesis and the development of LCH.
LCH in association with various diseases/events
Two patients (Cases 16, 17) were noted to have cognitive
disturbance due to LCH-related neurodegenerative CNS
disease[10]. Additionally, two patients (Cases 15, 18) developed malignant lymphoma; one with concurrent LCH
and Hodgkin disease and the other developed B-cell lymphoma after systemic chemotherapy for LCH. The association of LCH and other malignant lymphoid neoplasms
has been well recognized[26-28]. In this series two patients
(Cases 8, 9) with severe atopic dermatitis were found to
develop LCH. This is an interesting topic considering the
antigen-stimulation in the skin. It is also cautioned that
recalcitrant or clinically atypical skin eruptions must be
differentiated from LCH and other rare disorders[29] but
no data is available that incidence of LCH is higher in
patients with severe atopic dermatitis. Four patients (Cases
3, 5, 7, 8) were diagnosed to have LCH from spinal bone
lesions. Particularly, of whom two had single spine (C3
or C6) involvement, not in the spinal body but in the
arch. Spinal lesion should be searched for any adult who
complained of cervical pain[30]. Intriguingly, discovery of
LCH was triggered by road traffic accident in 2 patients
(Cases 8, 17), although such reports are rarely found[31].
In Case 8, LCH lesion at the cervical spine was identified
at the emergency hospital. In Case 17, traffic accident

LCH in association with childbirth
The development of LCH in association with childbirth
has not been well recognized. Regarding LCH occurring
during pregnancy, only a few sporadic cases have been
described previously[20,21]; however, no information is
available how childbirth influenced on the development
of LCH. In our series, the correlation between pregnancy/childbirth and LCH in adult female patients was noted
in 4 cases (Cases 1-3, 12). Sex hormones are believed to
participate in immune responses, as estrogens have been
found to serve as enhancers in humoral immunity while
androgens/progesterone appears to act as natural immune-suppressors[22]. For examples, postpartum thyroiditis/diabetes mellitus is speculated to be a consequence
of the immunological flare that occurs after the lifting of
the pregnancy-related immune suppression[23,24]. Moreover,
pregnancy and the post-partum period are associated with
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incidentally led to the diagnosis of CNS- and pulmonaryLCH in the patient.

Table 2 Therapeutic options in the treatment of adult
langerhans cell histiocytosis

Importance of CT/MR/PET imaging for the diagnosis
To determine the precise biopsy/excision site of LCH,
CT/MRI findings are inevitable. Particularly, bone scintigraphy for multiple bone lesions and Gd-enhanced MRI
for CNS lesions are essential for the diagnosis of LCH[9,19].
However, more recently, 18F-FDG PET is recommended.
In one large study it was concluded that whole body
FDG-PET scans can detect LCH activity and is useful to
evaluate early response to therapy with greater accuracy
than other imaging modalities (MRI, CT, plain films) in
patients with LCH lesions in the bones and soft tissues[32].
Also, it is a useful tool for the monitoring of CNS disease
activity in LCH[33,34]. It is said that 18F-FDG PET might be
useful to detect an early neurodegenerative lesions before
MRI abnormalities appear, where bilateral hypometabolism is shown in the cerebellum and the basal ganglia (caudate nuclei) areas[34].

Protocol
A1 protocol
JLSG-96
Cladribine-based
Clofarabine-based
JLSG-special C
Others
Molecular targetting
Bone therapy

Ref.
[6]
[13]
[37-41]
[43,44]
[11]
[45]
[46]
[47]

VBL: Vinblastine; PSL: Prednisolone; MTX: Methotrexate; 6MP: 6-mercatopurine hydrate; 2CDA: 2-deoxychloroadenosine.

more recently[46]. As bone therapy regimen, Zoledronic
acid as bisphosphonate is available, although its effectiveness on LCH bone lesions is still elusive[47]. Allogeneic
HSCT for adult LCH is not within a scope of this article,
although a few reports on pediatric LCH cases have been
described[48,49]. As well recognized, in the recipients of
allogeneic HSCT, care must be taken for the transplant
related adverse events. In Table 2, a list of candidate systemic immuno-chemotherapy regimens is summarized,
which we think is useful in choosing regimens for adult
LCH patients. In practice, for an adult case of LCH with
persistent minimal disease and systemic involvement,
we prefer once a month or twice a month treatment,
like Special C regimen of JLSG[11]. However, with these
regimens, some adult patients may still show VBL neurotoxicity, MTX hepatotoxicity, or neutropenia due to mercatopurine hydrate (6MP); such events make it difficult to
achieve the entire regimens as planned. Although we recognize that 2CDA is highly effective and could be useful
in adult LCH, it is often difficult persuading the patients
to stay in the hospital for the 5-d continuous treatment.
If subcutaneous 2CDA is available at the outpatient care,
this agent could be more employed in the treatment of
adult LCH. In any case, it is important to make a most
appropriate treatment plan for each patient individually.
In summary, for adult patients with two major types of
LCH, i.e., recalcitrant multiple bone lesions and/or a
mass at the HPR, early introduction of systemic immuno-chemotherapy using conventional regimens including
AraC or alternative 2CDA or clofarabine regimens is recommended to overcome the disease-related impairment
of qualify of life.

Therapeutic measures for adult LCH
In this case series, four patients received surgical resection of LCH mass without immuno-chemotherapy. Four
patients received irradiation to the CNS-mass (n = 2),
bone (n = 1) and lungs (n = 1), in association with immuno-chemotherapy. In the majority, systemic immunochemotherapy was given, mostly with a conventional
combination of VBL/PSL or JCSL-96 protocol including VCR/cytosine arabinoside (AraC)/PSL[13] for induction. In 3 cases with CNS-LCH, 2CDA was employed.
Previously proposed A1 protocol for adult LCH[6] was
used only in one case in this series. With these measures,
6 ASAD cases were obtained, but necessity for further
improvement of treatment for adult LCH seems apparent. As future trials, we have to scrutinize how efficiently
we can employ AraC, 2CDA, clofarabine, and other novel
agents for adult LCH patients. In the past, treatment
reports on adult LCH cases were very limited[35,36]. In
particular, the usefulness of intravenous 2CDA for CNSLCH as well as for systemic MS-LCH was described in
adult patients[37-40]. Windebank et al[41] also reported the
usefulness of subcutaneous 2CDA treatment (5 mg/m2 ×
5 d, sc, q4 wk, for up to 6 cycles) in LCH. Effectiveness
of the combination of 2CDA/AraC was described for
extremely refractory cases[42]. More recently, effectiveness
of clofarabine (25 mg/m2 × 5 d, iv, q4 wk) has also been
reported[43,44]. Particularly, Simko et al[44] demonstrated
usefulness of clofarabine for multifocal skull lesions. On
the other hand, Morimoto et al[11] reported the usefulness
of Special C regimen of JLSG for treating adult LCH patients on ambulatory basis. Intriguingly, for the treatment
of multiple bone LCH lesions in adults, Cantu et al[45]
reported that AraC alone is an effective and minimally
toxic, while VBL/PSL results in poor overall responses
with excessive toxicity. Considering the fact that about
50% of LCH possess BRAF V600E mutation, molecular
targetting treatment with vemurafenib has been proposed

WCCR|www.wjgnet.com

Drugs
VBL/PSL
VCR/AraC/MTX/6MP/PSL
2CDA/PSL, 2CDA/AraC
Clofarabine
VBL/MTX/6MP/PSL
AraC alone
Vemurafenib
Zoledronic acid
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INTRODUCTION
Fibromatosis is a term used to describe benign fibrous
tissue proliferations which are apt to infiltrate the skin
and recur when removed, without to metastasize. They
consist of a heterogeneous group of several conditions
which may be congenital or acquired and occur with singular or multiple lesions.
Progressive nodular fibrosis of the skin is considered
a rare variant, although it does not appear in the classification of superficial fibromatoses. These include palmar
and plantar fibromatosis, penile fibromatosis, knuckle
pads and the large group of juvenile fibromatoses[1]. It is
characterized by multiple skin nodules developing around
the teenage years. The condition, scarcely described in
the literature, is slowly progressive over several years. No
organs other than the skin are involved and the prognosis
is good.
Here we present a new case of progressive nodular fibrosis of the skin which, to the best of our knowledge, is
the first pediatric case reported in the literature thus far.

Abstract
The term fibromatosis describes fibrotic tumor-like lesions of the skin which are seen in all age groups. They
may be congenital or acquired and occur as single or
multiple lesions. Classification of fibromatosis includes
several clinical and pathologic variants. Progressive
nodular fibrosis of the skin is a rare condition which
has been scarcely reported in the literature and never
in pediatric age. The clinical presentation is not specific
showing asymptomatic, reddish-brown nodules. Histology shows abundance of spindle-shaped dermal fibroblasts. Here we describe an unusual pediatric case and
discuss the diagnosis, which is possible only with histopathology, and the importance of differential diagnosis.

CASE REPORT

© 2014 Baishideng Publishing Group Inc. All rights reserved.

A 5 years-old girl referred to our Dermatology Unit for
the continuing eruption, during the last four months, of
multiple cutaneous small nodules localized at the trunk,
legs and arms.
Family history was negative for skin diseases. Personal
anamnesis was negative except for varicella which occurred nine months before. For this reason the initial skin
lesion had been interpreted by her paediatrician as a postvaricella keloid. Only later, after the outbreak of several

Key words: Fibromatosis; Nodules; Childhood
Core tip: Progressive nodular fibrosis of the skin is a
rare condition characterized by asymptomatic, reddishbrown nodules resembling hypertrophic scars. Histology
shows abundance of spindle-shaped dermal fibroblasts.
It is mandatory to achieve a correct diagnosis.
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Figure 1 Clinical findings. A: The first nodular lesion was localized on the
flexor surface of the left limb; B: Cluster of three reddish nodules on the left
shoulder.

Figure 2 Pathological findings. A: Dermal fibroblastic proliferation with a
variably collagenous stroma which tends to be more cellular than keloids, with
less prominent hyalinised collagen fibers (HE, × 4); B: Dermal proliferation of
numerous fibroblasts without cytologic atypia (HE, × 20).

small nodules throughout the following months, the child
had been addressed to our unit.
At physical examination the child presented eight
reddish papulonodular lesions involving the trunk, arms
and legs (Figure 1). The lesions were firm, asymptomatic, with a diameter ranging from few millimetres to one
centimetre. No tendency to coalescence was observed.
Laboratory investigations did not disclose abnormalities.
Histopathologic examination showed a normal epidermis and a dermal proliferation of numerous fibroblasts
without cytologic atypia (Figure 2). At immunohistochemical examination neoplastic cells resulted negative
for desmin, CD34 and S-100 protein. No excisional
therapy was considered and the girl is still under followup.

spindle-shaped fibroblasts in the dermis. Keloids are
characterized by the presence of acellular hyalinized
eosinophilic collagen bundles. Nodular scleroderma is a
fibrosing reaction, presenting well-defined, firm, raised
nodules, resembling keloids which usually occur in patients already suffering of scleroderma. Histological findings consist of inflammation at the dermal-subcutaneous
junction and hyalinized collagen bundles[4]. Connective
tissue nevus (collagenoma) is usually observed in the
first years of life and is histopathologically characterized
in the dermis by a diffuse increase of normal appearing
collagen[5].
Bauer et al[3] in their paper reported the results of a
molecular study showing an increased collagen synthesis and a reduced production of collagenase. The basic
defect leading to this disorder is still unknown. However
these authors postulated that the fibroblasts of those lesions may represent a clonal population of cells with an
aberration in the transcription or translation during collagen synthesis. Also a posttranslational abnormality could
not be excluded.
In conclusion, progressive nodular fibrosis of the skin
is a rare and probably underestimated and misdiagnosed
cutaneous disease. It should be added to the list of juvenile fibromatoses[1]. This condition should be suspected
in the presence of multiple, spontaneous papulonodular
lesions occurring in adults as well as children. Histology
is required for the diagnosis. The low number of reports
does not allow to carry out a reasonable, specific protocol
follow-up, but regular visits are strongly suggested, in our
opinion, particularly in children.

DISCUSSION
“Progressive nodular fibrosis of the skin” or “multiple
benign progressive fibromatosis of the skin” is a very
rare disease. The condition was firstly described by
Stevanović[2] in 1977 in a 44-year-old man who developed
multiple skin nodules from the age of 10 years. We were
able to discover in the literature only a further case reported by Bauer et al[3] in a 33-year-old man who noticed
the first nodules fifteen years earlier. Thus, to the best of
our knowledge, our patient is the first pediatric case of
progressive nodular fibrosis of the skin reported in literature to date.
The clinical presentation of this unusual disorder is
quite non specific occurring as a papulonodular eruption
of reddish-brown elements without associated symptoms.
In our case, at physical examination, the oldest resembled
an hypertrophic scar, but the newer ones did not show
any cicatricial aspect. History of varicella during the preceding months induced the suspect of a post-varicella keloid reaction in the first lesion, but the histology was not
typical of a keloid scarring. In addition multiple nodules
continued to occur throughout the following months.
Histological examination is mandatory to achieve a
correct diagnosis showing the presence of numerous
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ENDOCRINE SYSTEM DISEASES
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Key words: Fluoxetine; Selective serotonin-reuptake inhibitor; Hypoglycemia; Diabetes mellitus
Core tip: A patient with type 1 diabetes mellitus presented with hypoglycemia and a marked reduction in
insulin requirements associated with fluoxetine treatment. Hypoglycemia accompanying treatment with
fluoxetine has been reported in patients with type 1
or type 2 diabetes mellitus. Healthcare professionals
should be aware of this association for the sake of patient safety.
Original sources: Biagetti B, Corcoy R. Hypoglycemia associated with fluoxetine treatment in a patient with type 1 diabetes.
World J Clin Cases 2013; 1(5): 169-171 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v1/i5/169.htm DOI:
http://dx.doi.org/10.12998/wjcc.v1.i5.169

Abstract
We report on a patient with type 1 diabetes mellitus
who presented with recurrent episodes of hypoglycemia and a marked reduction in her daily insulin requirements after introduction of fluoxetine. This 25-yearold Caucasian woman had been followed up at the
outpatient clinic for type 1 diabetes mellitus and prepregnancy care. She used a continuous subcutaneous
insulin infusion with lispro and her daily insulin dose
was 0.5 IU/kg per day. She had no chronic diabetic
complications or hypoglycemia unawareness. Fluoxetine
at a daily dose of 20 mg had been started because of
depressive symptoms and within one week, she presented recurrent hypoglycemic episodes that prompted
a progressive reduction in the insulin dose down to 0.3
IU/kg per day. The reduced insulin requirements continued during the period of fluoxetine treatment while
glycated hemoglobin remained stable. She had no concurrent additional cause to explain the reduced insulin
requirements. After fluoxetine was stopped, insulin re-
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INTRODUCTION
Diabetic patients have an increased risk of developing depression (8.5% to 20.0% higher than the general
population)[1-3]. Reports on the impact of antidepressant
drugs on glucose homeostasis are diverse: hypoglycemic,
hyperglycemic and neutral effects have been described
depending on the specific drug[4]. As to mechanisms,
insulin sensitivity seems to be the main effector[4], with
some reports referring to an interaction with hypoglycemic agents[5,6]. Specifically, fluoxetine has been associated
with hypoglycemia[7,8], hypoglycemia unawareness[9] and
increased insulin sensitivity[9-11]. In addition, some case
reports describe symptoms that suggest hypoglycemia
although this was not confirmed on further analysis[12,13].

1783

February 8, 2014|First Edition|

Biagetti B et al . Fluoxetine treatment and hypoglycemia
Table 1 Summary of studies addressing fluoxetine and glucose metabolism
Reference

Study design

Deeg et al[7]

Khoza et al[8]

Sawka et al[9]
Maheux et al[10]
Potter van Loon et al[11]

Lear et al[12]
Fernández López et al[13]
Briscoe et al[14]
Erenmemisoglu et al[15]

Gomez et al[16]
Kesim et al[17]

Results

Case report, patient with type 2
Repeated episodes of hypoglycemia in a patient treated with glyburide. Fasting
DM
hypoglycemia (with hyperinsulinemia) continued 2 wk after glyburide was suspended and
while receiving fluoxetine
Case reports, review of
17 patients with glucose dysregulation (9 hyperglycemia; 8 hypoglycemia, one of them with
published reports
fluoxetine) after initiation of treatment with antidepressant agents
The authors concluded it was not clear whether changes in glucose regulation were due to
antidepressants or to changes in mood and lifestyle
Case report, patient with type 1
Reduced insulin requirements and hypoglycemia unawareness during treatment with
DM
fluoxetine
Experimental design, obese
Fluoxetine improved insulin sensitivity in a clamp study, independent of weight loss
subjects with type 2 DM
Experimental design, obese
Fluoxetine improved hepatic and peripheral insulin sensitivity in a clamp study
subjects with and without type 2
DM
Case report, patient with type 1
Fluoxetine side effects mimicked hypoglycaemia
DM
Case report, non-diabetic
Clinical presentation with symptoms of hypoglycemia but without analytical confirmation
woman
Experimental design,
6-wk administration of fluoxetine amplified autonomic nervous system and metabolic
patients with type 1 DM
counter-regulatory mechanisms during moderate hypoglycemia.
Experimental design,
Fluoxetine and sertraline did not modify insulin concentrations but reduced plasma glucose
healthy and alloxan-induced
diabetic mice
Experimental design, diabetic
Sertraline prevented the increase in glycemia induced by an oral glucose load while
and non-diabetic rats
fluoxetine had the opposite effect
Experimental design, healthy
Paroxetine and fluoxetine had no significant or controversial effects on glycemia
and diabetic mice

DM: Diabetes mellitus.

In one experimental study, it was shown that the autonomic nervous system and metabolic counter regulatory
responses to moderate hypoglycemia were amplified by
fluoxetine[14], with symptoms mimicking hypoglycemia. A
few studies have reported the influence of fluoxetine on
glucose homeostasis to be neutral or hyperglycemic[15-17].
As severe hypoglycemia is associated with both morbidity and mortality[18], and non-severe episodes can be
the harbinger of severe episodes. For the sake of patient
safety, healthcare professionals need to be aware of
potential drug interactions that could lead to hypoglycemia[19].

event in her medical history was a minor depressive episode two years earlier, resolved without drug treatment.
Following a new depressive episode, the patient was
started on fluoxetine, 20 mg p.o. a day. Approximately
one week later, the frequency of hypoglycemic episodes
increased to around 2 per week, prompting a decrease in
her insulin requirements to 0.3 IU/kg per day. Over in
this period, she reported no relevant modifications in her
diet, exercise, and drug treatment or associated conditions. She did not have hypothyroidism or adrenal failure.
Glycated hemoglobin decreased to 6.5% and 6.3% one
and two months, respectively, after starting fluoxetine and
stabilized again at 6.8% at 3 mo. Fluoxetine was stopped
several months later and insulin requirements returned to
previous values.

CASE REPORT
The patient was a 25-year-old Caucasian woman who was
diagnosed with type 1 diabetes mellitus when she was
15. At 23 years, she had an infant with a severe cardiac
anomaly and at age 24 an insulin pump using lispro insulin was initiated to improve glycemic control as part of
pre-pregnancy care. She had no chronic diabetic complications. The patient was receiving a total daily dose of 0.5
IU/kg per day. Her mean self-monitored blood glucose
level was stable at 100-130 mg/dL, and she had around
two non-severe hypoglycemic episodes per month but no
episodes of severe hypoglycemia. Her most recent glycated hemoglobin measurement was 6.8% and her body
mass index was 24.0 kg/m2. The only previous relevant

WCCR|www.wjgnet.com

DISCUSSION
The mechanisms by which fluoxetine could induce
hypoglycemia are listed in Table 1 and include pseudohypoglycemia[12-14], increased insulin sensitivity[9-11] and
interference in the metabolism of sulphonylureas [5,6]
.Some studies, however, have reported that fluoxetine has
no influence on glucose metabolism[15-17]. Experimental
studies have shown that fluoxetine improves insulin-mediated glucose disposal independently of weight loss[10,11].
Nevertheless, the mechanism(s) underlying the association between fluoxetine treatment and increased insulin
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sensitivity remain largely hypothetical. Some scientific
evidence suggests that fluoxetine can act through a central mechanism[4], decreasing triglycerides and free fatty
acids[11], or have an effect on glucose oxidation[10] or on
insulin binding to the insulin receptor[10]. In the present
case insulin requirements showed a substantial temporary
modification, associated with fluoxetine treatment. This
modification points to an effect of fluoxetine on insulin
sensitivity, since an increase in insulin secretion would be
highly unlikely in a patient with type 1 diabetes mellitus.
The time interval did not allow the effect to be mediated
through a decrease in body weight. A weakness of this
report is that the drug was not reintroduced, and reintroduction is one of the criteria for establishing causality[20].
Antidepressant drugs can have a variety of effects on
glucose homeostasis. Selective serotonin-reuptake inhibitors have been associated with hypoglycemic episodes, as
outlined in the technical data sheet of fluoxetine[21]. The
present case expands on these data. For the sake of patient safety, treatment of depression in diabetic patients
must take into account the influence of antidepressant
agents on glucose homeostasis.
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Sequential elevation of autoantibodies to thyroglobulin and
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2A), and zinc transporter-8 autoantibodies (ZnT8A),
but was negative for antibodies to thyroid peroxidase
(TPOAb) and thyroglobulin (TGAb) at disease onset.
ZnT8A and IA-2A turned negative 2-3 years after the
onset, whereas GAD65A were persistently positive
at lower level (approximately 40 U/mL). However,
just after the emergence of TGAb at disease duration
of 12.5 years, GAD65A levels were reelevated up to
5717 U/mL in the absence of ZnT8A and IA-2A. Her
thyroid function was normal and TPOAb were consistently negative. She has a HLA-DRB1*03:01/*04:01DQB1*02:01/*03:02 genotype. Persistent positivity
for GAD65A might be associated with increased risk to
develop anti-thyroid autoimmunity.
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diabetes
Core tip: This paper describes a case of type 1 diabetes whose levels of glutamic acid decarboxylase 65
autoantibodies (GAD65A) were reelevated just after
the emergence of anti-thyroid autoimmunity at disease
duration of 12.5 years without any clinical signs of thyroid dysfunction. This case report suggests that persistent positivity for GAD65A is associated with increased
risk to develop anti-thyroid autoimmunity.

Abstract
We have previously reported the high levels of glutamic acid decarboxylase 65 autoantibodies (GAD65A)
in patients with type 1 diabetes and autoimmune thyroid disease. Here we describe a 32-year-old Japanese
female with a thirteen-year history of type 1 diabetes
whose levels of GAD65A were elevated just after the
emergence of anti-thyroid autoimmunity. At 19 years
of age, she developed diabetic ketoacidosis and was
diagnosed with type 1 diabetes. She had GAD65A,
insulinoma-associated antigen-2 autoantibodies (IA-
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INTRODUCTION

Table 1 Laboratory findings at the first visit

Type 1 diabetes is an autoimmune disease against pancreatic islet β cells and is often complicated with other autoimmune diseases, of which autoimmune thyroid disease
(AITD) is the most frequent[1]. It has been reported that
the prevalence of autoantibodies to thyroid peroxidase
(TPOAb) and/or thyroglobulin (TGAb) are 15%-30% in
patients with type 1 diabetes at the time of diagnosis of
the diabetes[1-3]. Furthermore, there is heterogeneity in the
natural history of AITD in patients with type 1 diabetes:
AITD may be diagnosed either at diabetes onset or during the follow-up, and the measurement of TPOAb and
TGAb is useful to predict the development of future
AITD. We and others have previously reported the association between anti-thyroid autoimmunity and antiislet autoantibodies, especially glutamic acid decarboxylase
65 autoantibodies (GAD65A) and zinc transporter 8
autoantibodies (ZnT8A)[4-7]. The levels and the prevalence
of GAD65A are higher and more persistent in type 1
diabetic patients with AITD compared to type 1 diabetes
alone[4]. Here we report a 32-year-old Japanese female
with a thirteen-year history of type 1 diabetes whose levels of GAD65A were reelevated just after the emergence
of anti-thyroid autoimmunity.

Laboratory findings
Urinalysis
Sugar
Protein
Ketone
Hematological data
WBC (/μL)
RBC (/μL)
Hb (g/dL)
Hct (%)
Plt (/μL)
Biochemical data
TP (g/dL)
AST (IU/L)
ALT (IU/L)
γ-GTP (IU/L)
TC (mg/dL )
TG (mg/dL )
Cr (mg/dL )
BUN (mg/dL )
PG (mg/dL )
HbA1c (%)
U-CPR (μg/d)
Immunological data
GAD65A (U/mL)
IA-2A (index)
ZnT8A (index)
TPOAb (U/mL)
TGAb (U/mL)
HLA-DRB1
HLA-DQB1

CASE REPORT
A 32-year-old Japanese female had developed diabetic
ketoacidosis at 19 years of age and diagnosed as type 1
diabetes. She was immediately started the intensive insulin therapy and referred to our hospital for glycemic
control after one month of diabetes onset. Her past
medical history was unremarkable and her family history
was negative for diabetes or autoimmune diseases. Her
body mass index was 19.4 kg/m2 and blood pressure
was 108/72 mmHg. Neither exophthalmos nor diabetic
retinopathy was observed. Thyroid gland was slightly
enlarged. There were no abnormal findings of the heart,
lungs, or abdomen. Neurological examination was also
normal. As shown in Table 1, endogenous insulin secretory capacity was decreased (Urine C-peptide 5.5 μg/d)
and GAD65A (4342 U/mL; normal range < 1.5 U/mL),
IA-2A (index 0.769; normal range < 0.018) and ZnT8A
(index 0.055; normal range < 0.007) were all positive.
However, both TPOAb and TGAb were negative. She
had HLA-DRB1*03:01/*04:01-DQB1*02:01/*03:02
genotype. She was treated by insulin aspart before each
meal (30 U) and glargine at lunch and dinner (10 U) and
her hemoglobin A1c (HbA1c) levels were maintained
between 6.2% and 7.5%.
During the follow-up her GAD65A, anti-thyroid antibodies and thyroid function were monitored regularly.
The GAD65A level gradually decreased and reached at
40 to 50 U/mL at > 10 years after diabetes onset. Her
TPO/TGAbs remained negative and thyroid function was
within normal range. However, GAD65A were relevated
to 90 U/mL thirteen years after diabetes onset. Then we
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(-)
(-)
(-)
5.0 × 103
4.5 × 106
13.1
39.9
21.7 × 104
6.6
11
11
10
184
50
0.5
14
100
11.90
5.5
4342
0.769
0.055
(-)
(-)
*03:01/*04:01
*02:01/*03:02

HbA1c: Hemoglobin A1c; ZnT8A: Zinc transporter-8 autoantibodies;
TPOAb: Thyroid peroxidase antibody; TGAb: Thyroglobulin antibody;
WBC: White blood cell; RBC: Red blood cell; TP: Total protein; AST: Aspartate transaminase; ALT: Alanine aminotransferase; γ-GTP: γ-glutamyl
transpeptidase; TC: Total cholesterol; TG: Triglyceride; Cr: Creatinine;
BUN: Blood urea nitrogen; PG: Plasma glucose.

measured anti-islet autoantibodies and anti-thyroid antibodies in her stored samples (Figure 1). ZnT8A and IA2A turned negative 2-3 years after the onset, whereas GAD65A had been persistently positive at lower level. However, TGAb emerged at disease duration of 12.5 years
and GAD65A levels were relevated thereafter up to 5717
U/mL in the absence of ZnT8A and IA-2A. Ultrasound
examination showed a thyroid gland of homogenous
parenchyma with normal size. Furthermore, no significant elevation of TPOAb was observed and her thyroid
function was normal throughout the clinical course. Her
serum C-peptide level was undetectable at disease duration of 4 years and did not change after the emergence of
anti-thyroid autoimmunity. Furthermore, her metabolic
control and insulin requirement did not change (HbA1c
6.8%-7.1%, insulin requirement 35-41 U/d).

DISCUSSION
There were many reports on the association between
AITD and type 1 diabetes. However, little is known on
the dynamics of the humoral autoimmunity to islet autoantigens in association with anti-thyroid autoimmunity in
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1
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Figure 1 Time course of anti-islet autoantibodies and anti-thyroid antibodies. Dotted lines indicate the cut-off values of antibodies. The levels of IA-2A and
ZnT8A were expressed as SDS. IA-2A: Insulinoma-associated antigen-2 autoantibodies; ZnT8A: Zinc transporter-8 autoantibodies; SDS: Standard deviation score;
GAD: Glutamic acid decarboxylase.

An association between AITD and HLA-DR3[15] and
DRB1*04-DQB1*03:01[16] has been reported in Caucasian
population. In addition, HLA-DRB1*03:01-DQB1*02:01
and DR4-DQB1*03:02 has also been reported to contribute to both type 1 diabetes and AITD in a study of families with both diseases[17,18]. Therefore, our patient, who
has HLA-DRB1*03:01-DQB1*02:01 and DRB1*04:01DQB1*03:02 haplotypes, might be at high risk for the
later development of AITD. Therefore, thyroid function
test should be performed regularly in this patient for possible early diagnosis of thyroid disorders, although thyroid
function is still normal.

type 1 diabetic patients who have no evidence of thyroid
autoimmunity at disease onset. In patients with type 1
diabetes positive for glutamic acid decarboxylase autoantibodies (GADA), a higher prevalence of anti-thyroid
antibodies was reported as compared to those without
GADA[5,8]. Furthermore, we have previously reported
that patients with type 1 diabetes and AITD (i.e., autoimmune polyendocrine syndrome type 3; APS3) show the
higher levels of GAD65A compared to patients with
type 1 diabetes alone in both cross-sectional and longitudinal observations[4]. Because high levels of GADA
are observed in insulin-deficient patients as same as that
of our case, production of GADA may not be associated with the residual β cell antigens. Furthermore, it
has been reported that GAD is not only expressed in β
cells but also in the thyroid gland[9]. Taken together it is
hypothesized that the production of GADA in patients
with APS3 might be attributable to a polyclonal activation of the autoimmune system in AITD and persistent
positivity for GAD65A might be associated with increased risk to develop anti-thyroid autoimmunity.
It is unknown whether organ specific autoantibodies are directly involved in the pathogenesis of AITD or
whether they are just secondary to tissue destruction by
thyroid-infiltrating T-cells[10]. In our case, TGAb turned
positive 12.5 years after the onset of type 1 diabetes. It
has been questioned whether TGAb provide further diagnostic information as compared to the TPOAb in the diagnosis of AITD[3,11,12]. However, it has been reported that
female gender, older (adolescence) onset, longer duration
of diabetes, and positivity for GADA were risk factors for
the development of thyroid disorders[3,5]. In addition, it is
generally accepted that a certain type of HLA is involved
in the development of type 1 diabetes and AITD[13,14].
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INTRODUCTION
Multiple endocrine neoplasia type 1 (MEN1) syndrome
is transmitted as an autosomal dominant mutation of a
suppressor gene located on chromosome 11q13 and it is
a rare congenital disease. The classical clinical manifestation of MEN1 is composed of parathyroid hyperplasia,
pancreatic endocrine tumor and pituitary adenoma[1]. The
definition of MEN1 is the coincidence of at least two of
the above mentioned tumors[1].
We herein report a case of MEN1 with sudden upper gastrointestinal hemorrhage and perforation 14 years
after surgery for pituitary adenoma.

Abstract
Multiple endocrine neoplasia type 1 (MEN1) is a rare
hereditary syndrome known to predispose subjects to
endocrine neoplasms in a variety of tissues such as the
parathyroid glands, pituitary gland, pancreas and gastrointestinal tract. We herein report a patient with a past
history of pituitary adenoma, presenting with symptoms
of chronic diarrhea for nearly one year and a sudden
upper gastrointestinal hemorrhage as well as perforation without signs. Nodules in the duodenum and in the
uncinate process and tail of pancreas and enlargement
of the parathyroid glands were detected on preoperative imaging. Gastroscopy revealed significant ulceration
and esophageal reflux diseases. The patient underwent
subtotal parathyroidectomy and autotransplantation,
pylorus-preserving pancreaticoduodenectomy and pancreatic tail resection and recovered well. The results
observed in our patient suggest that perforation and
bleeding of intestine might be symptoms of ZollingerEllison Syndrome in patients with MEN1.

WCCR|www.wjgnet.com

CASE REPORT
A 42-year-old man was hospitalized with symptoms of
nausea, vomiting and diarrhea for more than one year.
The patient, presenting with decreased vision, diminished
interest in sex, fatigue, weakness and polyuria, was diagnosed with pituitary adenoma in 1998. His blood prolactin level was high (more than 200 ng/mL, reference
range, 2-23 ng/mL). The patient underwent removal of
the tumor via the trans-sphenoidal approach in February
1998. Histological examination of the surgical specimen
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Figure 1 Computed tomography scan of the case. A: Chest Computed tomography (CT) shows a mediastinal emphysema (arrows); B: Epigastric CT shows accumulation of gas and fluid (arrows) in the anterior pararenal space just adjacent to the thickened wall of the horizontal part of the duodenum as well as accumulation of
gas in the right perirenal space; C, D: A small intestine CT shows bowel wall thickening and strong enhancement of the horizontal part of the duodenum and a nodular
mass (arrows) with a rich blood supply in the uncinate process (C) and tail (D) of the pancreas; E: Thyroid gland CT shows mild nodular goiter with nodules (arrow)
posterior and lateral to the thyroid gland.

(22.40 × 109), mildly low hemoglobin level (115 g/L),
elevated serum calcium (3.05 mmol/L, reference range,
2.1-2.55 mmol/L), low phosphorus level (0.57 µmol/L,
reference range, 0.81-1.45 µmol/L), extremely high level
of parathyroid hormone (PTH) (627 pg/mL, reference
range, 15-65 pg/mL). Serum magnesium, calcitonin, electrolytes, glucose, liver and renal function were normal.
Computed tomography (CT) scan of the chest revealed
mediastinal emphysema with hypostasis in the inferior
lobe of the lung (Figure 1A). Epigastric CT scan showed
accumulation of gas and fluid in the anterior pararenal
space just adjacent to the thickened wall of horizontal
duodenum as well as accumulation of gas in the right
perirenal space, which implied the possibility of duodenal
perforation. CT imaging also found renal and hepatic
cysts (Figure 1B). The patient complained of melena

showed a chromophore cell adenoma. The patient’s family
history was notable for his brother also having a pituitary
adenoma. In 2009, the patient underwent surgical procedures to remove a kidney stone. Recently, the patient
had diarrhea, nausea and vomiting lasting for more than
one year while gastroscopy and colonoscopy were performed prior to admission. Gastroscopy showed reflux
esophagitis, esophageal protrusive lesion, gastric polyp
and duodenal ulcer. Colonoscopy was normal. The patient was admitted on March 18, 2012. Physical examination revealed hypopigmentation of skin, sparse hair with
normal blood pressure, body temperature, breath sounds
and heart rhythms. The abdomen was prominently tender
with normal bowel sounds and there was no shifting dullness found on the mass. Rectal examination was normal.
Laboratory tests showed the following data: leukocytosis
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Figure 2 Gastroscopy reveals reflux esophagitis LA grade C and multiple
deep ulcers in the descending part of duodenum, arrows indicate the erosion and ulcer respectively.

Figure 4 Radio-isotope scan reveals soft tissue masses (arrows) posterior to the thyroid gland which displayed abnormal uptake of 99mTc-MIBI.

adrenal gland and multiple liver cysts were also found in
this CT image (Figure 1C-D). Magnetic resonance imaging (MRI) of the pituitary showed no space-occupying lesion in the sellar region (Figure 3). PTH was re-examined
and the result was 401 pg/mL, which was still significantly higher than the normal value. Laboratory tests also
revealed elevated serum gastrin (342.27 pg/mL, reference
range, 0-108 pg/mL), elevated prolactin (127.50 ng/mL,
reference range, 4.97-23.3 ng/mL) and low testosterone
level (0.19 ng/mL, reference range, 2.8-8 ng/mL). Serum
progesterone, follicle-stimulating hormone (FSH), luteotropic hormone, estradiol, cortisol, adrenocorticotropic
hormone (ACTH), aldosterone and thyroid hormones
were normal. CT scan of the thyroid gland showed a mild
nodular goiter with nodules posterior and lateral to the
thyroid gland, which might originate from an enlargement
of the parathyroid glands (Figure 1E). A radioisotope
scan revealed soft tissue masses posterior to the thyroid
gland and abnormal uptake of 99mTc-MIBI, considered
to be parathyroid adenoma or hyperplasia (Figure 4). The
patient was diagnosed with MEN1 presenting as hyperparathyroidism, gastrinoma and prolactinoma. He underwent subtotal parathyroidectomy and autotransplantation
on April 9, 2012. The pathology of all parathyroid glands
was consistent with chief cell hyperplasia with immunohistochemical expression of CK19, CK8, CgA, Syn and
NSE and negative expression of TTF-1, TG and Ki67
(Figure 5A). After operation, the levels of serum calcium
and PTH fell to normal. The patient had no evidence
of metastatic disease on preoperative studies. With the

Figure 3 Pituitary Magnetic resonance imaging shows no space-occupying lesion in the sellar region (arrow).

two days after admission and the complete blood count
showed medium anemia (hemoglobin 86 g/L) and positive stool occult blood (OB). Emergency gastroscopy was
performed and revealed chronic superficial gastritis with
erosion, reflux esophagitis LA grade C and multiple deep
ulcers in the descending part of the duodenum (Figure
2). Pathological analysis showed chronic inflammation of
duodenal mucosa. CT scan of the small intestine showed
bowel wall thickening and strong enhancement of the
horizontal part of the duodenum. A nodular mass with
rich blood supply in the uncinate process and tail of pancreas led to a diagnosis highly suspicious for ZollingerEllison syndrome (ZES), and an adenoma on the left
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prolactin-secreting micro-adenomas or “nonfunctional”
tumors[2]. Fasting prolactin concentration exceeding the
upper limit of normal by 20-fold allows the diagnosis
of prolactinoma[3]. In our case, the high prolactin level
and CT imaging led to a diagnosis of pituitary adenoma
which was further confirmed by histological analysis after operation. The patient had no other symptoms and
was then considered to be cured. After a period of time,
he suffered from chronic diarrhea lasting for nearly one
year. There was little information regarding the cause of
diarrhea until CT scan showed mediastinal emphysema
and accumulation of gas and fluid in the anterior pararenal and right perirenal space which strongly implied
the possibility of intestinal perforation. The patient had
no positive abdominal physical signs that caused our bewilderment. While we were looking for the possible site
of bowel perforation, the patient complained of melena
unexpectedly and stool OB was positive, which led to
the diagnosis of acute upper gastrointestinal bleeding.
Emergency gastroscopy was performed and revealed
multiple deep ulcers in the descending part of the duodenum, leading to the suspicion of gastrinoma, which
was further confirmed by the elevated serum gastrin level
and contrast-enhanced CT; and treatment with high-dose
proton pump inhibitors was given. It is now evident that
many affected patients have adrenal lesions. A non-functional adrenal cortical tumor was described in up to 40%
of MEN1 cases and diagnosed by radiological imaging[4].
Our patient had an adenoma of the left adrenal gland but
with normal testosterone, progesterone, FSH, ACTH,
LH and aldosterone levels.
The patient had a significantly high serum calcium
and PTH level which led to the diagnosis of hyperparathyroidism. Imaging showed parathyroid adenoma or
hyperplasia. Hypercalcemia reminded us that the patient
underwent a surgical procedure to remove a kidney stone
three years ago. The patient stayed asymptomatic then
and no further testing was performed, which suggested
that clinical manifestation of MEN-1 is mostly mild for a
long period of time and a lack of regular screening might
result in numerous complications[5].
The fraction of MEN-1 in patients with primary
hyperparathyroidism (HPT) is estimated at 1%-5%[6].
As is known, calcium is a secretagogue for gastrin, so
HPT may exacerbate gastric acid secretion in concomitant ZES [7]. In practical terms, when serum calcium
approaches or exceeds 2.75 mmol/L, surgery is recommended. The most common options for initial surgical
management are either total parathyroidectomy and
cervical thymectomy with heterotopic parathyroid autotransplantation or subtotal parathyroidectomy and cervical thymectomy. Subtotal parathyroidectomy is preferred
because of the advantage of a lower risk of permanent
hypoparathyroidism and an acceptable risk of recurrent
HPT. In our patient, subtotal parathyroidectomy and autotransplantation were performed and the level of serum
calcium decreased immediately. No hypoparathyroidism
was detected post-operatively.
In MEN1, pancreatic neuroendocrine tumors occur

A

B

Figure 5 Histological and Pathological analysis of the case (hematoxylin
and eosin staining, × 100). A: Histological analysis shows chief cell hyperplasia of parathyroid gland; B: Pathological analysis shows that tumor cells had
acidophilic cytoplasm and round nucleoli which were uniform in size and shape,
arranged in tubular, organoid and gyriform patterns.

pancreatic endocrine tumors being well-located in the
CT image, pylorus-preserving pancreaticoduodenectomy
and pancreatic tail resection were performed on April 24,
2012 for removing gastrinoma and cure of ZES. Pathological analysis showed that tumor cells had an acidophilic
cytoplasm and round nucleoli which were uniform in size
and shape, arranging in tubular, organoid and gyriform
patterns (Figure 5B). The pathological diagnosis was a
well-differentiated neuroendocrine tumor, infiltrating the
muscular layer of the duodenal bowel wall, with no blood
vessels and nerves involved and a well-differentiated neuroendocrine tumor also formed in the tail of pancreas,
with immunohistochemical expression of NSE, Syn,
CK8, CgA and α-AT, weakly positive expression of CK,
CD56, Vim, CK19 and Ki67, and negative expression
of 5-HT, insulin and ACTH. Pathologic examination
of three lymph nodes near the duodenum and the head
of pancreas showed chronic lymphadenitis. The postoperative level of serum gastrin was 39.34 pg/mL, and
was returning to normal. The patient was discharged two
weeks after the successful surgical resection of the tumor
and is currently doing well but requires careful follow-up.

DISCUSSION
MEN1 can cause combinations of more than 20 different
endocrine and nonendocrine tumors. Pituitary adenomas
affect approximately 30% of patients and usually they are
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in 40%-80% of patients and are mostly non-functioning
tumors or gastrinomas. The treatment of pancreaticoduodenal disease is quite controversial because of the
inability to achieve biochemical cure consistently. In one
retrospective analysis, surgical treatment for MEN-1associated pancreatic tumors < 2 cm showed no advantage over conservative treatment[8]. However, analysis of
another cohort of patients revealed that early detection
and surgery are beneficial for MEN-1-associated pancreatic tumors[9]. Gastrinomas are the most common functional gastrointestinal neuroendocrine tumors, presenting
in up to 54% of MEN1 patients. The diagnosis of ZES
depends on proving elevated gastrin levels in the presence of high gastric acidity. Approximately one-third of
patients with ZES can be diagnosed by a serum gastrin
> 1000 pg/mL with a gastric pH < 3.0. The other twothirds of patients require provocative tests. Our patient
had a moderate increase in serum gastrin but serum gastrin remained < 1000 pg/mL and might require provocative tests to confirm the diagnosis. As the secretin supply
was limited, nodules of our patient detected on preoperative imaging that caused significant ulceration and perforation, esophageal reflux symptoms and chronic diarrhea
made the diagnosis valid. Prior to surgery, all MEN1 patients should be evaluated for coexisting neuroendocrine
and other tumors as well as for the presence of metastases. Preoperative imaging is selected to define the extent
of resection, and to identify tumors that would be outside
the scope of resection. In our case, contrast-enhanced
CT scan of the small intestine showed bowel wall thickening and strong enhancement of the horizontal part of
the duodenum, a nodular mass with a rich blood supply
in the uncinate process and tail of pancreas, but with no
regional lymph nodes and hepatic metastases found. The
lesions were well-located in CT imaging, hence no further imaging techniques, such as endoscopic ultrasound
or somatostatin receptor scintigraphy, were necessary.
The goals of surgical resection of pancreatic endocrine
tumors are complete removal of the gross tumor burden,
and preservation of pancreatic function. This often results in the subtotal resection of the distal pancreas, and
enucleation of tumors in the head of the pancreas and
duodenum. In all patients with gastrinoma, the duodenum should be opened and submucosal tumors resected.
Total pancreatectomy is rarely indicated. According to
all the information collected pre-operatively, our patient
received pylorus-preserving pancreaticoduodenectomy
and pancreatic tail resection. Postoperative complications
were carefully monitored and an optimistic outcome was
acquired. The level of serum gastrin returned to normal
soon after surgery and the patient recovered well. We
hope the patient is completely cured with no requirement

for medication, but continued surveillance of all MEN1
patients is necessary and this patient is now under our
careful follow-up.
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IMMUNE SYSTEM DISEASES

Azathioprine-induced fever in autoimmune hepatitis
Tawfik Khoury, Jacob E Ollech, Shmuel Chen, Meir Mizrahi, Meir Shalit
of our knowledge there have been no previous reports
documenting azathioprine-induced fever in patients
with autoimmune hepatitis. The occurrence of fever
following the readministration of azathioprine suggests
the diagnosis of drug-induced fever, particularly after
the exclusion of other causes. A careful rechallenge is
recommended to confirm the diagnosis.
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Core tip: Azathioprine is widely used in inflammatory
disease such as rheumatoid arthritis, inflammatory
bowel disease and post solid organ transplant such
as kidney transplantation. Azathioprine is an immune
modulator drug that can expose patients to various
infections and clinical fever. Azathioprine needs to be
remembered as a potential fever provoker in the differential diagnosis of fever origin.

Abstract
Underdiagnosis of drug-induced fever leads to extensive investigation and prolongation of hospitalization,
and may lead to multiple unnecessary invasive procedures and a wrong diagnosis. Azathioprine is a widely
used immunosuppressive drug. We report a case of
a 53-year-old female patient diagnosed with autoimmune hepatitis treated with azathioprine, who presented to the emergency room with a 6-wk history of fever
and chills without other associated symptoms. Since
the patient’s fever was of unknown origin, she was
hospitalized. All treatment was stopped and an extensive workup to explore the source of fever and chills
was performed. Results of chest X-ray, viral, urine, and
blood cultures, autoimmune serology, transthoracic and
transesophageal echocardiography, and abdominal ultrasound revealed no source of infection. A rechallenge
test of azathioprine was performed and the fever and
chills returned within a few hours. Azathioprine was
established as the definite cause following rechallenge.
Fever as an adverse drug reaction is often unrecognized. Azathioprine has been reported to cause druginduced fever in patients with inflammatory bowel disease, rheumatoid arthritis, and sarcoidosis. To the best

WCCR|www.wjgnet.com

Original sources: Khoury T, Ollech JE, Chen S, Mizrahi M,
Shalit M. Azathioprine-induced fever in autoimmune hepatitis.
World J Gastroenterol 2013; 19(25): 4083-4086 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v19/i25/4083.htm
DOI: http://dx.doi.org/10.3748/wjg.v19.i25.4083

INTRODUCTION
Drug reaction is an underestimated cause of fever. Druginduced fever may be defined as a disorder characterized
by the appearance of elevated body temperature 7-10 d
following the administration of a specific medication,
with resolution of the fever upon discontinuation of the
suspected agent. Less often, the fever can appear after
a long period of treatment. Drug-induced fever is estimated to account for about 10% of elevated body temperature evaluations[1,2] and fever as the sole symptom of
a drug’s side effect has been reported in about 3%-5%[3].
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The diagnosis of drug-induced fever is usually challenging, especially in medically complicated patients with
multiple treatment regimens. There are no clear guidelines for the diagnosis, which is usually made by exclusion
of the responsible drug. Underdiagnosis of drug-induced
fever may lead to extensive investigations, unnecessary
antibiotic treatment, and prolonged hospitalization[4].
Azathioprine-induced fever is a relatively rare disorder. It has been reported in only a few patients with
inflammatory bowel disease, rheumatoid arthritis, and
sarcoidosis[5-7]. In several other reported cases, it was associated with accompanying manifestations such as pruritus and cutaneous rash[8,9].
We report the case of a patient with autoimmune
hepatitis who developed fever and chills induced by azathioprine. Rechallenge confirmed the diagnosis. To the
best of our knowledge, this is the first described case of
azathioprine-induced fever in autoimmune hepatitis.

Table 1 Revised international autoimmune hepatitis group
scoring system for the diagnosis of autoimmune hepatitis
Clinical feature

CASE REPORT
A 53-year-old female of Arab descent was diagnosed in
2009 with autoimmune hepatitis by liver biopsy, which
showed moderate inflammatory activity with infiltrating plasma cells suggestive of autoimmune hepatitis.
Serological tests for anti-nuclear antibody (ANA), antidouble-stranded antibodies, and anti-parietal antibodies
were positive, and serum immunoglobulins IgM 329
mg/dL (normal range 65-280 mg/dL), IgA 786 mg/dL
(90-450 mg/dL), IgG 3120 mg/dL (800-1700 mg/dL)
were elevated (Table 1). The patient had been treated
with budesonide until 6 wk before admission, when azathioprine 100 mg/d was added to the treatment regimen.
Her medical history was notable for valvular heart
disease, paroxysmal atrial fibrillation, hypertension, hypothyroidism, diabetes mellitus, and microcytic anemia.
Her medications included warfarin 22.5 mg once daily,
metformin 850 mg 3 times daily, omeprazole 20 mg once
daily, losartan 80 mg twice daily, insulin detemir 20 units
once daily, insulin aspart 10 units 3 times daily, metoprolol 25 mg twice daily, spironolactone 100 mg once
daily, aspirin 100 mg daily, furosemide 40 mg once daily,
azathioprine 50 mg once daily, and thyroxine 50 mg once
daily. She presented to the emergency room due to fever
and chills of several weeks duration, without other associated symptoms. On admission, the patient was stable;
blood pressure was 155/69 mmHg, pulse rate 62 beats/
min, and temperature 38.4 ℃. Her physical examination
was unremarkable except for small skin erosion with surrounding erythema in her anterior abdominal wall. Blood
tests showed a white blood cell count of 7.700 per cubic
millimeter (4-10 thousand per cubic millimeter) with 90%
neutrophils (40%-70%), 5.5% lymphocytes (15%-41%)
and 3.5% monocytes (1%-7%). Hemoglobin was 9.3 g
(12-16 g). Results of blood chemistry, including electrolytes and kidney function, were normal except for mild
elevation of liver function tests. Urinalysis showed a few
leukocytes but otherwise was normal. Nasal viral cultures
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Score

Patient

Female gender
+2
+2
ALP:AST ratio
+2
< 1.5
+2
1.5-3.0
0
> 3.0
-2
Serum globulin or IgG above normal
+2
> 2.0
+3
1.5-2.0
+2
1.0-1.5
+1
< 1.0
0
ANA, SMA, LKM1
+3
> 1:80
+3
1:80
+2
1:40
+1
< 1:40
0
Illicit drug use history
+1
Positive
-4
Negative
+1
Average alcohol intake daily
+2
< 25 g/d
+2
> 60 g/d
-2
Histologic findings
Lymphoplasmacytic infiltrate
Interface hepatitis
+3
+1
Lymphoplasmacytic infiltrate
+1
Rosette formation
+1
None of the above
-5
Biliary changes
-3
Other changes
+2
Other autoimmune disease
+2 No other autoimmune disease
AMA positivity
-4
AMA negative
Hepatitis viral markers
+3
Positive
-3
Negative
+3
Aggregate score without treatment
Overall 16 points
Definite AIH
> 15
Probable AIH
10-15
ALP: Alkaline phosphatase; AST: Aspertate aminotransferase; AIH: Autoimmune hepatitis; ANA: Anti-nuclear antibody; SMA: Soluble ribonucleic
acid; LKM: Liver-kidney microsomal; IgG: Immunoglobulin G.

were negative. C-reactive protein and erythrocyte sedimentation rate were normal. Computed tomography was
performed to exclude an intra-abdominal cause of fever
and revealed a small area of subcutaneous inflammation adjacent to the skin erosion. Chest X-ray showed no
changes suggestive of infection.
The patient was admitted to the Department of Internal Medicine with an initial diagnosis of fever, most likely
secondary to the localized skin infection in the abdominal wall. Azathioprine was withheld and the patient was
treated with antibiotics. Within several hours the fever
subsided and the patient remained afebrile throughout 5
d of hospitalization.
Following recovery and resolution of the cellulitis, the
patient was discharged and azathioprine was re-administered. Within a few hours, fever and chills recurred and
the patient was re-admitted to the hospital. An extensive
work-up for fever of unknown origin was done including
blood and urine cultures and nasal viral cultures, which
were all negative. Serological tests for human immuno-
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toms, bone marrow suppression, hepatic symptoms, myalgia, and arthralgia. Discontinuation of azathioprine is seen
in about 10%-15% of patients due to side effects[5].
Several cases of azathioprine-induced fever in association with other symptoms have been reported; fever
and chills were the only reported symptoms when azathioprine was administered to patients with sarcoidosis
and inflammatory bowel disease, and after kidney transplantation[5,7,15,16].
In an observational study, three of 25 patients with
RA developed symptoms of fever, chills, skin rash, hepatotoxicity, nausea, and diarrhea 2 wk after starting treatment with azathioprine. One patient developed only fever
and chills. Rechallenge was performed in two patients
with the appearance of more severe reactions[6]. In these
patients, the febrile reaction appeared several days up to
several weeks after beginning treatment with azathioprine. In our case the fever appeared within a few hours
after restarting the offending agents. Thus the lag period
between the initiation of the offending agent and the appearance of fever is highly variable.
In our patient, the sequence of events and the lack
of objective evidence of infection are both highly suggestive of azathioprine-induced fever. In addition, previous reports of azathioprine causing drug fever in other
disease states support the likelihood of a similar event in
this patient[5-7]. With the patient’s permission, two rechallenge tests were done in which 50 mg azathioprine was
administered. Fever of 38 ℃ was measured about 7 h after administration, without other associated symptoms or
objective findings on blood analysis, and without recurrence of the fever upon discontinuation of azathioprine
(Figure 1). Thus, fever and chills in our case are the only
manifestations of azathioprine and were likely caused by
the administration of azathioprine.
In conclusion, drug reaction is an underestimated
cause of fever. Clinicians should be aware of the fact that
an immunomodulatory drug such as azathioprine, commonly used to treat various autoimmune conditions and
to suppress the inflammatory response, can cause fever
and chills. It is thus essential to withdraw a suspected
medication and perform a rechallenge when fever fails to
regress in patients already treated with antibiotics.
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Figure 1 Patient fever scale during hospitalization and rechallenge test.

deficiency virus, hepatitis viruses, brucella, Q fever and
toxoplasma were negative. Autoimmune serology showed
ANA 2 of 4, anti-parietal cell antibodies 4 of 4; antismooth muscle, anti-mitochondrial and immunoglobulins
were negative. In addition, ultrasonography of the abdomen revealed no evidence of ascites or infection. Transthoracic and transesophageal echocardiography did not
show vegetation or abscess. Purified protein derivative
test was negative. Again azathioprine was withheld and
the fever resolved within a few hours.
With the patient’s informed consent, a rechallenge
with one tablet of 50 mg azathioprine was performed
twice under observation. Chills appeared within 3 h and
there was a gradual increase in temperature up to 38 ℃
within 7 h. Fever and chills resolved completely within 6 h
after discontinuation of azathioprine.

DISCUSSION
Drug-induced fever is an underdiagnosed condition,
particularly in patients treated with a large number of
medications. It is described as a febrile response that coincides temporally with the administration of a drug and
disappears after discontinuation of the offending agent. It
is usually suspected when no other cause for fever can be
explained, leaving drug fever as the diagnosis of exclusion.
Several mechanisms have been implied in the pathogenesis of drug-induced fever, most importantly hypersensitivity reaction involving the formation of antigenantibody complexes. Common agents associated with
hypersensitivity type reaction include penicillins, cephalosporins, phenytoin, methyldopa, procainamide, and antitubercular agents[2,3,10]. Other mechanisms include idiosyncratic reactions, drug effects on the thermoregulatory
center, reactions to drug administration, and the extension of drug pharmacological effects as seen in patients
who developed cell lysis and release of variable pyrogenic
substances following chemotherapy treatment[1,11-13].
Azathioprine suppresses the immune system by inhibiting the activity of T cell lymphocytes. It is a prodrug
which, following oral ingestion, is metabolized into active
mercaptopurine, a purine synthesis inhibitor that impedes
DNA synthesis and inhibits cell proliferation[14]. Azathioprine is known to cause multiple adverse effects, including
fever, gastrointestinal symptoms, nervous system symp-
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IMMUNE SYSTEM DISEASES

Case of autoimmune hepatitis with markedly enlarged
hepatoduodenal ligament lymph nodes
Hideki Fujii, Naoki Ohnishi, Kazuho Shimura, Masafumi Sakamoto, Tohru Ohkawara, Yoshihiko Sawa,
Koichi Nishida, Yasuo Ohkawara, Tatsuro Kobata, Kanji Yamaguchi, Yoshito Itoh
is the typical characteristics of acute AIH. Lymph node
biopsy revealed lymphoid follicles with inflammatory
lymphocytic infiltration; immunohistochemical examination excluded the presence of lymphoma cells. Thereafter, he was administered corticosteroid therapy: after
2 mo, the enlarged liver reached an almost normal size
and the enlarged HLLNs reduced in size. We could not
find AIH cases with such enlarged lymph nodes (diameter, 50 mm) in our literature review. Hence, we speculate that markedly enlarged lymph nodes observed in
our patient may be caused by a highly activated, humoral immune response in AIH.
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Abstract
Autoimmune hepatitis (AIH) is a necroinflammatory
liver disease of unknown etiology. The disease is characterized histologically by interface hepatitis, biochemically by increased aspartate aminotransferase and
alanine aminotransferase levels, and serologically by
increased autoantibodies and immunoglobulin G levels.
Here we discuss AIH in a previously healthy 37-year-old
male with highly elevated serum levels of soluble interleukin-2 receptor and markedly enlarged hepatoduodenal ligament lymph nodes (HLLNs, diameter, 50 mm).
Based on these observations, the differential diagnoses
were AIH, lymphoma, or Castleman’s disease. Liver biopsy revealed the features of interface hepatitis without
bridging fibrosis along with plasma cell infiltration which
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INTRODUCTION
Autoimmune hepatitis (AIH) is histologically characterized by inflammatory cell infiltration (plasma cell-dominant), piecemeal necrosis in the portal area of the liver,
hypergammaglobulinemia, and autoantibodies in the
serum[1,2]. The onset is frequently insidious with nonspecific symptoms; however, the clinical spectrum is wide,
ranging from an asymptomatic presentation[3,4] to an
acute severe disease such as fulminant hepatitis[5,6]. The
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diagnosis is based on typical histological changes in the
liver and the presence of autoantibodies in the serum
after excluding other etiologies that cause liver diseases.
Because there can be a wide range of presentations at
onset, a prompt diagnosis is required to achieve a favorable prognosis.
Here we report the case of a previously healthy patient who developed acute hepatitis with markedly enlarged hepatoduodenal ligament lymph nodes (HLLNs).

Table 1 Laboratory data of the patient on admission
WBC
Neut

2460/μL
65%

IL-2
IL-6

Lym

20%

IgG

Mono

13%

IgA

313 × 104/μL

IgM

10.1 g/dL

IgG4

RBC
Hb

CASE REPORT

Plt
17.5 × 104/μL
ANA
PT-INR
1.2
AMA
TP
8.9 g/dL
Antismooth
Alb
2.7 g/dL muscle antibody
T-Bil
15.6 mg/dL
sIL2R
D-Bil
12.4 mg/dL
HA IgM-Ab
ALP
847 IU/L
HBsAg
91 IU/L
HBcAb
γ-GTP
AST
1068 IU/L
IgM-HBcAb
ALT
696 IU/L
HCVAb
LDH
455 IU/L
HCV-RNA
ChE
130 IU/L
FourthTch
146 mg/dL generation HIV
CPK
63 IU/L
screening assay
CRP
0.70 mg/dL EBV VCA-IgM
FBS
95 mg/dL EBV VCA-IgG
Ferritin
504 ng/mL
CMV-IgM
Serum copper
177 μg/dL
CMV-IgG
Ceruloplasmin 40.2 mg/dL
pp65
antigenemia
method

A 37-year-old male presented to a hospital with the complaints of general fatigue, loss of appetite, and icterus
for the past two weeks. He was a non-smoker and nondrinker with no relevant medical history. Until that date,
blood biochemistry (including liver function) was normal. He gave no history of previous trauma, indulgence
in casual sex, or illicit drug abuse. He was suffering from
mild atopic dermatitis that was not treated. Laboratory
examination revealed a high serum total bilirubin (T-Bil)
levels of 13.8 mg/dL, aspartate aminotransferase (AST)
levels of 828 IU/L, alanine aminotransferase (ALT) levels of 823 IU/L and alkaline phosphatase (ALP) levels
of 1055 IU/L. In addition, the HLLNs were markedly
enlarged along with elevated serum levels of the soluble
interleukin-2 receptor (sIL-2R, 2167 U/mL).
Eventually, he was referred to our hospital. Upon admission, his blood pressure, pulse rate, and body temperature were normal. Neurological examination did not reveal hepatic encephalopathy; however, severe icterus was
observed. The liver was palpable > 5 cm below the costal
margin and was smooth and hard. Mild lymphadenopathy of the axillary lymph nodes (diameter ≤ 10 mm) was
observed, which were palpable but asymptomatic.
The laboratory data collected at the time of admission are summarized in Table 1. Following were the important parameters recorded for evaluation: AST, 1068
IU/L; ALT, 696 IU/L; T-Bil, 15.6 mg/dL; prothrombin
time/international normalized ratio (PT/INR), 1.2; immunoglobulin (Ig) G, 3814 mg/dL; anti-nuclear antibody
(ANA) × 2560; anti-mitochondrial antibody (AMA)negative; anti-smooth muscle antibody-negative; serum
sIL-2R, 2550 U/mL.
Extensive serological screening was conducted to ide
ntify liver injury caused by viral infection. Subsequently,
the following tests were negative: hepatitis A virus IgM
(HA-IgM), hepatitis B surface antigen (HBsAg), anti-hepatitis B core antibody (HBcAb), hepatitis C virus (HCV)
RNA, fourth-generation human immunodeficiency virus screening assay, and Epstein-barr virus viral capsid
antigen IgM (EBV VCA IgM). In addition, we excluded
other potential causes of acute hepatitis (drug-induced
liver injury, hereditary hemochromatosis, and Wilson’s
disease). Cytomegalovirus IgM (CMV IgM) was positive
by enzyme-linked immunosorbent assay (2.06); however,
CMV IgG and pp65-antigenemia (by immunofluorescent
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1.5 U/mL
7.4 pg/mL
(0-4.0 pg/mL)
3814 mg/dL
(820-1740 mg/dL)
298 mg/dL
(90-400 mg/dL)
1738 mg/dL
(31-200 mg/dL)
97 mg/dL
(4-108 mg/dL)
× 2560
(-)
(-)
2550 U/mL
(-)
(-)
(-)
(-)
(-)
(-)
(-)

(-)
(+)
2.06
(-)
(-)

WBC: White blood cell; RBC: Red blood cell; PT/INR: Prothrombin
time/international normalized ratio; ALP: Alkaline phosphatase; AST:
Aspartate aminotransferase; ALT: Alanine aminotransferase; LDH:
Lactic dehydrogenase; CPK: Creatine phosphokinase; CRP: cAMP
receptor protein; FBS: Fatal bovine serum; IL: Interleukin; ANA: Antinuclear antibody; AMA: Anti-mitochondrial antibody; sIL-2R: Soluble
interleukin-2 receptor; Ig: Immunoglobulin; HA-IgM: Hepatitis A virus
IgM; HBsAg: Hepatitis B surface antigen; HBcAb: Anti-hepatitis B core
antibody; HCV: Hepatitis C virus; EBV VCA: Epstein-barr virus viral
capsid antigen; CMV: Cytomegalovirus; HIV: Human immunodeficiency
virus.

assay of peripheral blood leukocytes) were negative. Immunoelectrophoresis revealed increased polyclonal immunoglobulins. The following types of human leukocyte
antigen were detected: A24, B7, B71, DR1 and DR4.
Ultrasonography of the abdomen revealed slightly
heterogeneous liver parenchyma and hypoechoic masses
around the main trunk of the portal vein. Dynamic computed tomography (CT) of the abdomen revealed an
enlarged liver and markedly enlarged HLLNs (50 mm in
length along the major axis). Periportal edema, hepatomegaly and thickening of the gallbladder wall were apparent, thereby suggesting acute hepatitis. These lymph
nodes displayed high intensity in diffusion-weighted magnetic resonance imaging. Magnetic resonance cholangiopancreatography revealed no dilation of the biliary tract.
The positron emission tomography (PET)/CT using 18Ffluorodeoxyglucose (18F-FDG) revealed mild uptake of
18
F-FDG in these lymph nodes. The maximum standard-
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D

42 mm × 25 mm

Figure 1 Imaging findings. A: Dynamic computed tomographic image (CT) of a transverse section; B: A coronal section revealing enlargement of the hepatoduodenal ligament lymph nodes (arrows); C: Ultrasonography of the abdomen revealing a large mass in the region of the hepatic portal vein (arrow); D: Positron emission
tomography/CT using 18F-fluorodeoxyglucose revealing mild accumulation. The maximum standardized uptake value was 3.98. The arrow shows the hepatoduodenal
ligament lymph nodes.

A

B
C

P

Figure 2 Liver biopsy. A: Liver biopsy specimen with hematoxylin and eosin staining (× 100 magnification) revealing the histopathological appearance of acute hepatitis. Interface hepatitis and plasmacytic infiltrates are present; B: This is the same image at × 400 magnification. P: Portal area; C: Central vein area.

ized uptake value was determined as 3.98 (Figure 1).
A high titer of ANA and high serum levels of IgG
suggested the diagnosis of AIH; however, high serum
levels of sIL-2R and markedly enlarged HLLNs prompted us to exclude the possibility of lymphoma before
initiating the treatment. Biopsy of the liver and HLLNs
were simultaneously performed. Liver biopsy revealed
interface hepatitis and lymphocytic infiltration (plasma
cell-dominant) without the formation of bridging fibrosis. Lymph node biopsy revealed lymphoid follicles with
plasma cell infiltration; however, monoclonal prolifera-

WCCR|www.wjgnet.com

tion of malignant cells was not observed by immunohistochemical staining. These observations confirmed the
diagnosis of inflamed lymph nodes (Figures 2 and 3).
As per the international diagnostic criteria for AIH,
our patient’s score was 15[7]. Using the simplified criteria
for the diagnosis of AIH, the score was 8[8]. These data
were compatible with the final diagnosis of AIH. Moreover, the patient had a hyperbilirubinemia and a mildly
reduced PT; thus, we had to consider the potential for
severe acute hepatitis or fulminant hepatitis[9]. Corticosteroid pulse therapy with 1000 mg of methylpredniso-
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D
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Figure 3 Histological sections of hepatoduodenal ligament lymph nodes (× 200 magnification). A: The lymphoid follicles contain a reactive germinal center with
hematoxylin and eosin staining. No evidences of granuloma or necrosis are visible; B: CD3 (T-cell marker) is positive in the interfollicular areas; C: CD10 (a marker of
B-cell activation) is positive in the center of the follicles; D: CD20 (B-cell marker) is observed in the nodules; E: Kappa chain; F: Lambda chain. Neither the kappa nor
the lambda chains predominate.

lone for 3 d was started followed by daily administration
of 40 mg of prednisolone (per orally) with a dose reduction of 10 mg/d each week. Levels of AST, ALT and
T-Bil improved gradually (Figure 4). At the time of discharge, the dose was 20 mg/d, thereafter the dose was
reduced by 5 mg/d every 2 wk; subsequently, the levels
of AST, ALT, T-Bil, and PT-INR improved. After 2 mo,
the enlarged liver reached an almost normal size, and the
markedly enlarged HLLNs reduced in size as well (Figure
5). Now, the levels of AST and ALT remain in the normal ranges with 5 mg/d of prednisolone after 8 mo and
the size of HLLNs also presents normal size.

HLLNs (50 mm in diameter). Liver biopsy revealed the
features of acute phase AIH; lymph node biopsy revealed lymphoid follicles with inflammatory lymphocytic
infiltration (plasma cell-dominant). He was successfully
treated with oral prednisolone therapy. After 2 mo, the
enlarged lymph nodes reduced in size and the serum
AST and ALT levels lowered to normal ranges. In this
case, a high serum titer of ANA and elevated IgG levels
led us to a diagnosis of AIH. However, elevated serum
levels of sIL-2R, markedly enlarged HLLNs, and accumulation of 18F-FDG required us to exclude malignant
lymphoma or Castleman’s disease (CD).
A lymphoma in the abdominal cavity is not rare[10];
however, some cases of hepatic lymphoma (e.g., lymphoplasmacytic lymphoma and T-cell/histiocyte-rich large
B-cell lymphoma) have been reported to present as a dif-

DISCUSSION
Here we present a case of AIH with markedly enlarged
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Steroid therapy
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Figure 5 Computed tomography of the transverse section recorded 2
mo after starting corticosteroid. The hepatoduodenal ligament lymph nodes
reduced in size.

Figure 4 Clinical course. The patients showed high levels of alanine aminotransferase, alkaline phosphatase and total bilirubin. However, after the initial
corticosteroid therapy, these levels improved gradually. ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; T-Bil: Total bilirubin.

lignant tumors, particularly subjects with chronic hepatitis
B (CHB), chronic hepatitis C (CHC) or primary biliary
cirrhosis (PBC)[20]. Swelling of the lymph nodes near the
common hepatic artery has been observed in 77%-91%
of patients with CHC and 96% of patients with CHB.
In addition, a higher incidence of lymph node swelling
in PBC (74%-100%) and AIH (13%-73%) has been reported[21]. Furthermore, some studies have reported that
lymph node size can be correlated with an index of hepatocellular injury[22,23]. However, the correlation between
lymph node size and laboratory data is controversial[24].
We could not find cases of AIH with such enlarged
lymph nodes in the literature review similar to the ones
described in our case. The pathological significance of
enlarged lymph nodes in liver disease is unknown; however, further studies of such cases might help in clarifying
its significance.
sIL-2R is an extracellular domain of a membranebound IL-2 receptor that is detectable on the cell surface of lymphoid cell lines such as activated T cells and
natural killer cells, monocytes, eosinophils[25-27]; and on
the cell surface of some tumor cells[28] as well. The biological function of sIL-2R is incompletely understood;
however, it is thought to be a marker of T-cell activation[28]. Some studies have demonstrated that sIL-2R
levels are increased in liver diseases[29]. Liver damage in
AIH is triggered by CD4+ T lymphocytes that recognize
a certain autoantigenic epitope on the hepatocytes[30,31].
An activated immune system is deeply involved in the
pathophysiology of AIH; thus, highly elevated serum
levels of sIL-2R could reflect the inflammatory activity
of AIH, as observed in our patient.
In summary, we reported a case of AIH with elevated
serum levels of sIL-2R and markedly enlarged HLLNs.
Cases with such enlarged lymph nodes (50 mm in diameter) in AIH were not found in our literature review.
We speculate that markedly enlarged lymph nodes might
reflect a highly activated, humoral immune response in
AIH, as observed in our patient.

fuse infiltration of the liver parenchyma without forming a discrete mass[11]. Although the imaging findings of
lymphoma vary appreciably in each case[12,13], 18F-FDG
PET/CT has become widely used in the diagnosis of
malignant lymphomas. However, only 67% of marginal
zone lymphomas and 40% of peripheral T-cell lymphomas can take up FDG[14]. The blood chemistry reports
and markedly enlarged HLLNs with weakly positive 18FFDG PET indicated that a malignant lymphoma could
not be excluded until biopsy.
CD (also known as angiofollicular lymph node hyperplasia) is a rare non-neoplastic lymphoproliferative disorder of unknown etiology[15]. Two clinical presentations
can be distinguished. The localized (unicentric) variant
of CD is the most common form of the disease and is
confined to a single lymph node chain or area; histologically, it is usually a hyaline vascular form and is often
asymptomatic and curable by surgical excision. The systemic (multicentric) variant of CD is less common and
more aggressive; its corresponding histological pattern is
a plasma cell variant and rarely the plasmablastic type[16].
Extremely high levels of interleukin (IL)-6[17] could be a
characteristic of the multicentric variant of CD but not
of IgG4-related systemic disease or other diseases presenting with lymphadenopathy[18]. CD is usually localized
to the chest (especially in the mediastinum and neck) and
rarely occurs in the abdominal cavity[19]. A differential
diagnosis was necessary between AIH and the unicentric
variant of CD. However, in this case, high serum levels
of liver transaminases, lymph node findings, and slightly
increasing levels of IL-6[17] did not correspond to the
unicentric variant of CD. Another differential diagnosis
was IgG4-related disease but serum levels of IgG4 were
substantially low.
A high incidence of swelling of the intra-abdominal
lymph nodes has been reported in patients with non-ma-
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INTRODUCTION
Greater than 600 000 percutaneous coronary interventions
(PCI) are performed each year in the United States. With
each PCI, patients are usually placed on more than one
antiplatelet regimen because of its proven benefit. The
very first agent available was aspirin, which inhibited
thromboxane A2, an agent that causes platelet aggregation, thus reducing cardiac events post PCI. Following aspirin, further studies examined two other drugs that were
available at the time: dipyridamole and cilostazol, both
of which inhibits phosphodiesterase differently to illicit
the same inhibition of platelet aggregation. Dipyridamole was found to be more efficacious in reducing stroke,
but not acute coronary syndrome and thus never made
into guidelines. Cilostazol proved beneficial in acute
coronary syndrome, but had more adverse side effects
and thus, there are no clear guidelines to specify its use in
PCI patients. More recently, P2Y12 receptors antagonist
have entered the market with astonishing efficacy. P2Y12
receptors are a class of purinergic receptors that exert
various affects, like platelet aggregation, when activated
by nucleotides, specifically adenosine diphosphate. Ticlopidine was the first P2Y12 antagonist approved for use.
Initially approved for the management of stroke, it was
later found efficacious in acute coronary syndrome and
became incorporated into the American Heart Association (AHA) and the American College of Cardiology
guidelines. Unfortunately, due to its hematologic side
effects, causing neutropenia and thrombotic thrombocytopenic purpura, the use of ticlopidine was taken out of
the 2011 AHA guidelines[1]. Clopidogrel, like ticlopidine,
is a thienopyridine derivative which works by inhibiting adenosine diphosphate induced platelet aggregation.
Clopidogrel has for the most part replaced ticlopidine as

Abstract
Thrombotic thrombocytopenia purpura (TTP) was first
described in 1924 as a “pathologic alteration of the
microvasculature, with detachment or swelling of the
endothelium, amorphous material in the sub-endothelial space, and luminal platelet aggregation leading
to compromise of the microcirculation”. Ticlopidine
induced TTP has been highly associated with autoimmune induced reduction in ADAMTS-13 activity. These
findings, to a lesser extent, have also been found in
clopidogrel induced TTP. We report a case of clopidogrel associated TTP in a patient that presented with
acute stroke, renal failure, and non-ST elevation myocardial infarction.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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the drug of choice for patients undergoing arterial stenting because the clopidogrel vs aspirin in patients at risk of
ischaemic events trial helped show that there is less risk
for neutropenia and thrombotic thrombocytopenia purpura (TTP) with the use of clopidogrel than ticlopidine[2].
However, with the rise in clopidogrel associated TTP in
the recent years, more special consideration should be
taken into account when selecting an antiplatelet therapy,
especially now that we have other options of P2Y12 antagonist like prasugrel (Effient) and Ticagrelor (Brilinta),
which have their own drawbacks like increased bleeding
with low body weight, and dyspnea, ventricular pauses
and increased serum uric acid, respectively[1,3].
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Figure 1 Timeline of platelet levels while patient underwent treatment
with methylprednisolone 40 mg iv and plasmapheresis (platelet numbers
equate to × 1000).

CASE REPORT
A 67-year-old male with past medical history of hypertension, diabetes mellitus, coronary artery disease status
post coronary artery bypass, ischemic heart failure with
an ejection fraction of 25% with biventricular pacemaker
presented to a local hospital with complaints of left sided
weakness in both his upper and lower extremities that
quickly progressed to bilateral lower extremity weakness
with frequent falls. He was transferred to our intensive
care unit with a platelet of 14 000, a creatinine of 7.8,
and a diagnosis of acute stroke. His home medications
included aspirin, plavix, lisinopril, spironolactone, atorvastatin, glargine and aspart insulin. His home antiplatelet
therapy was held on arrival due to his thrombocytopenia
and drop in hemoglobin of 7.9 from a baseline of 11.
Cardiac markers were positive with a peak troponin of
25.0, a creatine kinase MB of 30 and an index of 4.6. A
ventricular paced rhythm was observed on electrocardiographic. Patient had denied any recent illness, and no prior medical history of autoimmune disease, human immunodeficiency virus, or malignancies. However, he claims
of being started on plavix 2 wk earlier for known coronary disease. Peripheral blood smear showed schistocytes,
lactic dehydrogenase was found to be 1182 and haptoglobin was 2, thus suggesting microangiopathic hemolytic
anemia. ADAMTS-13 was less than 5%, complement C3
was decreased slightly at 85 and C4 was normal at 16,
thus supporting TTP. Further Coombs testing was not
done. Prothrombin time was 11.2, partial thromboplastin
time was 30 and fibrinogen was 397, which did not support disseminated intravascular coagulation. Patient was
immediately started on IV methylprednisolone 40 mg iv
on day one for TTP, and he subsequently received 4 d of
plasmapheresis with dramatic improvement in his platelet
count and hemoglobin (Figure 1). He never had chest
pain or dyspnea and was always hemodynamically stable.
As his cardiac enzymes normalized with the onset of
TTP treatment, no further intervention was done. With
no further residual weakness and normal labs, our patient
was discharged home on PO prednisone.

as a “pathologic alteration of the microvasculature, with
detachment or swelling of the endothelium, amorphous
material in the sub-endothelial space, and luminal platelet
aggregation leading to compromise of the microcirculation”. There are two types: (1) Familial type (UpshawSchulman syndrome), which is rare, occurring in early
childhood, and chronically relapsing but self-limiting; and
(2) Sporadic or acquired type, which covers the majority
of the cases[3]. Clopidogrel induced TTP occurs at a rate
of about four per million patients taking the medication
with a mortality rate of 10%-20%, and is 15 times more
likely to occur within the first 2 wk of drug use[4,5]. Complications include severe thrombocytopenia, hemolytic
anemia, fluctuating or focal neuro-deficits from central
nervous system ischemia, renal failure and fever. Von
Willebrand factor (vWF) plays a role in platelet-platelet
and platelet-endothelial cell interactions. Large vWF multimers are the most potent in platelet clumping, and are
constantly secreted from endothelial cells. ADAMTS-13
is a naturally occurring protease that acts to cleave these
large vWF multimers, thus preventing uncontrolled platelet aggregation. Ticlopidine induced TTP has been highly
associated with autoimmune induced reduction in ADAMTS-13 activity. These findings, to a lesser extent, have
also been found in clopidogrel induced TTP. Our patient
had severely low ADAMTS activity level of < 5% (normal
is > 66%). Thus, treatment with steroids, and plasma exchange has been very effective[5-9]. Prompt recognition of
this disease is important to survival. Therapeutic plasma
exchange initiated within 3 d of TTP onset significantly
increases survival. Delay in therapy will not only increase
mortality, but also rate of relapse. Our patient responded
appropriately after 4 cycles of plasma exchange.
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ANIMAL DISEASES

Low grade spinal malignant triton tumor with mature
skeletal muscle differentiation
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Core tip: Malignant peripheral nerve sheath tumor
(MPNST) is an uncommon sarcoma with dismal prognosis. Low grade MPNST with skeletal muscle differentiation (malignant triton tumor) in cervical spine
is vanishingly rare. The present case is remarkable
because of its rare location, low grade histological features and unusual immunophenotype of the mature
skeletal muscle component, which were not previously
described. Thus, our study expands the morphological spectrum and the clinicopathological significance of
this uncommon tumor. These novel findings should be
interesting to the neuropathologists, neurologists and
neurosurgeons.

Abstract
Malignant peripheral nerve sheath tumor (MPNST) is an
uncommon sarcoma which arises from pluripotent stem
cells of the neural crest and differentiates predominantly towards Schwann cells. Low grade spinal MPNST
with skeletal muscle differentiation (malignant triton tumor) is vanishingly rare. In this study, we report a case
of a 53-year-old female with a homogenously enhancing C2-C4 extradural lesion. The lesion demonstrated a
biphasic histologic pattern with a diffusely infiltrating,
atypical spindle cell component strongly positive for
vimentin and focally positive for S-100. The second
component consisted of diffusely scattered clusters of
mature skeletal muscle cells which were positive for
desmin, fast myosin and muscle specific actin but negative for Myogenin and MyoD-1. The Ki-67 labeling index
was low (< 1%) and no necrosis was identified. The
present case is remarkable because of its rare location,
low grade histology and unusual immunophenotype of
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INTRODUCTION
Malignant peripheral nerve sheath tumor (MPNST) is
an uncommon soft tissue sarcoma which arises from
pluripotent stem cells of the neural crest and differentiates towards Schwann cells[1]. Spinal MPNSTs are rare
and have dismal prognosis[2]. MPSNT with coexistence
of rhabdomyosarcomatous elements are termed malignant triton tumor (MTT)[3] and have been rarely reported
in the spinal cord[4]. Typically, they are high grade with
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Figure 1 Pre-operative magnetic resonance imaging
of the cervical spine. On coronal (A) and sagittal (B) view
showed an extradural soft tissue mass at C2-C4 levels. After
debulking of the mass (C) and at 10 mo post-operative follow
up (D) showed markedly decreased mass effect on the cervical cord.

worse prognosis compared to conventional MPNST[5,6].
Low grade spinal MTT is vanishingly rare with a single
case reported in literature[2]. A low grade spinal MTT
with cytologically benign and immunophenotypically mature skeletal muscle component has not been previously
described.

ment no radiation treatment were started. She is currently
under regular follow up every six month (Figure 1D, 10
mo post-operative MRI), without evidence of recurrence
(23 mo post surgery).
Pathological findings
The tumor was received as tan soft tissue aggregates
measuring 5.0 cm × 3.4 cm × 0.8 cm. Microscopic examination demonstrated a distinctly biphasic neoplasm
with an infiltrating, moderately atypical amitotic spindle
cell component (Figure 2A). This component had hypercellular areas that alternate with paucicellular highly
collagenized areas containing small-spindled nuclei with
a wavy appearance, suggestive of a low grade malignant
peripheral nerve sheath tumor[7]. The second component
consisted of diffusely scattered clusters of mature appearing amitotic small skeletal muscle cells (Figure 2B).
The immunohistochemical studies showed the spindle
cell component to be strongly positive for vimentin (Figure 3A) and focally positive for S-100 (Figure 3B), CD57.
Rare cells were positive for CD34 and CD117. The
neoplastic cells were negative for smooth muscle actin,
estrogen receptor, EMA, AE1/AE3 and p53. The small
round cells with skeletal muscle morphology showed a
mature skeletal muscle phenotype with expression of
desmin, fast myosin and muscle specific actin (Figure
3C). However, they were negative for rhabdomyoblastic
markers Myogenin and MyoD-1. Neurofilament protein
immunostain did not show any entrapped axons in the
lesion. The Ki-67 labeling index was low (< 1%) (Figure
3D) and no necrosis was identified. The immunomorphological features were interpreted to be consistent
with unusual low grade variant of MPNST with mature

CASE REPORT
Clinical history
A 53-year-old female without family history or stigmata
of neurofibromatosis presented with worsening neck pain
and right sided neck stiffness. The pain is present in the
left side (buzzing in left hip and left heel). The quality of
the pain is described as aching and shooting (pulling, popping) and the severity of the pain is at 6/10. The symptoms are aggravated by position and twisting. The pain is
worse during the night while the stiffness is present all day.
Physical examination is unremarkable except for right facial nerve weakness nerve. MRI showed a homogenously
enhancing C2-C4 intraspinal extradural lesion exiting out
the foramen at C2-C3 in a dumbbell fashion (Figure 1A
and B). A C2-C4 laminectomy was performed by using a
combination of Leksell rongerus, Kerrisons and curettes.
A tannish shear mass was identified in the epidural space
from C2 to the top of C4. The mass was debulked from
the inside using the combination of pituitary rongeurs as
well as cavitron ultrasonic surgical aspirator debulking and
bipolar electrocautery. The post-operative MRI showed
markedly decreased mass effect on the cervical cord (Figure 1C). Bone stimulator and cervical collar were placed
after surgery. The patient is treated with Percocet for analgesia and managed by physical therapy. No adjuvant treat-
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A

Figure 2 Histopathology of
the tumor. A: High-power micrographs show a spindle cell
lesion with focally increased
cellularity and nuclear atypia;
B: Scattered clusters of mature-appearing, small round
cells with moderately abundant eosinophilic cytoplasm
(arrow head) resembling a
skeletal muscle differentiation.
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Figure 3 Immunohistochemistry. The spindle cells
are diffusely and strongly positive staining for vimentin (A)
and focally positive for S-100
protein (B); The small round
cells with skeletal muscle morphology showed positivity of
muscle specific actin (C); The
Ki-67 immunostaining shows
low labeling index (D).

B

200 μm

C

200 μm

D

200 μm

skeletal muscle differentiation. Neurofibroma and cellular schwannoma were also considered in the differential
diagnosis. But hypercellularity, nuclear enlargement (three
times the size of neurofibroma nucleus), infiltrative
growth pattern, lack of neurofilament immunostaining
and focal S-100 positivity favored the diagnosis of low
grade MPNST. Of note, cellular schwannoma is typically
strongly and diffusely positive for S-100 and neurofibromas shows entrapped neurofilament positive axons.

mitotic rate and Ki-67 labeling index) and have worse
prognosis compared to conventional MPNST[5,8,9]. Only a
small number of MPNSTs are low grade (15%) and they
can have diverse histopathology, location and growth patterns[7,9]. Smooth muscle differentiation has been reported in a case of low grade MPNST[10]. However, mature
skeletal muscle component in a low grade MPNST has
not been previously reported.
The skeletal muscle component was diffuse and
seemed an integral part of the tumor. The diffuse nature
of the skeletal muscle component excluded the possibility
that this was entrapped muscle at the edge of the tumor.
Malignant triton tumors typically have a rhabdomyosarcomatous component[3]. Benign triton tumor usually
refers to neuromuscular hamartomas, where mature skeletal muscle replaces nerve fascicles[11]. In contrast to conventional MTT which are positive for rhabdomyoblastic
markers Myogenin and MyoD-1, both markers are negative in our case. MyoD-1 and myogenin are members of
the Myogenic transcriptional regulatory protein, are the

DISCUSSION
The present case is remarkable because of its location,
low grade histology and unique phenotype of the skeletal muscle component. A literature review of the spinal
MPNSTs revealed a total of 59 reported cases with only
one case showing exclusive extradural location in cervical
spine[2,8]. Exclusively extradural cervical spinal location of
our case is unusual. Spinal MPNSTs, reported in the literature typically show high grade histology (necrosis, high
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most widely used markers to express the early in skeletal
muscle differentiation. They are very sensitive and specific for the diagnosis of immature skeletal muscle in rhabdomyosarcoma. Mature skeletal muscle component in a
diffusely infiltrating peripheral nerve sheath tumor with
hypercellularity and nuclear atypia is very unusual. Low
grade MTT has been reported in the oral cavity[12] and recently in lumber spine[2]. In both the cases, immunophenotypic maturity of the skeletal muscle component was
not evaluated by MyoD-1 and Myogenin immunostain.
In the only reported low grade spinal MTT, the patient is
alive after 18 mo with no evidence of disease following
total surgical removal and radiotherapy[2]. Although the
clinical indication of such features is still undetermined,
the mature skeletal muscle differentiation might indicate
a better prognosis than the conventional MTT, evidenced
by the prolonged disease free interval of our patient (23
month post surgery without chemotherapy and radiation
therarpy).
In conclusion, here we have reported a case of lowgrade MTT with unusual location and distinctive mature
skeletal muscle differentiation, which expands the morphological spectrum of this rare tumor.
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PATHOLOGICAL CONDITIONS, SIGNS AND SYMPTOMS

Desmopression is an effective adjunct treatment for
reversing excessive hyponatremia overcorrection
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acute rise of sodium, respectively. Serum Na was gradually re-corrected in 2-3 mmol/L daily increments from
118 mmol/L until 130 mmol/L. Hypokalemia was slowly
corrected with resultant auto-correction of metabolic
alkalosis. The patient discharged home with no neuth
rologic sequaele on the 11 hospital day. In euvolemic
hyponatremic patients controlling nausea may contribute to unpredictable free water diuresis. The addition of
an antidiuretic hormone analog, such as desmopressin
can limit urine output and prevent an unpredictable rise
of the serum sodium.
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Core tip: In euvolemic hyponatremic patients, controlling the underlying reason of excessive vasopressin
secretion may lead to sudden, large-volume free water
diuresis and rise of serum sodium exceeding 12 mmol/L
per day. Polyuria after presentation with symptomatic
hyponatremia is a serious warning sign and should not
be ignored. These patients need frequent electrolyte
monitoring and, in case of excessive rise of serum sodium, pure water replacement with 5% dextrose in water
to achieve a targeted reduction in serum sodium levels.
Early addition of an antidiuretic hormone analog, such
as desmopressin, can limit urine output and improve
patient outcome.

Abstract
We report a case of a 50-year-old malnourished African
American male with hiccups, nausea and vomiting who
was brought to the Emergency Department after repeated seizures at home. Laboratory evaluations revealed
+
sodium (Na ) 107 mmol/L, unmeasurably low potassium, chloride < 60 mmol/L, bicarbonate of 38 mmol/L
and serum osmolality 217 mOsm/kg. Seizures were
controlled with 3% saline Ⅳ. Once nausea was controlled with iv antiemetics, he developed large volume
free water diuresis with 6 L of dilute urine in 8 h (urine
osmolality 40-60 mOsm/kg) and serum sodium rapidly
rose to 126 mmol/L in 12 h. Both intravenous desmopressin and 5% dextrose in water was given to achieve
a concentrated urine and to temporarily reverse the
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INTRODUCTION

Ion concentration (mm)

Acute hyponatremia can cause death if cerebral edema
and seizures are not treated promptly[1]. Conversely, osmotic demyelination syndrome (ODS) will occur with
rapid correction of severe chronic hyponatremia (serum
sodium concentration 120 mmol/L or less) that has been
present for more than 2 or 3 d, the time required for
the cerebral adaptation to occur[2]. Excessive correction
of chronic hyponatremia triggers a cascade of injury in
the brain beginning with breakdown of the blood-brain
barrier and culminating in the programmed death of oligodendrocytes, the cells that form myelin sheaths in the
central nervous system[3]. Known risk factors for ODS
are hyponatremia (both in duration and severity), rapid
correction of hyponatremia with more than 12 mmol/L
in less than 24 h, hypokalemia on presentation[4-6], low
BUN with malnourished state, alcoholism, liver disease
and seizures on presentation[7,8].
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Figure 1 Serum and urine electrolyte concentrations over time. The patient
spent 0-120 h in the intensive care unit.

the medical intensive care unit (ICU) for close monitoring.
Shortly after admission to the ICU, the patient developed large volume free water diuresis with 6 L of dilute
urine over 8 h (initial Uosm 60 mOsm/kg; repeat 4 h later
40 mOsm/kg). The patient’s serum sodium rapidly rose
to 126 mmol/L within 12 h and he became drowsy. At
that point of time, the decision was made to start desmopressin at 1 mcg iv twice a day to minimize dilute urine
output, increased to 2 mcg iv twice daily the next day. We
also administered 5% dextrose in water (D5W) to replace
free water over 10 h, calculated to decrease serum sodium to 120 mmol/L. The patient’s serum sodium concentration dropped to 118 mmol/L in 12 h after starting
desmopressin and his urine output decreased to ≤ 2 L/d
for the next several days. Thereafter, serum sodium was
corrected gradually in 2-3 mmol/L daily increments until
130 mmol/L was reached with continued water restriction (Figure 1). After that point, serum potassium was
slowly corrected with per os potassium supplements, with
the resultant and expected auto-correction of metabolic
alkalosis, once serum potassium normalized. The patient was released from the medical ICU on day 5 to the
medical ward and discharged home on day 11th day with
a weight of 71.4 kg. The patient fully recovered without
any neurological sequelae and was discharged home with
appropriate instructions, including limiting his fluid intake and avoiding self-induced nausea and vomiting.

CASE REPORT
A 50-year-old African American male with history of hypertension and chronic intractable hiccups was brought
to the emergency department (ED) by family members
after three episodes of seizures at home, with the last
episode few hours prior to admission and lasting for 10
min. The patient has been having hiccups for several
years, which worsened acutely over 3 wk prior to admission. In order to control his hiccups, he has been drinking large amount of water and a proprietary carbonated
beverage (Sprite®), as well. He reported nausea and daily
vomiting and avoided solid food for the last two weeks
prior to admission. He observed that his hiccups have
improved temporarily with vomiting and the persisting
and crescendo hiccups frustrated him enough to induce
voluntary vomiting repeatedly.
On admission, his vital signs included a temperature
of 36.4 ℃, blood pressure of 168/73 mmHg with a heart
rate of 81 beats/min, respiratory rate 18/min and body
weight of 72.7 kg. General physical examination revealed
an alert malnourished African-American male, oriented to
person, place, and time with no focal neurological findings.
Physical exam was unremarkable with no detectable peripheral edema. In the ED, the patient’s serum electrolyte
concentrations were: sodium of 107 mmol/L, potassium
less than 1.5 mmol/L, chloride less than 60 mmol/L, bicarbonate of 38 mmol/L with a pH of 7.60. Blood urea
nitrogen (BUN) measured 4 mg/dL, creatinine 0.7 mg/dL
and serum osmolality 217 mOsm/kg. Liver function
tests were within normal limits. EKG noted prolonged
QT intervals (616 ms) and non-specific ST-T abnormalities. No arrhythmia was observed. Emergent treatment
included 150 mL 3% saline Ⅳ bolus to control seizures,
intravenous chlorpromazine (Thorazine®) and baclofen to
control hiccups, nausea and vomiting and 1 L of normal
saline with 40 mmol/L of potassium-chloride over 5 h.
Six hours after the ED presentation, he was admitted to

WCCR|www.wjgnet.com

+

-

DISCUSSION
Based on the co-morbid features during admission (hypokalemia, seizures, low BUN, rapid rise of sodium), our
patient was at a very high risk of developing ODS[9,10].
In our patient, nausea and vomiting contributed to the
development of both hyponatremia[11] and metabolic alkalosis[12]. The presenting clinical picture for our patient
on arrival was similar to the syndrome of inappropriate
anti-diuretic hormone secretion (SIAD)[13,14]. In his case,
however, the causes for excessive release of vasopressin
(or anti-diuretic hormone) were reversible ones: nausea
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Figure 2 Serum and urine osmolarity over time. The patient spent 0-120 h
in the intensive care unit.
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Figure 3 Urine output over time. The patient spent 0-120 h in the intensive
care unit.

and hiccups. Nonetheless, once his nausea was resolved,
alternative stimuli to maintain the vasopressin level (e.g.,
hypovolemia) were absent. The patient excreted the free
water accumulated prior to admission in the form of dilute urine, leading to the observed large rise of serum sodium. We could not correct metabolic alkalosis with iv acid
infusions, as neither ammonium chloride nor hydrochloric
acid[15] were available either in our institution or from any
of the surrounding healthcare facilities. We specifically
monitored serum osmolality to reflect on all osmotically
active substances (sodium, potassium and BUN; Figure 2)
and avoided sudden correction of hypokalemia, which
could have resulted in increased global osmolality[3,10].
Immediate correction of hypokalemia is associated with
ODS[6,16,17], perhaps due to rise in intracellular potassium.
This case illustrates that administration of desmopressin can be a successful strategy both to ameliorate sodium
overcorrection and to avoid inadvertent overcorrection
of hyponatremia, if significant free water diuresis emerges during recovery from hyponatremia. Inadvertent overcorrection of hyponatremia is, in fact, common[18] and
should be viewed as a medical emergency[19]. The administration of hypertonic saline sometimes increases serum
sodium more than expected because of unanticipated water diuresis that may develop during the course of therapy. This was the case in our patient, who had additional
risk factors for concentration impairment in the kidneys.
This prompted us, along with free water administration,
to use desmopressin to minimize urine output and alleviate overcorrection of hyponatremia (Figure 3). Avoiding
overcorrection with oral intake is difficult since hyposmolality suppresses thirst and patients may reject water that
is offered to them. Oral intake is not an option in patients
with altered mental status. Finally, attempting to match
urinary water losses with intravenous or orally administered electrolyte-free water requires intensive monitoring
of fluid balance that is often impractical. Such a strategy
has been reported in the medical literature[20], including in
a series of 20 patients, where pre-emptive administration
of desmopressin prevented excessive water diuresis and
fewer patients required 5% dextrose in water (D5W) administration for therapeutic re-lowering of the sodium[21].
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For these reasons, administration of vasopressin or synthetic vasopressin analog, such as desmopressin may be a
more attractive strategy. Our paper strengthens and confirms the limited published experience to date with the
use of desmopressin to prevent or reverse overcorrection
of hyponatremia, in face of co-existing complex electrolyte disturbances[22].
In conclusion, controlling nausea or any other reversible causes of excessive vasopressin release may lead to
unpredictable free water diuresis in euvolemic hyponatremic patients. Polyuria after symptomatic hyponatremia
on presentation is a serious warning sign. Early addition
of an antidiuretic hormone analog, such as desmopressin, can limit urine output and prevent unpredictable free
water losses with sudden rise in serum sodium, simplifying the managements of these complex and high-risk
scenarios.
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PATHOLOGICAL CONDITIONS, SIGNS AND SYMPTOMS

Dissociative disorder presenting as foreign accent syndrome
Nikita Rajpal, Subho Chakrabarti
gests that psychological factors such as personality,
trauma, stressful life events and psychiatric disorder;
familial factors such as parental discord and parental
death and family conflicts; and, social factors such the
possible influence of the media may also be involved in
the production of foreign accents by patients.
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Core tip: The foreign accent syndrome (FAS) is a rare
speech disorder, characterised by the appearance of
a new accent, different from the speaker’s native language and perceived as foreign by others. In the majority of patients, FAS is secondary to focal brain damage, but infrequently, it has been reported in association with psychiatric disorders, including dissociative or
conversion disorders. The case of a young woman with
FAS is described here, which shows that in rare instances dissociative disorder may be implicated in the
genesis of the FAS. The aetiology of FAS is complex,
and both biological and psychosocial factors could play
a role in its onset.

Abstract
The foreign accent syndrome (FAS) is a rare speech
disorder, characterised by the appearance of a new
accent, different from the speaker’s native language
and perceived as foreign by others. In the majority
of patients, FAS is secondary to focal brain damage
caused by stroke or other neurological disorders. Infrequently, FAS has been reported in association with
psychiatric disorders, including dissociative or conversion disorders. The case of a young woman with recurrent episodes of speaking with a foreign accent is described. Repeated neurological examinations, imaging
and electroencephalography did not reveal any brain
abnormality. However, there was a history of a difficult
childhood, alcohol dependence in the father, parental
discord, alleged sexual abuse in the past, interpersonal
difficulties and parental death. Episodes were precipitated by stressful life circumstances and resolved
spontaneously, or with supportive treatment. She had
additional “suspect” symptoms such as non-epileptic
seizures, aphonia and motor paralysis. All these features indicated that a dissociative disorder was involved in the genesis of her FAS. The influence of external factors such as the media was unclear. Generally
biological factors have been implicated in the onset of
FAS, but the presentation in this young woman sug-
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INTRODUCTION
The foreign accent syndrome (FAS) is a rare speech
disorder characterised by the appearance of a new accent, different from the speaker’s native language, and
perceived as foreign by the speaker and the listener[1-4].
To date, only about 85 patients with FAS have been
reported in the literature, beginning with Pick’s Czech
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patient first identified in 1919[4]. Previous exposure to
the new accent is not necessary for the foreign accent
to emerge[2]. The syndrome is marked by considerable
variability in its presentation, aetiology, and speech characteristics. Clinical manifestations are heterogeneous
among patients with FAS, but usually include segmental
deficits such as changes in vowel length and tenseness,
and prosodic abnormalities such as inappropriate word
and sentence stress. It has been suggested that FAS does
not reflect any particular language or foreign accent;
rather, it is characterised by a generic foreign accent.
Though in many instances FAS involves some degree
of aphasia or dysarthria, it is usually possible to distinguish the syndrome from the more typical presentations
of dysarthrias, aphasias or Apraxia of speech following
cerebral damage. Speech abnormalities in FAS can also
be differentiated from the dysarthria, mutism, aphonia
or stuttering, due to dissociative or conversion disorder.
The foreign accent is often persistent, but can also be
transient[1-4].
In an overwhelming majority of patients, the syndrome is secondary to acquired focal brain damage. It
usually follows stroke, but has been reported in patients
with head injury, cerebral haemorrhage, multiple sclerosis and migraine. In most such instances, the lesions
described have been found in the dominant hemisphere,
and in most cases have involved regions typically associated with Broca’s aphasia. Subcortical structures
also seem to be consistently affected[1-4]. The foreign accent syndrome has also been reported as a disorder of
speech development[5]. The underlying mechanisms of
production of the syndrome are still unclear. It has been
proposed that a variety of different lesions or factors
may be involved in production of the foreign accents by
patients[1-4,6-8].
In relatively rare instances, no neurological basis has
been found for patients presenting with the FAS, despite
repeated clinical examinations and/or imaging studies.
Some of these patients have been reported as having a
psychogenic cause for their foreign accents[3,6]. In others,
the syndrome has been linked with psychiatric disorders
such as psychotic or mood disorders[2,7,8]. There are also
a few case reports where FAS has been associated with
dissociative or conversion disorders[9-12].

started suddenly following stressful circumstances. The
earlier episodes had resolved spontaneously without
treatment in a few weeks to months.
The patient had experienced a very difficult childhood. Her father had a problem of drinking excessively,
and becoming violent and argumentative when intoxicated. There were frequent arguments between her parents
regarding this issue. Her father died in 2006 of alcoholic
liver disease. Following his death, their mother took over
the responsibility of running the family farm and looking after the patient and two of her younger siblings.
However, there were frequent altercations between her
mother and some of her father’s relatives who wanted to
usurp their land.
In July 2011, the patient changed her school and
enrolled in a residential school somewhat far from her
home. This was done at her own insistence, because
she did not like her old school and the students there.
However, she had great difficulty adjusting at her new
school. The rules seemed too strict to her and she felt
that the students in the new school looked down upon
her. So, she was very happy when in about a month’s
time she was allowed to go home for holidays. The patient remembered being very excited on the bus home
and talking endlessly. After reaching home she slept for
a while. When she woke up she suddenly started speaking almost exclusively in English with an accent, which
was perceived as “foreign” by her family members. She
hardly ever spoke in her native languages (Hindi and
Punjabi). When forced to do so by relatives she appeared
uncomfortable and spoke as if she were a “foreigner”.
This seemed strange to her family because they hardly
ever spoke English at home. After about a week the
patient developed several brief (10-15 min) episodes of
unresponsiveness, during which she was conscious and
aware of her surroundings, but could not talk or move.
There were no features suggestive of an epileptic seizure
such as loss of consciousness, tonic-clonic movements,
incontinence or injury. She was admitted in a local hospital for treatment. The episodes were diagnosed as
non-epileptic, and according to the patient she received
aversive electric shocks to terminate the episodes. She
was discharged after about a week’s stay at the hospital.
At home for the next two weeks, the patient had great
difficulty walking and could not speak at all. She would
either crawl, or walk with assistance. Although she tried
to speak, it appeared as if “she had lost her voice”. She
communicated mostly by gestures, and had to be helped
by her mother in carrying out all activities of daily living. After two weeks she suddenly regained her ability to
walk and talk properly. Following this, she again started
to speak mostly in English with a foreign accent. This
lasted for about two months, after which the patient
gradually switched back to using her native tongue. She
was not sent back to the residential school, and stayed
back home with her mother and younger brother and
sister. She did well till about March 2012, when her
mother died rather tragically in a road traffic accident.

CASE REPORT
A 20-year-old, unmarried woman was referred to the
department of psychiatry of a multi-speciality hospital
in North-India from the neurology outpatient clinic in
August 2012. She was accompanied by her 18-year-old
brother. Both were orphans and were staying with their
maternal relatives some distance away from the hospital.
Both the patient and her brother reported that she had
had several episodes of speech disturbance since August
2011. During these episodes she would speak almost
exclusively in English, which was not her native tongue
and in a foreign sounding accent. All these episodes had

WCCR|www.wjgnet.com

1818

February 8, 2014|First Edition|

Rajpal N et al . Foreign accent syndrome in dissociative disorder

The patient who was intensely attached to her mother
was grief stricken and missed her mother terribly. However, she appeared to be getting over the bereavement till
about four months later, when she again started speaking
in English with a foreign accent again. She was brought
to the neurology outpatient clinic, where repeated neurological examinations, an electroencephalography (EEG)
and a computed tomography scan did not reveal any
evidence of cerebral pathology. Hence, she was referred
to the psychiatry department to evaluate her for psychogenic causes for her foreign accent.
Apart from her father’s alcohol dependence, there was
no history of any mental illness in the family. Birth and
early development history was unremarkable. She was an
average student at school and had no disciplinary problems
there. Her younger brother and sister were healthy. Following their mother’s death all three siblings were staying with
their maternal relatives, and were being well looked after.
On examination she came across as a pleasant mannered and cooperative young woman. She was rather
fashionably dressed. Throughout the interview she
spoke predominantly in English, with a nasal intonation
and an accent vaguely resembling an American one. Her
speech also appeared to closely mimic that of anchors
and presenters of English language programmes on the
television. When forced to speak in her native tongue,
she appeared uncomfortable, as if she unfamiliar with
these languages. She spoke as an English speaking foreigner would, and seemed to be imitating actors in movies or persons on the television, who spoke with similar
accents. Recordings of her speech were not available,
but the impression derived from hearing her speak, was
that the disturbances were mostly at a phonological level.
Segmental and prosodic changes seemed to be involved,
leading to changes in patients’ accent, and making it
sound foreign to her family members. There appeared to
be no changes at the semantic and syntactic level from
her previous usage of English.
Remarkably, she manifested no distress at her strange
way of speaking. She said that she was quite comfortable
with her manner of speaking, but her family members
found it strange and objectionable. There were no other
abnormalities on the mental state examination. Her
brother was aware that she had a foreign accent syndrome. He had searched the internet and was concerned
that she might have some brain damage. A diagnosis of
mixed dissociative disorder according to ICD-10[13] was
provisionally made (the equivalent DSM Ⅳ TR[14] diagnosis would be dissociative disorder NOS). Repeated
neurological examinations, review of her imaging and
EEG findings, and consultation with the neurologists
did not suggest a cerebral cause for her symptoms. Although a detailed semi-structured assessment of her
problems was carried out, the patient did not cooperate
for formal psychological testing. Nevertheless, both the
patient and her brother were constantly reassured on the
basis of these results that the problem was most likely to
be of psychological origin, and there was no evidence of
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brain damage. The patient was encouraged to discuss her
problems and emotional distress in one-to-one sessions
with the treating doctor. About four or five such sessions were conducted over the next two months. During
these sessions, apart from other interpersonal difficulties,
the patient revealed multiple instances of alleged sexual
abuse starting from a very young age by different family
members and friends. Her speech gradually improved
and she lost all traces of her foreign accent during this
period. Shortly after this she discontinued therapy on
her own accord saying that she feared she might become
too dependent on the therapist.

DISCUSSION
The presentation of the FAS in this patient was similar
to descriptions of the syndrome, both in instances of it
being secondary to dissociative or conversion disorder,
as well as those following brain damage[1,2,6-12]. Not only
did the patient speak in a language different from her native tongue, but she also used an accent, which was perceived as foreign by her family members. Additionally,
when forced to speak in her native tongue she appeared
uncomfortable, and spoke in the manner of a foreigner
unfamiliar with the language. She had three similar episodes of FAS, all of which resolved within a few weeks
to a couple of months. Spontaneous resolution of FAS
has also been reported in patients with brain damage
and those with psychiatric disorders[2,8-10]. Recurrent episodes have been linked with exacerbations of psychosis
in some reports[8].
In this patient repeated neurological examinations,
imaging and EEG did not reveal any brain abnormality. On the other hand, there was a history of a difficult
childhood, alcohol dependence in the father, parental
discord, alleged sexual abuse in the past, family conflict,
interpersonal difficulties and parental death. All episodes
were precipitated by stressful life circumstances. While in
the first two episodes the foreign accent resolved spontaneously, the third episode resolved rapidly with reassurance and supportive sessions. She had additional “suspect” symptoms such as non-epileptic seizures, aphonia
and motor paralysis. All these features enabled the diagnosis of a mixed dissociative disorder (ICD 10)[13] to be
made with some confidence. The equivalent diagnosis in
DSM IV TR[14] would be dissociative disorder NOS.
In DSM-Ⅳ[14], dissociation is defined as “a disruption in the usually integrated functions of consciousness,
memory, identity, or perception of environment”. As a
complex psychopathological process, dissociation occurs
on a continuum ranging from minor normative reactions
to clinically diagnosable psychiatric conditions. A history
of neglect and abuse, or other traumatic events during
childhood can be risk factors in the pathogenesis of
adult dissociative psychopathology.
In many respects, the presentation of the FAS in this
patient was concordant with what has been reported
earlier in patients with dissociative/conversion disorder
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and FAS. For example, the association with aphonia and
the presence of interpersonal conflicts or stressful circumstances, the good prognosis for recovery and spontaneous remission, have all been noted in earlier such
instances[9-12].
Other aspects of her presentation were also remarkable. Her younger brother was very much aware of the
existence of a foreign accent syndrome and believed it
was caused by brain damage. Whether his beliefs influenced the patient’s presentation of a foreign accent was
not clear. Secondly, the influence of the media on the
presentation of FAS in this patient was a distinct possibility. Her accent closely resembled that of television
anchors and presenters, as well as movie actors, who
frequently speak with similar foreign accents. Indeed,
in 2007, there was a much publicised case of a young
boy from a remote town in India who suddenly started
speaking in fluent English with an American accent[15].
He also claimed to be the reincarnation of a dead American scientist. Though the boy was never formally examined, but certain parts of his presentation suggested the
occurrence of FAS. His problems were also believed to
be influenced by difficult circumstances, and the electronic media. However, our patient appeared not to have
heard of this incident.
FAS usually follows brain damage; hence, biological
factors have been implicated in most patients with foreign accents. Purely psychogenic origin of FAS, as in this
instance, is a rare occurrence. Moreover, the presentation
of FAS in this young woman suggests that psychosocial
factors such as personality, interpersonal difficulties,
early upbringing, trauma, stressful life events and psychiatric disorder; familial factors such as parental discord
and parental death, and family conflicts; and, social factors such as the possible influence of the media and the
internet may also be involved in the in the production of
foreign accents by patients. Thus, it highlights the fact
that in certain patients, psychosocial factors may give rise
to a foreign accent, which is virtually indistinguishable
from its occurrence following brain damage.

The authors describe a case of young woman with recurrent episodes of speaking with a foreign accent syndrome related dissociative phenomena precipitated
by stressful life circumstances and resolved spontaneously, or with supportive
treatment. This is very interesting case and well presented.
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CHEMICALLY-INDUCED DISORDERS

Angiotensin-Ⅱ inhibitor (olmesartan)-induced collagenous
sprue with resolution following discontinuation of drug
Jennifer A Nielsen, Anita Steephen, Matthew Lewin
sub-epithelial collagen table. After 2 mo cessation of
olmesartan, the patient’s symptoms improved, and
follow-up endoscopy was normal with complete villous
regeneration. These findings suggest that olmesartan
was a contributing factor in the etiology of this patient’s CS.
Clinicians should be aware of the possibility of druginduced CS and potential reversibility after discontinuation of medication.
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Core tip: Collagenous sprue (CS) is a pattern of smallbowel injury characterized histologically by marked
villous blunting, intraepithelial lymphocytes, and thickened sub-epithelial collagen table. Clinically, patients
present with diarrhea, abdominal pain, malabsorption,
and weight loss, which raises suspicion of celiac disease. Clinicians should be aware of the possibility of
drug-induced CS and potential reversibility after discontinuation of medication.

Abstract
Collagenous sprue (CS) is a pattern of small-bowel
injury characterized histologically by marked villous
blunting, intraepithelial lymphocytes, and thickened
sub-epithelial collagen table. Clinically, patients present with diarrhea, abdominal pain, malabsorption, and
weight loss. Gluten intolerance is the most common
cause of villous blunting in the duodenum; however,
in a recent case series by the Mayo Clinic, it has been
reported that olmesartan can have a similar effect. In
this case report, a 62-year-old female with a history
of hypothyroidism and hypertension managed for several years with olmesartan presented with abdominal
pain, weight loss, and nausea. Despite compliance to
a gluten-free diet, the patient’s symptoms worsened,
losing 20 pounds in 3 wk. Endoscopy showed thickening, scalloping, and mosaiform changes of the duodenal mucosa. The biopsy showed CS characterized by
complete villous atrophy, lymphocytosis, and thickened
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Original sources: Nielsen JA, Steephen A, Lewin M. Angiotensin-Ⅱ inhibitor (olmesartan)-induced collagenous sprue with resolution following discontinuation of drug. World J Gastroenterol
2013; 19(40): 6928-6930 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i40/6928.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i40.6928

INTRODUCTION
Collagenous sprue (CS) is a pattern of small-bowel injury
characterized histologically by marked villous blunting,
increased intraepithelial lymphocytes, and thickened collagen table. Clinically, patients present with diarrhea,
abdominal pain, malabsorption, and subsequent weight
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Figure 1 Scalloped mucosa (A) and normal duodenum (B) (endoscopy).

Figure 2 Complete duodenal villous blunting (A) and villous regeneration
(B) (hematoxylin and eosin, × 400).

loss. Gluten intolerance is the most common cause of
villous blunting in the duodenum; however, in contrast to
celiac disease, many patients with CS do not respond to a
gluten-free diet[1]. Recently, the Mayo Clinic reported in a
series of 22 cases that olmesartan can cause a similar severe spruelike enteropathy[2]. We report one such case of
a woman who had been managing her hypertension with
olmesartan for the previous couple years.

epithelial lymphocytosis (Figures 2A and 3A). A few days
later, the patient was admitted to the Emergency Department for bloody stools and advised to discontinue taking
olmesartan because her blood pressure was “normotensive”. After cessation of olmesartan the patient’s symptoms improved, and 3 mo later EGD (Figure 1B) and
biopsy findings were normal, with histologic examination
demonstrating complete villous regeneration in the duodenum (Figures 2B and 3B). These findings suggest that
olmesartan was a contributing factor in the etiology of
this patient’s CS.

CASE REPORT
A 62-year-old female with a history of hypothyroidism
and hypertension presented with abdominal pain, weight
loss, change in bowel habits, nausea, and increased bloating/gas; she denied any new medications or nonsteroidal
antiinflammatory drugs use. Initial endoscopy was normal; however, the histologic findings showed a CS characterized by complete villous atrophy, up to 100 intraepithelial lymphocytes per 100 epithelial cells, and focally
thickened sub-epithelial collagen table. Immunohistochemical stains showed prevalent CD3 positive intraepithelial lymphocytes with no evidence of lymphoma. Celiac markers and anti-enterocyte antibodies were negative;
however, histocompatibility leukocyte antigen (HLA)DQ2 was present. Despite compliance to a gluten-free
diet, the patient’s symptoms worsened, losing 20 pounds
in 3 wk. A second esophagogastroduodenoscopy (EGD)
showed thickening and scalloping of duodenal mucosa
(Figure 1A). Subsequent histology revealed increased
thickness of the collagen band, compared to the previous
biopsies, persistent complete villous blunting, and intra-

WCCR|www.wjgnet.com

DISCUSSION
Many authors still regard CS as a part of the spectrum
of celiac disease and designate non-responsive patients
as being a “refractory sprue”[3]. Both infectious agents
and allergic reactions are speculated to be involved in the
mucosal injury for a CS, but the etiology and pathogenesis are still unknown[4]. Previous accounts of non-gluten
sensitivity-related small bowel villous flattening have
been reported. In one case series, seven patients all experienced symptoms suggestive of gluten sensitivity and
had morphologically-similar mucosal injury in their small
bowel biopsy specimens. Regardless of their gluten consumption, all patients experienced clinical improvement
and mucosal regeneration. The cause and resolution of
their injury is unknown, demonstrating that celiac sprue
is not the only disease which can cause villous blunting[4].
In a recent study at Mayo Clinic, 22 patients with
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A

B

Figure 3 Thickened collagen table (A) and normal histology (B) (trichrome, × 400).

unexplained chronic diarrhea and enteropathy and no
response to treatments for celiac disease experienced
clinical improvement after suspension of olmesartan.
All patients had either partial or total duodenal villous
atrophy, 6 of which showed a thickened collagen table.
Additionally, 7 patients had collagenous or lymphocytic
gastritis, and 5 patients had microscopic colitis. Many of
these patients were on olmesartan for months or even
years before onset of symptoms. Follow-up biopsy confirmed histologic improvement of the duodenum in 18
patients with sprue-like changes[2], demonstrating that CS
can be induced by an autoimmune response to drugs and
that morphologic pattern of injury is not necessarily indicative of underlying, specific etiology. As in our patient,
68% of these patients had HLA-DQ2, which is significantly higher than the prevalence reported in the general
population of 25%-30%[2].
In conclusion, we report a clear case of an angiotensin-Ⅱ inhibitor that caused villous blunting of the duo-

denum and gastrointestinal symptoms similar to those of
celiac disease. Clinicians should be aware of the possibility of olmesartan-induced CS, with potential reversibility
after discontinuation of the drug.
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CHEMICALLY-INDUCED DISORDERS

Severe irinotecan-induced toxicity in a patient with
UGT1A1*28 and UGT1A1*6 polymorphisms
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T1A1*6 polymorphism (G/A). The patient was treated
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with FOLFIRI for 9 cycles and underwent two irinotecan dose reductions according to pharmacokinetic data
regarding exposure to the active metabolite, SN-38.
Simultaneous heterozygous UGT1A1*28 and UGT1A1*6
polymorphisms may produce higher exposure to SN-38
and a higher risk of adverse effects related to irinotecan. Additional studies will be necessary to determine
the optimal starting dose of irinotecan for patients with
both UGT1A1*28 and UGT1A1*6 polymorphisms.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Irinotecan; Toxicity; UGT1A1*28 ; UGT1A1*6 ;
Polymorphism
Core tip: This is the first reported case. This patient
with heterozygous UGT1A1*28 and UGT1A1*6 polymorphisms experienced two dose reductions of irinotecan due to severe toxicity according to pharmacokinetic
analyses of SN-38 and SN-38 glucuronide levels. It
seems that this patient benefited from a longer treatment duration, suggesting that irinotecan dose individualization for mutant metastatic colorectal cancer
patients with heterozygous UGT1A1*28 or UGT1A1*6
polymorphisms may be warranted.

Abstract
Many studies have demonstrated the impact of UGT1A1
on toxicity of irinotecan. In particular, patients bearing UGT1A1*28 (TA 7/7) have a higher risk of severe
neutropenia and diarrhea. Based on this, prescribers of
irinotecan are advised that patients with UGT1A1*28
(TA 7/7) should start with a reduced dose of irinotecan,
although a particular dose is not specified. Research
in Asian countries has shown a lower incidence of UGT1A1*28 (TA 7/7), while UGT1A1*6 (A/A) is more often
found and is associated with severe irinotecan-related
neutropenia. We report here a case of a metastatic
colorectal cancer patient who is heterozygous for the
UGT1A1*28 polymorphism (TA 6/7) as well as the UG-
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INTRODUCTION
The FOLFIRI regimen, which is composed of 5-fluorouracil (5-FU), leucovorin, and irinotecan, is a commonly
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used treatment regimen for metastatic colorectal cancer.
UGT1A polymorphisms have been the focus of irinotecan pharmacokinetics (PK) and toxicity research since
UGT1A enzymes play a key role in the glucuronidation
of the active metabolite of irinotecan, SN-38, to the inactive SN-38G[1-3]. There have been a number of studies to
examine the associations of the UGT1A1, UGT1A7, and
UGT1A9 genotypes and severe irinotecan-induced toxicity, particularly diarrhea and neutropenia[4-7]. The data
strongly suggest that the UGT1A1*28 genotype is associated with severe irinotecan-induced diarrhea and neutropenia[7-9], which led to a change in the irinotecan United
States label to recommend dose reduction in patients
with lower UGT1A1 activity. The incidence rates of
severe neutropenia and diarrhea (grade 3/4) in patients
homozygous for UGT1A1*28 (TA 7/7) in Western and
Eastern populations were > 30%[10,11]. Interestingly, there
are no polymorphisms at the UGT1A1*6 locus reported
in the Western population. However, studies in Asian
countries indicated that there is a common (35.8%-38.9%)
single nucleotide polymorphism at the UGT1A1*6 (G→
A) locus that is associated with severe irinotecan-related
neutropenia [12-14]. The effects of other UGT1A7 and
UGT1A9 polymorphisms on irinotecan-related toxicity
remain unclear[4,12]. To determine the optimal dose of
irinotecan in the FOLFIRI regimen, we are conducting
a prospective and multicenter clinical trial in which the
dose of irinotecan is adjusted for the specific UGT1A
genotypes in patients with metastatic colorectal cancer
(NCT01523431).

Plasma level (ng/mL)

10

0
0

6

12

18

24

30

36

t /h

Figure 1 Plasma concentration-time profiles of SN-38 in different dose
levels of irinotecan.

Table 1 Area under the curve of irinotecan, SN-38 and SN38G for this patient at various doses of irinotecan, compared
with a group of patients with wild type UGT1A1 at the standard dose of irinotecan
Irinotecan
dose
2
(mg/m )
180
90
54
180

AUCirinotecan
(ng/mL
per hour)

AUCSN-38
(ng/mL
per hour)

AUCSN-38G
(ng/mL
per hour)

26838
929
3000
12790
476
2014
9488
328
2096
UGT1A1 wild type patients1
6321 ± 3993
234 ± 185
645 ± 353

AUCSN-38G/
AUCSN38
3.2
4.2
3.4
3.3 ± 2.1

1

Treated with standard FOLFIRI regimen at our cancer center (n = 38,
mean ± SD). AUC: Area under the curve.

CASE REPORT

at our cancer center. The AUC ratio of glucuronidated
SN-38G/SN-38 was 3.23, which was similar to that of
wild-type patients (Table 1). Therefore, we reduced the
irinotecan dose by 50% (to 90 mg/m2) but maintained
the doses of 5-FU and leucovorin in subsequent cycles.
The second round of pharmacokinetic analysis showed
that the AUC of SN-38 was 476 ng/mL per hour, which
was more than 2-fold that of the mean AUC for wildtype patients. After the second cycle, there was no neutropenia and only grade 1 diarrhea. Moreover, computerized tomography (CT) and magnetic resonance imaging
scans showed a partial response in the lung and liver
metastases, respectively, and the response was confirmed
after two additional cycles (Figure 2). However, after the
fifth cycle, the patient developed recurrent neutropenia
and additional doses of irinotecan were held. His Eastern Cooperative Oncology Group performance status
had worsened from 0 to 1. He received two cycles of
capecitabine (2000 mg/m2 divided bid for 2 wk on, 1 wk
off) as maintenance therapy, and his CT showed stable
disease (SD). However, the patient discontinued therapy
for 1 mo because of grade 3 mucositis and grade 3 diarrhea. A few mo later, he experienced disease progression
in the liver and lung and his weight had decreased from
54.5 to 47 kg over 3 mo. We decided to reinitiate the
FOLFIRI regimen. The irinotecan dose was reduced by

A 72-year-old male patient with an adenocarcinoma at
the hepatic flexure of the colon underwent right hemicolectomy. Several mo later, the patient developed metastases in the liver, bilateral lungs and mediastinal lymph
nodes. Liver biopsy confirmed metastatic disease from
colon cancer. Routine genotyping showed that the patient
was heterozygous for the UGT1A1*28 polymorphism
(TA 6/7) as well as the UGT1A1*6 polymorphism (G/A).
The patients had normal liver function and renal function. He was treated with the standard FOLFIRI regimen:
a 90-min intravenous (iv) infusion of irinotecan (Camptosar, Pfizer) (180 mg/m2); an iv infusion of leucovorin
(400 mg/m2); followed by 5-FU by iv bolus (400 mg/m2)
and continuous iv infusion (2400 mg/m2) over 46 h; this
regimen was repeated every 2 wk. Concurrently, a 5-mL
heparinized blood sample was collected before irinotecan
administration, at 1 and 1.5 h during the infusion and at
0.25, 0.5, 1, 2, 4, 6, 8, 12, 24, 36, and 48 h after the termination of the drug infusion. After the first treatment
cycle, the patient suffered grade 4 neutropenia, grade 3
diarrhea, grade 2 fatigue, and grade 2 mucositis. The area
under the curve (AUC) of SN-38, the active metabolite of irinotecan, was 929 ng/mL per hour (Figure 1),
which was 4-fold that of the mean AUC for wild-type
patients treated with the standard FOLFIRI regimen

WCCR|www.wjgnet.com
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SN-38 (50% dosage)
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Figure 2 Computerized tomography scan (A) and magnetic resonance imaging (B). Before treatment (left figure) and after treatment (right figure) of the lung and
the liver metastases, respectively; the response was confirmed after two additional cycles.

70% (to 54 mg/m2), while the 5-FU dose was reduced
by 30%. The third round of pharmacokinetic analysis
showed that the AUC of SN-38 was 328 ng/mL per
hour, which is close to the mean AUC with a standard
dose in wild-type patients. After two additional cycles, he
had SD but experienced grade 3 neutropenia and grade 2

WCCR|www.wjgnet.com

diarrhea. CT scan showed disease progression after two
additional cycles of chemotherapy.

DISCUSSION
Recent studies in Asian countries have indicated that
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the polymorphism in UGT1A1*6 has a similar effect as
UGT1A1*28 on irinotecan-induced toxicity and PK[12,15,16].
However it is unclear whether simultaneous heterozygous
UGT1A1*28 and UGT1A1*6 (TA 6/7 + G/A genotype)
polymorphisms may have significantly more side effects
and impact on PK of SN38. Irinotecan PK are determined by multiple metabolizing enzymes, whereas the
saturation of enzymatic reactions is affected by other factors, such as age and creatinine clearance[17]. The patient
in the present study, who carried both polymorphisms,
experienced serious toxicity after one cycle of a standard irinotecan dose, which corresponded to an SN-38
exposure (AUC) that was 4-fold higher than in wild-type
patients. It has been reported that low dose irinotecaninduced toxicity is not associated with UGT1A1 polymorphisms[18]. In the present study, however, toxicity
recurred even after reducing the irinotecan dose by 50%,
and the AUC of SN-38 was still 2-fold higher than the
mean in wild-type patients who received standard dose
irinotecan. Even after a 70% dose reduction, the AUC
of SN-38 was close to the mean in wild-type patients
who received standard dose irinotecan. This observation
suggests that the PK were still affected by the polymorphisms in the UGT1A1 gene even at relatively low doses.
Whether dosing and AUC may be associated with efficacy is still unclear; however, data from Toffoli et al[7] suggest that higher doses and higher AUC may be associated
with higher efficacy in patients with mutant metastatic
colorectal cancer.
When faced with intolerable toxicity, oncologists typically reduce the dose, delay treatment, or discontinue
treatment, any or all of which may reduce the treatment
duration and affect the progression-free survival and
overall survival of patients. The patient in this report underwent two irinotecan dose reductions during the course
of 9 treatment cycles with FOLFIRI, as well as 2 cycles
of capecitabine as maintenance therapy. The duration of
disease control, including breaks, was 7 mo, which suggests that the patient benefited from the dose reductions.
The AUC ratio of SN-38G/SN-38 did not decrease with
additional treatment cycles, suggesting that patients with
UGT1A1 polymorphisms may not experience the irinotecan-induced inhibition of UGT1A1 and corresponding
decrease in the AUC ratio of SN-38G/SN-38 that has
been observed by Hirose et al[16] in wild-type patients.
To our knowledge, the present case is the first report to
adjust the irinotecan dose twice based on the patient’s
UGT1A1 genotype and according to PK characteristics.
Additional studies will be necessary to determine the
optimal starting dose of irinotecan for patients with both
UGT1A1*28 and UGT1A1*6 polymorphisms and to determine how this genotype may influence efficacy.
In summary, simultaneous heterozygous UGT1A1*28
and UGT1A1*6 polymorphisms may produce higher
exposure to SN-38 and a higher risk of adverse effects
related to irinotecan. Additional studies will be necessary
to determine the optimal starting dose of irinotecan for
patients with both UGT1A1*28 and UGT1A1*6 polymorphisms.
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CHEMICALLY-INDUCED DISORDERS

Lubiprostone induced ischemic colitis
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colitis with a clear relationship with lubiprostone (Naranjo score of 10). Clinical vigilance for ischemic colitis is
recommended for patients receiving lubiprostone who
are presenting with abdominal pain and rectal bleeding.
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INTRODUCTION
Ischemic colitis in patients with nonocclusive vascular
disease is thought to result from a transient low flow state
through an inadequate vascular system. Advanced age,
aortic surgery, diabetes mellitus, hypertension, and peripheral vascular disease have been also suggested to be
predisposing factors for ischemic colitis[1]. It occurs more
often in the splenic flexure and rectosigmoid junction
which are known as the watershed areas. These areas are
the distributions of the superior mesenteric artery and
the inferior mesenteric artery for the splenic flexure and
between the inferior mesenteric artery and the internal
iliac artery for the rectosigmoid junction[1].
The pathophysiology of developing ischemic colitis
includes transient hypoperfusion that involve segments
of the colon. Affected patients are often elderly or have
a cardiovascular condition (congestive heart failure or an
arrhythmia) which puts them at risk to develop a transient reduction in bowel perfusion. Less common causes
of ischemic colitis include hypercoagulable states, vasculitis, embolus, colonic obstruction (strictures, colon cancer,
diverticulitis)[1,2]. Other causes include medications and
substances such as amphetamines, alosetron, catechol-

Abstract
Ischemic colitis accounts for 6%-18% of the causes of
acute lower gastrointestinal bleeding. It is often multifactorial and more commonly encountered in the elderly. Several medications have been implicated in the
development of colonic ischemia. We report a case of a
54-year old woman who presented with a two-hour history of nausea, vomiting, abdominal pain, and bloody
stool. The patient had recently used lubiprostone with
close temporal relationship between the increase in the
dose and her symptoms of rectal bleeding. The radiologic, colonoscopic and histopathologic findings were all
consistent with ischemic colitis. Her condition improved
without any serious complications after the cessation of
lubiprostone. This is the first reported case of ischemic
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amines (epinephrine, norepinephrine), cocaine, digitalis,
nonsteriodal anti-inflammatory drugs, pseudoephedrine
and triptans, etc[3].
Lubiprostone was initially approved in 2006 by the
US Food and Drug Administration for the treatment of
idiopathic chronic constipation at a dose of 24 mcg twice
daily[4-6]. In 2008, it was approved for women with constipation predominant irritable bowel syndrome at dose
of 8 mcg twice daily[4,5,7]. Lubiprostone is a prostaglandin
E1 derivative which acts by activating chloride channel
type-2 (CLC-2) in the apical membrane of the intestinal
epithelial cells. Consequently, it produces chloride rich
fluid into the intestinal lumen with a passive sodium and
water shift which increases the liquidity of the stool and
promotes the gastrointestinal tract motility which in turn
accelerates the bowel transit[8]. Lubiprostone acts locally
on the bowel epithelium and is minimally absorbed. It is
well known to cause nausea, diarrhea, abdominal distention, and abdominal pain. Here we describe the first case
report of ischemic colitis associated with lubiprostone
usage.

studies were negative for ova, parasites, clostridium difficile, and pathogenic bacteria. The hemoglobin A1c was
6.5%. A plain abdominal X-ray was unremarkable. A
computed tomography (CT) scan of the abdomen and
pelvis revealed thickening of the colonic wall involving
the transverse and the proximal portions of the descending colon near the splenic flexure (Figure 1A). A colonoscopic examination showed mucosal changes consistent
with ischemic colitis (mucosal edema and hyperemia with
areas of hemorrhage, erosions, and frank ulcerations) affecting the descending colon, between 30 to 40 cm from
the anal verge (Figure 1B-D). The histopathology examination showed ischemic loss of crypts with acute hemorrhage in lamnia propria associated with acute fibrinopurulent exudate at colonic epithelial surface, consistent
with ischemic colitis (Figure 1E, F).
A diagnosis of ischemic colitis was made based on
the above findings. To clarify the etiology, a detailed history was taken including the use of over the counter and
herbal medications. She stated that she had been taking
lubiprostone for a period of 2 mo prior to her admission
after she failed to respond to conventional laxatives for
chronic constipation. The patient was initially started on
24 mcg of lubiprostone, but several hours after taking
the drug, she developed nausea, vomiting and abdominal pain with bloody diarrhea which lasted for two days.
She did not undergo any investigations, but her dose of
lubiprostone was changed to 8 mcg daily as needed after
she called her primary care physician. Twenty-four hours
prior to her current admission she had taken a total of
24 mcg of lubiprostone. Her symptoms developed two
hours after the last dose. This temporal relationship between the recurrence of her symptoms and the rechallenging of the drug confirms the diagnosis of ischemic
colitis in the light of absence of other causes of ischemic
colitis. This case scored a 10 on the Naranjo Nomogram
for adverse drug reactions which places lubiprostone as a
definitive cause of ischemic colitis in this case (definitive
≥ 9). The patient was treated with discontinuation of lubiprostone, intravenous fluids, bowel rest and intravenous
antibiotics. Her hospitalization course was uneventful and
she was discharged home without any complications 4 d
later.

CASE REPORT
A 54-year old female presented with a two-hour history
of nausea, non-bloody, non-bilious vomiting associated
with crampy generalized abdominal pain located to the
epigastrium and left upper quadrant. She did not have
any bowel movements 3 d prior to her presentation. In
the emergency department, she had one bowel movement with hard stool followed by 6 watery, bloody stools.
She did not have a fever or urinary symptoms. She did
not have a history of recent antibiotic use, travel outside the United States, recent diet changes, or history of
symptoms suggestive of inflammatory bowel disease. She
suffers from diabetes mellitus, hypertension, hypercholesterolemia, hypothyroidism and chronic constipation.
Her current medications included metformin (taking for
8 years), lisinopril (taking for 3 years), atorvastatin (taking
for 4 years) and replacement thyroxin (taking for 4 years).
She did not smoke or use illicit drugs.
On admission, her vital signs were essentially normal
with a blood pressure of 134/70 mmHg without orthostatic changes, a heart rate of 61 bpm, temperature of
97.7 F°, respiratory rate of 16/min, oxygen saturation
of 97% on room air, height of 162 cm, weight of 60.8
kg, and body mass index of 23.2. She did not have any
episodes of hypotension either in the emergency department or during her hospitalization. Physical examination
revealed a soft abdomen with mild epigastric and left upper quadrant tenderness. There was no distension, guarding, rebound tenderness, or organomegaly. The bowel
sounds were normal. Rectal exam was unremarkable except for positive occult blood. The remainder of physical
exam revealed no findings.
The laboratory studies were unremarkable including
complete blood count, comprehensive metabolic panel,
amylase, lipase, urinalysis, and urine toxicology. The stool
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DISCUSSION
Ischemic colitis accounts for 6%-18% of the causes of
acute lower gastrointestinal bleeding[2]. The causes of
ischemic colitis vary from systemic hypotension, aortoiliac surgery, atherosclerosis, thromboembolic events,
vasculitis, and medications[9].
The medications that have been implicated in the development of ischemic colitis have different mechanisms
including decreasing blood flow via systemic hypotension
with angiotensin-converting enzyme inhibitors, vasospasm with pseudoephedrine, thromboembolic events
with oral contraceptives, vasculitis secondary to gold
salts, and increasing intracolonic pressures with alos-
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Figure 1 The laboratory studies results. A: Computed tomography scan shows thickening of the colonic wall involving the splenic flexure of the colon; B: Normal
mucosa in the right colon (appendiceal orifice); C: Ischemic colitis features in the splenic flexure of the colon; D: Normal mucosa in sigmoid with a small polyp; E, F:
Histopathology shows ischemic loss of crypts and acute hemorrhage in lamnia propria (acute hemorrhagic necrosis replacing glands) associated with acute fibrinopurulent exudate at colonic epithelial surface, consistent with ischemic colitis.

etron[3]. The mechanism of some drugs reported to cause
ischemic colitis has not yet determined. Table 1 shows
a list of medications and their mechanisms for causing
ischemic colitis[3].
Many case reports have linked ischemic colitis and
other unusual associations such as herbal remedies (ma
huang/ephedra), weight loss medications such as phentermine, following screening colonoscopies, certain chemotherapy agents such as bevacizumab and irinotecan,
hepatitis C therapy with peginterferon and ribavirin,
scuba diving, flying, snake bites, acute carbonic monoxide
poisoning, using electrical muscle stimulation devices on
the abdominal wall, and following long distance running[3].
Lubiprostone has been shown to improve symptoms
in patients with chronic idiopathic constipation. In a 48
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wk prospective, multicenter, open-labeled trial performed
by Lembo et al[10] patients with chronic idiopathic constipation were taking lubiprostone 24 mcg twice daily as
needed and the most common side effects were nausea
(19.8%), diarrhea (9.7%), abdominal distension (6.9%),
headache (6.9%), and abdominal pain (5.2%).
Lubiprostone has also been approved for the treatment of constipation predominant irritable bowel syndrome (IBS-C). In a randomized, placebo controlled trial,
the overall rate of response based on a patient ranked assessment tool was significantly higher in the lubiprostone
group using 8 mcg twice daily compared to placebo. The
side effects were similar in both groups[11].
In a phase 2, placebo controlled trial by Johanson et
al[12] lubiprostone was superior to placebo in IBS-C regarding the severity of constipation, stool consistency,
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Apical
(luminal)

Table 1 Medications associated with ischemic colitis
Agent

Intestinal epithelial cells
Basolateral (abluminal)

Mechanism

+

Amphetamines
Vasoconstriction
Alosetron
Catecholamines (epinephrine, norepinephrine)
Cocaine
Cyclosporine
Digitalis
Dopamine
Ergot derivatives
Nonsteriodal anti-inflammatory drugs
Pseudoephedrine
Triptans (Naratriptan, Rizatriptan, Sumatriptan)
Vasopressin and vasopressin analogues
Glycerin enema
Local vasospasm effect
Phosphosoda solution
Angiotensin-converting enzyme inhibitors
Systemic hypotension
Antipsychotic (chlorpromazine)
Beta blockers
Barbiturates
Diuretics
Interleukin-2
Tricyclic antidepressants
Amphetamines
Vasculitis
Gold compounds
Estrogens
Thrombotic lesion
induction
Progestational agents
Alosetron
Increased intracolonic
pressure
Danazol
Glycerin enema
Carboplatin
Undetermined
Flutamide
Glutaraldehyde
Hyperosmotic saline laxatives
Interferon-alpha
Mycophenolate mofetil
Paclitaxol
Simvastatin
Tegaserod

-

Na

-

+

+

+

Na

+

K
K

Na Pump

+

K channel

+

+

H2O

Na /H2O
paracellular
path

Figure 2 Mechanism of action of lubiprostone across epithelial intestinal
cells[8].

Activation of CLC-2 in the apical membrane of intestinal epithelial cells causes an active secretion of chloride ions from cells into the intestinal lumen followed
by a passive secretion of sodium ions and water which
results in increased isotonic fluid in the lumen which
promotes small bowel and colonic transit by stimulating
stretch receptors and smooth muscles in the intestine
(Figure 2)[8].
There is now controversy whether lubiprostone activates CLC-2 in be basolateral or apical aspect of intestinal
epithelium, whether it activates mainly CFTR or CLC-2,
or whether it directly stimulates smooth muscles via prostaglandin receptors[8]. Bao et al[14] showed in an experimental study that lubiprostone activates CLC-2 at low concentrations but activates CFTR at higher concentrations.
It has also been shown that lubiprostone weakly activates
prostaglandin receptors in different levels of the GI tract
which could be responsible for some side effects such as
nausea[15].
In our patient, despite having other risk factors for
ischemic colitis such as chronic constipation which has
been shown to increase the risk of ischemic colitis by 2.7
folds in some studies[16], the close temporal relationship
between lubiprostone and occurrence of the symptoms
of ischemic colitis makes the drug the most likely culprit
of this event. When applying the Naranjo Nomogram in
our patient, a score of 10 was obtained indicating a definite likelihood of lubiprostone as the cause of ischemic
colitis in this case (Table 2).
To the best of our knowledge, this is the first report
of lubiprostone induced ischemic colitis. We report that
a direct causal relation by exclusion of other causes, the
disappearance of symptoms after cessation of lubiprostone, recurrence of symptoms with self rechallenge, and
a Naranjo Nomogram score of 10 all go in favor of the
drug-induced ischemic colitis. The actual mechanism of
lubiprostone causing ischemic colitis is not known, however, fast fluid shift into the intestinal lumen causing local
hypoperfusion, rapid increase of the intracolonic pressure due to rapid fluid secretion into the bowel, or direct
vasoconstriction caused by lubiprostone in higher doses

With permission to reuse from Elsevier[3].

frequency, straining, bloating, and abdominal pain in 1, 2,
and 3 mo follow ups. Both diarrhea and nausea occurred
more often in the lubiprostone group, especially with 24
mcg twice daily compared to 8 mcg twice daily.
Lubiprostone is a bicyclic fatty acid, derived from
prostaglandin E1. It is a member of a class of drugs
called prostones which, unlike prostaglandins, are not
believed to cause direct smooth muscle contraction. It
is metabolized in the upper part of the gastrointestinal
tract by the microsomal carbonyl reductase system. Lubiprostone acts locally in gastrointestinal epithelium and its
active metabolite, M3, absorbs systemically. The half-life
of M3 is 0.9-1.4 h. M3 is used for the pharmacokinetic
parameters of lubiprostone because the drug itself has
limited systemic absorption and low bioavailability[4,8].
Lubiprostone mainly acts on CLC-2 activators in the
intestinal epithelium which is one of the nine types of
chloride channels in the body which also includes the cystic fibrosis transmembrane conductance regulator (CFTR)
(Figure 2)[13].
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Table 2 Naranjo adverse drug reaction nomogram in our patient

Are there previous conclusive reports on this reaction?
Did the adverse event appear after the suspected drug was administered?
Did the adverse reaction improve when the drug was discontinued or a specific antagonist was administered?
Did the adverse reaction reappear when the drug was readministered?
Are there alternative causes (other than the drug) that could have, on their own, caused the reaction?
Did the reaction appear when a placebo was given?
Was the drug detected in the blood (or other fluids) in concentration known to be toxic?
Was the reaction more severe when the dose was increased or less severe when dose was decreased?
Did the patient have a similar reaction to the same or similar drugs in any previous exposure?
Was the adverse event confirmed by any objective evidence?

Yes

No

Our patient

1
2
1
2
-1
-1
1
1
1
1

0
-1
0
-1
2
1
0
0
0
0

0
2
1
2
2
1
0
0
1
1
10

Definite: score ≥ 9; Probable: 5-8; Possible: 1-4; Doubtful: ≤ 0.

by stimulating prostaglandin receptors are the proposed
pathophysiological mechanisms. In conclusion, lubiprostone may cause ischemic colitis, especially in some susceptible persons and greater awareness of this side effect
is warranted with the increasing use of lubiprostone.

10
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CHEMICALLY-INDUCED DISORDERS

Isolated fever induced by mesalamine treatment
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be explained by the disease activity, an associated extraintestinal manifestation, or an infectious etiology.
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INTRODUCTION
Mesalamine is a well-known treatment for inflammatory
bowel diseases (IBDs), particularly ulcerative colitis (UC),
in which it is used for remission induction and maintenance therapy. Mesalamine is considered a safe drug, but
some side effects have been described in the literature.
We report a case of mesalamine-induced isolated fever in
a patient with UC.

Abstract
Adverse reactions to mesalamine, a treatment used to
induce and maintain remission in inflammatory bowel
diseases, particularly ulcerative colitis, have been described in the literature as case reports. This case illustrates an unusual adverse reaction. Our patient developed an isolated fever of unexplained etiology, which
was found to be related to mesalamine treatment. A
22-year-old patient diagnosed with ulcerative colitis
developed a fever with rigors and anorexia 10 d after
starting oral mesalamine while his colitis was clinically
resolving. Testing revealed no infection. A mesalamineinduced fever was considered, and treatment was
stopped, which led to spontaneous resolution of the fever. The diagnosis was confirmed by reintroducing the
mesalamine. One year later, this side effect was noticed
again in the same patient after he was administered
topical mesalamine. This reaction to mesalamine seems
to be idiosyncratic, and the mechanism that induces
fever remains unclear. Fever encountered in the course
of a mesalamine treatment in ulcerative colitis must be
considered a mesalamine-induced fever when it cannot

WCCR|www.wjgnet.com

CASE REPORT
A 22-year-old-man presented with a 1 wk history of apyretic acute bloody diarrhea, which was treated with 500
mg of metronidazole three times a day (TID) without
clinical improvement. At this stage, flexible sigmoidoscopy showed diffuse hyperemic mucosa with few
erosions. The biopsies indicated infectious colitis. The
blood analysis and stool exam were normal. Treatment
with 500 mg of ciprofloxacin twice a day and 500 mg of
metronidazole TID was prescribed. Ten days later, the
patient’s clinical condition worsened, with passage of 5
stools per day with mucus and blood. A complete colonoscopy was performed, which demonstrated diffuse
pancolitis with superficial ulcerations, loss of vascular
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pattern and easy contact bleeding from the mucosa. The
terminal ileum was normal. The colonic biopsies were
consistent with UC. The blood analysis at this time was
also unremarkable except for the C reactive protein (CRP)
level, which was 17 mg/dL. Treatment with 4 g of pHdependent release mesalamine (Asacol®) was started, and
a significant clinical improvement was noted, with resolution of the bloody diarrhea and passage of 2 normal
stools per day. Ten days later, while the patient was doing
well, he presented with a 39 ℃ fever with rigor, myalgia
and anorexia. Upon admission, 6 d after the fever onset,
his physical examination was normal.
A blood analysis showed a hemoglobin level of 12.2
g/dL, a white blood cell count of 8600/mL (of which
77% were granulocytes), a platelet count of 264 000/
mL, and a CRP level of 104 mg/dL, with normal levels
of liver and pancreatic enzymes. Serologies for typhoid
fever, brucellosis, parvovirus, Epstein Barr virus and
cytomegalovirus were negative. Stool, blood and urine
cultures were also negative. The tuberculosis skin test
was normal as well as the chest X-ray and cardiac ultrasound. The mesalamine was discontinued, and the fever
was treated symptomatically with paracetamol. Two days
later, the patient’s clinical condition improved, with the
disappearance of the febrile syndrome and a decrease
in the CRP level to 62 mg/dL. After discussing the
matter with the patient and because a reactivation of
the colitis was feared, particularly after the rapid remission that was obtained with the use of 5-aminosalicylic
acid (5-ASA), we decided to reintroduce another timedependent release mesalamine (Pentasa®) under medical
surveillance. After administering the second dose, the
patient presented with a 38.5 ℃ fever with rigors. Mesalamine was stopped, and the fever resolved the following
day without any intervention. The diagnosis of fever related to mesalamine was confirmed. Two days later, the
patient presented with bloody diarrhea, and a treatment
with 40 mg of prednisone and 150 mg of azathioprine
was started, with rapid improvement. The patient was
discharged in good condition. Two months later, the
prednisone was stopped after tapering, and the patient
was maintained in clinical remission with azathioprine.
Eight months later, the patient presented with a flare-up
of his colitis. He consulted another gastroenterologist,
who treated him with suppositories of Asacol because
the rectosigmoidoscopy showed an active proctitis. Two
days later, the patient presented with the same symptoms
encountered with oral mesalamine (i.e., fever and rigors),
which spontaneously resolved after stopping the topical
treatment.

prevention of colon cancer strengthens the indication
for the long-term use of 5-ASA[2].
The efficacy of sulfasalazine in UC has been known
since 1940, but the use of this drug was problematic
because of its side effects, either dose related or idiosyncratic reactions, such as headache, dyspepsia, nausea,
hypersensitivity rash, hemolytic or aplastic anemia, and
pulmonary or hepatic dysfunction[3]. The identification in
sulfasalazine of the 5-ASA moiety, which is responsible
for the therapeutic effects, led to the development of
new drugs that delivered 5-ASA directly to the colonic
mucosa with fewer side effects.
These new drugs included mesalamine or 5-ASA itself,
olsalazine (Dipentum; a dimer of 5-ASA) and balsalazide (Colazal or Colazide; a pro-drug of 5-ASA). In their
systematic review of the safety of 5-ASA-based agents,
Loftus et al[3] concluded that all of these agents appeared
to be safe and that the fraction of patients experiencing
adverse events was similar to that seen in patients treated
with placebo.
However, severe adverse events encountered with mesalamine therapy have been reported as isolated cases. A
French pharmacovigilance study of mesalamine microgranules (Pentasa) reported between 6.6 and 9.0 adverse
events per million treatment days over a 2-year period,
including cases of pancreatitis, hepatitis, pericarditis
and hematological disturbances[4,5]. Other side effects
have also been reported, such as worsening colitis, renal
toxicity (interstitial nephritis and nephrotic syndrome),
pulmonary toxicity (interstitial lung disease and fibrosis, bronchiolitis obliterans, pulmonary granulomatosis
and eosinophilic pleural effusion) hair loss and StevensJohnson syndrome[6]. Some of these drug-related complications must be distinguished from the extraintestinal
manifestations of IBD, and they may arise independently
of disease activity. The causal relationship between mesalamine administration and the occurrence of the adverse
event is established by the appearance of the symptoms
after the administration of the 5-ASA compound, the
rapid resolution of the symptoms after discontinuation
and the reoccurrence of the same symptoms if the treatment is restarted[6].
The mechanism by which mesalamine induces side
effects remains unclear. In some cases, the occurrence of
a complication seems to be dose related, whereas in other
cases it appears to be more of an idiosyncratic reaction[7].
Moreover, the pathogenesis of the fever induced by mesalamine remains unknown.
In cases of acute pancreatitis, the suggested mechanism is an increased permeability of the pancreatic duct
directly due to the effects of salicylic acid[8]. In cases of
mesalamine-induced exacerbation of UC[9] or myocarditis[10], eosinophilic infiltration of the colon and the myocardium point to an allergic drug reaction.
Mesalamine-related complications are known to occur with oral and topical preparations. Some reports
have claimed an absence of cross reactivity among different 5-ASA-based drugs[11].

DISCUSSION
The 5-ASA agents are known to be safe and remain
among the first-line approaches for inducing remission
and preventing relapse in UC[1]. These benefits of 5-ASA
agents are less impressive in the treatment of mild to
moderate Crohn’s disease. Their possible role in chemo-
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Our patient presented with an isolated fever while his
bloody diarrhea was improving. Mesalamine-induced isolated fever has been reported by Gonzalo et al[12] and the
causal relationship was proved by a placebo-controlled
challenge test and a protocol of desensitization, which
was realized successfully. We realized, under medical surveillance, a challenge test with a different 5-ASA drug,
and the fever reappeared earlier than the first time (1 d vs
10 d). On both occasions, no other causes of fever could
be identified, and the fever disappeared spontaneously
after stopping the drug. Moreover, reintroducing the
mesalamine in suppository form one year later led to the
same side effect: an isolated fever that also resolved after
stopping the treatment. Although mesalamine seemed to
be efficacious, we did not choose to adopt a desensitization protocol at that time because the patient feared a
more severe reaction, and we needed another strategy to
treat the reactivated colitis.
In conclusion, mesalamine appears to be safe and to
achieve good results in IBD patients, particularly those
with UC. Side effects of 5-ASA-based drugs are rare, but
they should be distinguished from extraintestinal manifestations and should be suspected when the symptoms
resolve with the discontinuation of the treatment and
reappear with its reintroduction. An isolated fever can
reappear on multiple occasions after the reintroduction
of various formulations of mesalamine, as illustrated in
our case report.
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CHEMICALLY-INDUCED DISORDERS

Multiple focal nodular hyperplasias induced by
oxaliplatin-based chemotherapy
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The value of the modern multidisciplinary management
of patients with colorectal cancer relies also on the
precise estimation of the risk/benefit for each patient.
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Core tip: This report describes two interesting cases of
patients who developed multiple focal nodular hyperplasias during oxaliplatin-based therapy for colorectal
cancer. Such multiple bilateral focal liver lesions were
misdiagnosed as colorectal liver metastases, and treated with liver resection. A review of the cases revealed
that in both cases the fluorodeoxyglucose-positron
emission tomography was negative. A brief review of
the literature together with the authors’ comments is
included.

Abstract
Focal nodular hyperplasia (FNH) is a benign condition
that affects normal liver with low prevalence. Recently,
the extensive use of oxaliplatin to treat patients with
colorectal cancer has been reported to be associated
with the development of different liver injuries, as well
as focal liver lesions. The present work describes two
patients with multiple bilateral focal liver lesions misdiagnosed as colorectal liver metastases, and treated
with liver resection. The first patient had up to 15 small
bilateral focal liver lesions, with magnetic resonance
imaging consistent with colorectal liver metastases
(CLM), and fluorodeoxyglucose (FDG)-positron emission tomography (PET) negative. The second patient
had up to 5 small focal liver lesions, with computed
tomography consistent with CLM, and FDG-PET negative. They had parenchyma sparing liver surgery, with
uneventful postoperative course. At the histology the
diagnosis was multiple FNHs. The risks of oxaliplatinbased chemotherapy regimens in development of liver
injuries, such as FNH, should not be further denied.
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INTRODUCTION
Focal nodular hyperplasia (FNH) is a benign condition
that affects normal liver with prevalence up to 2.6% in
autopsy studies[1,2]. Most of the patients are asymptomatic, while few of them may develop portal hypertension[3,4]. The physiopathology of FNH remains unknown,
but non-specific chronic distortion of the intrahepatic
blood flow has been considered a potential cause[5]. Recently, the extensive use of oxaliplatin to treat patients
with colorectal cancer has been reported to be associated
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Figure 1 Radiological imaging of case 1. A: The abdominal contrast-enhanced magnetic resonance imaging showed multiple bilateral focal liver lesions (arrows); B:
The fluorodeoxyglucose-positron emission tomography scan did not show any pathological uptake of the trace.

with the development of different liver injuries[5,6]. The
present work describes two patients with multiple bilateral focal liver lesions misdiagnosed as colorectal liver
metastases (CLM), and treated with liver resection.

antigen (CEA) and carbohydrate antigen 19-9 (CA19-9)
serum values were normal. The CEA was elevated before the colonic resection. Based on our weekly multidisciplinary meeting the patient was candidate to surgical
resection. Therefore, after 14 mo from the end of the
adjuvant chemotherapy, in March 2010 she had multiple
ultrasound-guided liver resections for the removal of
all 15 lesions. The postoperative course was uneventful.
At gross inspection the lesions sized between 0.5 and
2 cm and were characterized by well-defined margins,
lobulated appearance, and a central scar (Figure 2A).
At histology the lesions were characterized by several
fibrous septa highlighted by special stains (Figure 2B,
Masson staining), and they showed a typical patter at
glutamine synthetase immunostaining (Figure 2C). Yet,
at higher magnification they contained several dystrophic
vessels (Figure 2D). All these findings were in keeping
with a diagnosis of multiple FNH without any evidence
of malignant cells. She did not receive postoperative
chemotherapy. After 32 mo the patient is alive, and free
of tumoral recurrence. However, this patient developed
4 new small liver lesions consistent with multiple FNHs,
which are stable after 13 mo of follow-up.

CASE REPORT
Case 1
A 53-year-old woman presented at the liver surgery unit
because of multiple focal liver lesions. In December
2007 in another institution after a preoperative staging
comprehensive of an abdominal computed tomography
(CT), which resulted negative for liver lesions, the patient
had laparoscopic right colectomy because of colonic
adenocarcinoma pathologically staged as pT3N2M0-G2.
Then, she had 8 courses of systemic chemotherapy
with FOLFOX regimen (oxaliplatin, leucovorin, and
fluorouracil) followed by 4 courses of De Gramont regimen (fluorouracil and folinic acid). The modification of
the chemotherapy regimen was due to oxaliplatin side
effects, such as peripheral neuropathy, and thrombocytopenia. Then the follow-up, based on quarterly CT,
was regular and negative till January 2010, when she
developed up to 15 bilateral focal liver lesions. She was
than referred to our institution where she underwent a
diagnostic work-up comprehensive of abdominal magnetic resonance imaging (MRI) and fluorodeoxyglucose
(FDG)-positron emission tomography (PET) scan. MRI
was consistent with the diagnosis of CLM, while FDGPET was negative (Figure 1). Both the carcinoembryonic
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Case 2
A 56-year-old man presented at the liver surgery unit because of multiple focal liver lesions. In July 2008 after a
preoperative staging comprehensive of an abdominal CT,
which resulted negative for liver lesions, the patient had
laparoscopic left colectomy because of colonic adeno-
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Figure 2 Histology of case 1. A: The gross inspection of the specimen showed lesions sized between 0.5 and 2 cm, with well-defined margins, and a central scar; B, C:
At microscopy the lesions were characterized by several fibrous septa highlighted by special stains (Masson staining), and they showed a typical patter at glutamine
synthetase immunostaining; D: At higher magnification they contained several dystrophic vessels.

carcinoma pathologically staged as pT3N1M0-G2. Then,
the patient had 12 courses of systemic chemotherapy
with FOLFOX regimen. The subsequent follow-up was
regular and negative till March 2011, when he developed
up to 5 bilateral focal liver lesions and was referred to
out institution where he had abdominal CT and FDGPET scan. CT was consistent with the diagnosis of CLM,
while FDG-PET was negative (Figure 3). Both the CEA
and CA19-9 serum values were normal, and they were
within the normal range even before the colonic resection. Based on our weekly multidisciplinary meeting the
patient was candidate to surgical resection, and in June
2011, 16 mo the end of adjuvant chemotherapy, he had
multiple ultrasound-guided liver resections for the removal of all 5 lesions. The postoperative course was uneventful. Similarly to the previous patient, at gross inspection
the larger lesion was 2 cm in diameter. They were characterized by well-defined margins, and the histology review
showed some typical findings consistent with the diagnosis of multiple FNHs. He did not receive postoperative
chemotherapy. After 20 mo the patient is alive and free
of recurrence.

logical correlation between the chemotherapy, its duration, and the appearance of the liver lesions suggests a
cause-effect association.
There is a burgeoning use of preoperative chemotherapy in patients with CLM, and a corresponding burgeoning literature reporting non-tumoral liver lesions induced
by different chemotherapy regimens[6]. Some direct correlations between chemotherapy agents, specific liver toxicity and postoperative morbidity have been also reported[7,8].
In particular, the development of FNH during oxaliplatinbased systemic chemotherapy has been reported up to
15% of the patients treated with preoperative chemotherapy[9]. Based on a recent review on such topic the damages
associated with oxaliplatin-based chemotherapy are complex and heterogeneous. Both erythrocyte extravasation
and hepatocytic plate disruption have been reported being
signs of sinusoidal wall rupture[5,10]. However, the pathogenesis of FNH remains unclear. Changes in intrahepatic
blood flow are supposed to be the primary cause. Such
changes may be due to portal vein injuries at the level of
the sinusoids, and the resulting portal hypertension plays
an important role. The natural history of FNH remains
unknown, too. Few spontaneous regressions after the suspension of the chemotherapy have been reported as well
as some protective effects of bevacizumab on the development of this toxicity[5,11,12].
From the clinical standpoint their proper diagnosis is
a delicate matter, since they occur in oncological patients
with generally well-documented, and extensive negative

DISCUSSION
The presented cases showed two patients affected by
colorectal cancer with multiple FNHs potentially inducedby oxaliplatin-based chemotherapy. Both of them
had no history of chronic liver disease, and the chrono-
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Figure 3 Radiological imaging of case 2. A: The abdominal contrast-enhanced computed tomography showed multiple focal liver lesions (arrows); B: The fluorodeoxyglucose-positron emission tomography scan did not show any pathological uptake of the trace.

imaging. In our two patients to these consideration the
multinodular pattern has further biased the diagnostic
conclusion. Indeed, only Hubert et al[11] previously reported two cases of multiple FNHs occurred in similar
circumstances while other authors described patients with
single lesions[5,6,9]. Our experience is conveying a further
peculiarity, which could be useful for further discussion
and experiences in this sense. Indeed, to our knowledge
no previous studies on the use of FDG-PET in such
specific clinical setting have been reported. Even if no
conclusions can be drawn based on two cases, and considering also the tendency of lower accuracy of FDGPET after chemotherapy[13], a potential value of such imaging modality should be further investigated, and taken
into account during the workup in such circumstances.
In conclusion, an increasing proportion of patients
with CLM nowadays receive oxaliplatin-based chemotherapy, including postoperative treatment after stage Ⅲ
colon cancer, induction therapy in patients with extensive
metastases, and perioperative treatment in patients with
resectable metastases. The risks of such chemotherapy
regimens in development of FNHs, as well as of other
forms of liver injuries, should not be further denied. The
value of the modern multidisciplinary management of
patients with colorectal cancer relies also on the precise
estimation of the risk/benefit for each patient.
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CHEMICALLY-INDUCED DISORDERS

Calcitriol-induced hypercalcemia in a patient with
granulomatous mycosis fungoides and end-stage renal
disease
Takamasa Iwakura, Naro Ohashi, Naoko Tsuji, Yoshitaka Naito, Shinsuke Isobe, Masafumi Ono,
Tomoyuki Fujikura, Takayuki Tsuji, Yukitoshi Sakao, Hideo Yasuda, Akihiko Kato, Toshiharu Fujiyama,
Yoshiki Tokura, Yoshihide Fujigaki
droxyvitamin D3 (calcitriol) level increased (114 pg/mL,
normal range: 20.0-60.0 pg/mL) in June 2012. The
possibilities of sarcoidosis and tuberculosis were ruled
out. Skin biopsies from tumorous lesions revealed a
diagnosis of granulomatous mycosis fungoides. The
serum soluble interleukin-2 receptor levels and the
degrees of skin lesions went in parallel with the increased serum calcium and calcitriol levels. Therefore,
the patient was diagnosed as having calcitriol-induced
hypercalcemia possibly associated with granulomatous
mycosis fungoides. Granulomatous mycosis fungoides
is rare, and its association with calcitriol-induced hypercalcemia has not been reported. Careful attention to
calcium metabolism is needed in patients with granulomatous mycosis fungoides, especially in patients with
ESRD.

Takamasa Iwakura, Naro Ohashi, Naoko Tsuji, Yoshitaka
Naito, Shinsuke Isobe, Masafumi Ono, Tomoyuki Fujikura,
Takayuki Tsuji, Hideo Yasuda, Yoshihide Fujigaki, First Department of Medicine, Hamamatsu University School of Medicine, Higashi-ku, Hamamatsu 431-3192, Japan
Yukitoshi Sakao, Akihiko Kato, Blood Purification Unit, Hamamatsu University School of Medicine, Higashi-ku, Hamamatsu
431-3192, Japan
Toshiharu Fujiyama, Yoshiki Tokura, Department of Dermatology, Hamamatsu University School of Medicine, Higashi-ku,
Hamamatsu 431-3192, Japan
Author contributions: All of the authors worked as clinicians for
this patient; Iwakura T and Ohashi N wrote the paper; and Yasuda
H and Fujigaki Y reviewed the manuscript.
Correspondence to: Naro Ohashi, MD, PhD, First Department
of Medicine, Hamamatsu University School of Medicine, 1-20-1
Handayama, Higashi-ku, Hamamatsu 431-3192,
Japan. ohashi-n@hama-med.ac.jp
Telephone: +81-53-4352261 Fax: +81-53-4349447
Received: February 23, 2013 Revised: April 23, 2013
Accepted: May 1, 2013
Published: February 8, 2014

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Calcitriol-induced hypercalcemia; Granulomatous mycosis
Core tip: Granulomatous mycosis fungoides is a rare
subtype with granuloma formation in mycosis fungoides. In addition, the incidence of calcitriol-induced hypercalcemia by granulomatous mycosis fungoides has
not been reported until now. Much attention should be
paid to calcium metabolism in patients of granulomatous mycosis fungoides, especially in patients complicated with end-stage renal disease, because urinary
calcium excretion decreases for end-stage renal disease.

Abstract
An 86-year-old man, diagnosed as having mycosis fungoides in May 2008 and treated with repeated radiation
therapy, was admitted to our hospital for initiation of
hemodialysis due to end-stage renal disease (ESRD) in
April 2012. On admission, his corrected serum calcium
level was 9.3 mg/dL, and his intact parathyroid hormone level was 121.9 pg/mL (normal range 13.9-78.5
pg/mL), indicating secondary hyperparathyroidism due
to ESRD. After starting hemodialysis, urinary volume
diminished rapidly. The serum calcium level increased
(12.7 mg/dL), and the intact parathyroid hormone level
was suppressed (< 5 pg/mL), while the 1,25-dihy-
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cellulitis. Pitting edema was present in both lower limbs.
Patches and infiltrated plaques with scale were found on
his skin over the entire body. Dome-shaped tumors, 3-5
cm in diameter, were also found, especially on his head,
neck, and buttocks. Hanging skin folds, which are occasionally seen in granulomatous slack skin disease, were
not present. There was no palpable cervical, axillary, or
femoral lymphadenopathy. The results of a peripheral
blood cell analysis were as follows: white blood cell count
5510/μL, hemoglobin 5.4 g/dL, and platelet count 28.0
× 104/μL. Blood chemistry results were as follows: blood
urea nitrogen 84.8 mg/dL, Cr 6.15 mg/dL, total protein
6.3 g/dL, serum albumin 2.4 g/dL, potassium 4.8 mEq/
L, calcium 9.3 mg/dL (normal range, 8.7-11.0 mg/dL),
inorganic phosphate 5.8 mg/dL, intact-parathyroid hormone (i-PTH) 121.9 pg/mL (normal range, 13.9-78.5
pg/mL), C-reactive protein 3.87 mg/dL, ferritin 199 ng/
mL, IgG 1630 mg/dL, IgA 556 mg/dL, IgM 16 mg/dL,
and soluble interleukin-2 receptor (sIL-2R) 4250 IU/mL
(normal range, 145-519 IU/mL). Arterial blood gas analysis showed pH 7.370, partial pressure of oxygen (PaO2)
48 mmHg, partial pressure of carbon dioxide (PaCO2)
35 mmHg, HCO3- 19.7 mmol/L, and an anion gap 11.0
mmol/L. Urinalysis showed proteinuria of 2.8 g/day with
hematuria, fractional excretion of calcium 3.3% (normal
range, 1%-2%), and creatinine clearance of 7.7 mL/min.
A chest X-ray showed bilateral pleural effusions, and the
cardiothoracic ratio was 65%.
Hemodialysis was started after admission, and his
general condition improved to good in a few days. Although cellulitis recurred and developed to bacteremia,
it was also cured by adequate intravenous antibiotic
therapy. However, the skin lesions of mycosis fungoides
deteriorated progressively. The patient’s clinical course
is shown in Figure 1. His corrected serum calcium levels
were 8.8-10.1 mg/dL up to May 2011 (data not shown).
Hypercalcemia was found in July 2011 (corrected serum
calcium: 11.5 mg/dL). However, serum calcium levels
decreased with irradiation therapy in parallel with suppression of disease activity of mycosis fungoides. After
hemodialysis was started, urinary volume decreased rapidly, and the serum calcium levels increased without administration of vitamin D3 or calcium products. On day
20, the serum calcitriol level was 114 pg/mL, the parathyroid hormone-related protein (PTHrP) level was less than
1.0 pmol/L, and the i-PTH level decreased to less than 5
pg/mL. Therefore, his hypercalcemia was considered to
be due to overproduction of calcitriol.
The cause of calcitriol overproduction was investigated. Interferon gamma release assays were negative, and
angiotensin converting enzyme was 10.7 IU/L (normal
range, 8.3-21.4 IU/L). Bilateral hilar lymphadenopathy
was not seen on chest X-ray. Thoracoabdominal computed tomography did not show any lymphadenopathy or
abnormal masses. Ophthalmological examination did not
reveal uveitis. Taken together, tuberculosis and sarcoidosis were excluded. Gallium scintigraphy demonstrated
mild accumulations in the head, neck, and buttocks, con-

in a patient with granulomatous mycosis fungoides and end-stage
renal disease. World J Nephrol 2013; 2(2): 44-48 Available from:
URL: http://www.wjgnet.com/2220-6124/full/v2/i2/44.htm DOI:
http://dx.doi.org/10.5527/wjn.v2.i2.44

INTRODUCTION
Mycosis fungoides is a rare form of non-Hodgkin lymphoma, classified as cutaneous T-cell lymphoma [1,2].
Although hypercalcemia is relatively rare (approximately
1.0%)[3], it is caused by non-Hodgkin lymphoma, and
one-third of the causes for hypercalcemia is associated
with increased production of 1,25-dihydroxyvitamin D3
(calcitriol)[4]. In general, mycosis fungoides does not cause
hypercalcemia[5]. There are various subtypes and variants in mycosis fungoides, and granulomatous mycosis
fungoides and granulomatous slack skin disease are rare
subtypes with granuloma formation[1,6]. To the best of
our knowledge, only one case of hypercalcemia induced
by elevated calcitriol has been reported in granulomatous
slack skin disease[7], but there have been no reports of hypercalcemia associated with granulomatous mycosis fungoides. A patient with calcitriol-induced hypercalcemia
possibly in association with granulomatous mycosis fungoides and end-stage renal disease (ESRD) is reported.

CASE REPORT
An 86-year-old man was admitted to our hospital to start
hemodialysis due to ESRD and treatment for cellulitis of
the left forearm in April 2012. He was diagnosed as having
stage Ⅱ mycosis fungoides by dermatologists in our hospital in May 2008. Although there were typical histopathological features of mycosis fungoides, including an infiltrate of
atypical medium-sized CD4+ T cells with epidermotropism,
no histiocytic infiltrate or granuloma formation was found
at that time. The skin lesions were repeatedly treated with
topical corticosteroid therapy and narrow-band ultraviolet
B irradiation. In November 2008, his serum creatinine (Cr)
was 1.17 mg/dL, and his urinalysis showed positive urinary
protein (3.3 g/d) with hematuria. A renal biopsy could not
be performed, because abdominal computed tomography
revealed that both kidneys were already atrophic. His renal
function deteriorated gradually, and he complained of general fatigue and exertional dyspnea due to uremia in April
2012. Mycosis fungoides progressed to stage III, and he
developed cutaneous tumors on his head, neck, and hip despite repeated irradiation.
Physical examination on admission showed a height
of 164.3 cm, weight of 71.8 kg (weight gain of 8 kg over
one month), blood pressure of 138/62 mmHg, a regular
pulse rate of 62 beats/min, and a percutaneous oxygen
saturation (SpO2) of 90% on room air. The palpebral
conjunctiva appeared slightly anemic, and the jugular vein
was dilated. The heart sounds were distinct with no audible murmurs. Coarse crackles were prominent in both
lungs. The left forearm was reddened and swollen due to
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Figure 1 Clinical course. The solid line indicates changes in corrected
serum calcium concentrations. The dotted line indicates changes in soluble
interleukin-2 receptor levels. The corrected serum calcium concentration was
calculated as follows: corrected serum calcium concentration (mg/dL) = serum
calcium concentration (mg/dL) + [4-serum albumin concentration (mg/dL)]. sIL2R: Soluble interleukin-2 receptor.

fined to the tumor regions of mycosis fungoides.
To address the possible mechanism underlying the
granuloma formation related to hypercalcemia, skin biopsies were performed from tumor regions of mycosis
fungoides on his neck, abdomen, and waist. Histological
examination revealed clusters of atypical lymphocytes
forming Pautrier microabscesses within the epidermis
and diffuse and dense, small to medium-sized atypical
lymphocytes with hyperchromatic and convoluted nuclei
throughout the whole dermis. Epidermotropism of lymphocytes was found (Figure 2A). Granuloma formation
with aggregation of histiocytes was found, and multinucleated histiocytic giant cells were present (Figure 2B).
Immunohistochemistry showed that the majority of the
atypical lymphocytes was positive for CD4 and negative
for CD7. In addition to foreign body granuloma around
invaded hair follicles, granulomatous infiltration consisting of CD68+ epithelioid histiocytes was observed in the
deep dermis (Figure 2C). These features were compatible
with granulomatous mycosis fungoides.
The patient was not given oral corticosteroid therapy
for the hypercalcemia, because he presented with repeated cellulitis and bacteremia during hospitalization, and
he was considered a compromised host due to mycosis
fungoides and ESRD. His serum calcium levels increased
gradually and reached 12.7 mg/dL on day 30. However,
change of the dialysate calcium concentration from 3.0 to
2.5 mEq/L decreased serum calcium levels to around 11
mg/dL (Figure 1). The patient was discharged from our
hospital in June 2012 after being given guidance regarding
avoidance of exposure to sunlight and excessive calcium
intake. Continued irradiation therapy was determined by
dermatologists in our hospital, because his clinical course
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Figure 2 Microphotographs of skin biopsy specimens. A: There are clusters of atypical lymphocytes that form a Pautrier microabscess (arrow) within
the epidermis and diffuse and dense small to medium-sized atypical lymphocytes with hyperchromatic and convoluted nuclei throughout the whole dermis.
Epidermotropism of lymphocytes (arrow head) is seen. (Original magnification:
× 400. Periodic acid-Schiff staining); B: Granuloma formation with aggregation
of histiocytes is seen, and multinucleated histiocytic giant cells are present.
(Original magnification: × 400. Periodic acid-Schiff staining); C: Granulomatous
infiltration consisting of CD68+ epithelioid histiocytes is observed in the deep
dermis. (Original magnification: × 400. Mouse monoclonal anti-human CD68
antibody (DAKO, Tokyo, Japan) was used for detection of CD68.)

showed that irradiation therapy was effective to control
his serum calcium levels (Figure 1). Two months later, he
was readmitted to our hospital for irradiation therapy. His
serum calcium level (16.3 mg/dL) and calcitriol level (129
pg/mL) increased further. Unfortunately, he deteriorated
to a vegetative state due to an acute subdural hematoma
caused by a bruise to the head on day 3 after the second
hospitalization. The patient was transferred to another
hospital in September 2012.
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A case of calcitriol-induced hypercalcemia in a patient
with granulomatous mycosis fungoides with ESRD was
described. Although the incidence of hypercalciuria, hypercalcemia, and hypervitaminosis D3 in mycosis fungoides has not been fully elucidated, careful attention should
be paid to calcium metabolism in patients with mycosis
fungoides, especially granulomatous mycosis fungoides
with ESRD.

DISCUSSION
Mycosis fungoides is a rare form of non-Hodgkin lymphoma, classified as cutaneous T-cell lymphoma[1,2]. The
estimated annual incidence rates of mycosis fungoides are
approximately 0.36 and 0.64 per 100000 in Europe and
the United States, respectively[8,9]. Although it is rare, nonHodgkin lymphoma causes hypercalcemia (approximately
1.0%)[3]. One-third of these cases is associated with overproduction of calcitriol[4], and the origin of the elevated
serum calcitriol in these cases is uncontrolled endogenous
production of calcitriol, through 1α-hydroxylase, by malignant lymphocytes[10] and macrophages[11], or both.
Mycosis fungoides is a type of non-Hodgkin lymphoma, but hypercalcemia occurring in patients with
mycosis fungoides has not been reported[5]. There are
some subtypes of mycosis fungoides, and granulomatous
mycosis fungoides is a rare one that has distinct histological features[6]. Granulomatous formation with aggregations of histiocytes accompanied by epidermotropism of
lymphocytes is found in granulomatous mycosis fungoides[12]. Granulomatous formation is divided into several
patterns, and sarcoid-like granuloma is the most common
pattern[13]. However, there have been no reports of hypercalcemia induced by granulomatous mycosis fungoides. In the present case, CD68+ macrophage infiltration
and epithelioid granuloma formation were found in the
skin biopsy specimens obtained from several parts. In
addition, the serum soluble interleukin-2 receptor levels
and the degrees of skin lesions went in parallel with the
increased serum calcium and calcitriol levels. The abovementioned facts suggest that hypercalcemia might be
derived from elevated calcitriol levels induced by granulomatous mycosis fungoides in this patient.
Several facts provide evidence for the association between hypercalcemia and mycosis fungoides in this case.
First, it has been reported that the incidence of hypercalcemia in non-Hodgkin lymphoma correlates with histological grade, and the incidence of hypercalcemia is only
1%-2% in the low-grade group, whereas it is as high as
30% in the high- and intermediate-grade groups[14,15]. The
elevation of serum calcium levels correlates with the histological grade and the degree of host macrophage infiltration into lymphomatous tissue[4]. Goteri et al[16] reviewed
cases of biopsy-proven mycosis fungoides and classified
their histological features into 4 grades based on the quantity and distribution of infiltrating cells. According to the
classification, in the present case, the highest grade was
present and may have been correlated with hypercalcemia. Next, after hemodialysis was started, hypercalcemia
became marked with decreased urinary volume. Hypercalcemia is not evident as long as renal function is intact,
because calcium can be excreted into the urine. In fact, it
is reported that 17% of patients who presented with nonHodgkin lymphoma had hypercalciuria, even though no
patients showed overt hypercalcemia[17]. They indicate that
it is possible that renal function deterioration to ESRD
contributed to hypercalcemia in the present case.

WCCR|www.wjgnet.com

ACKNOWLEDGEMENTS
The authors would like to thank all of the staff at the
Department of Dermatology in Hamamatsu University
School of Medicine for their cooperation in diagnosing
the patient with granulomatous mycosis fungoides.

REFERENCES
1

2

3

4
5

6

7

8

9

1845

Willemze R, Jaffe ES, Burg G, Cerroni L, Berti E, Swerdlow
SH, Ralfkiaer E, Chimenti S, Diaz-Perez JL, Duncan LM,
Grange F, Harris NL, Kempf W, Kerl H, Kurrer M, Knobler R,
Pimpinelli N, Sander C, Santucci M, Sterry W, Vermeer MH,
Wechsler J, Whittaker S, Meijer CJ. WHO-EORTC classification for cutaneous lymphomas. Blood 2005; 105: 3768-3785
[PMID: 15692063 DOI: 10.1182/blood-2004-09-3502]
Olsen E, Vonderheid E, Pimpinelli N, Willemze R, Kim
Y, Knobler R, Zackheim H, Duvic M, Estrach T, Lamberg
S, Wood G, Dummer R, Ranki A, Burg G, Heald P, Pittelkow M, Bernengo MG, Sterry W, Laroche L, Trautinger F,
Whittaker S. Revisions to the staging and classification of
mycosis fungoides and Sezary syndrome: a proposal of the
International Society for Cutaneous Lymphomas (ISCL) and
the cutaneous lymphoma task force of the European Organization of Research and Treatment of Cancer (EORTC).
Blood 2007; 110: 1713-1722 [PMID: 17540844 DOI: 10.1182/
blood-2007-03-055749]
Vassilopoulou-Sellin R, Newman BM, Taylor SH, Guinee
VF. Incidence of hypercalcemia in patients with malignancy
referred to a comprehensive cancer center. Cancer 1993; 71:
1309-1312 [PMID: 8382106 DOI: 10.1002/1097-0142(19930215
)71:4<1309::AID-CNCR2820710423>3.0.CO;2-M]
Seymour JF, Gagel RF. Calcitriol: the major humoral mediator of hypercalcemia in Hodgkin’s disease and non-Hodgkin’s lymphomas. Blood 1993; 82: 1383-1394 [PMID: 8364192]
Dodd RC, Winkler CF, Williams ME, Bunn PA, Gray TK.
Calcitriol levels in hypercalcemic patients with adult T-cell
lymphoma. Arch Intern Med 1986; 146: 1971-1972 [PMID:
2876692 DOI: 10.1001/archinte.1986.00360220125022]
Siriphukpong S, Pattanaprichakul P, Sitthinamsuwan P, Karoopongse E. Granulomatous mycosis fungoides with large
cell transformation misdiagnosed as leprosy. J Med Assoc
Thai 2010; 93: 1321-1326 [PMID: 21114213]
Karakelides H, Geller JL, Schroeter AL, Chen H, Behn PS,
Adams JS, Hewison M, Wermers RA. Vitamin D-mediated
hypercalcemia in slack skin disease: evidence for involvement of extrarenal 25-hydroxyvitamin D 1alpha-hydroxylase. J Bone Miner Res 2006; 21: 1496-1499 [PMID: 16939409
DOI: 10.1359/jbmr.060608]
Morales-Suárez-Varela MM, Olsen J, Johansen P, Kaerlev L,
Guénel P, Arveux P, Wingren G, Hardell L, Ahrens W, Stang A,
Llopis A, Merletti F, Aurrekoetxea JJ, Masala G. Occupational
risk factors for mycosis fungoides: a European multicenter
case-control study. J Occup Environ Med 2004; 46: 205-211
[PMID: 15091282 DOI: 10.1097/01.jom.0000116819.01813.8c]
Criscione VD, Weinstock MA. Incidence of cutaneous T-cell
lymphoma in the United States, 1973-2002. Arch Dermatol

February 8, 2014|First Edition|

Iwakura T et al . Calcitriol-induced hypercalcemia in granulomatous mycosis fungoides

10

11

12

13

2007; 143: 854-859 [PMID: 17638728 DOI: 10.1001/archderm.143.7.854]
Ghazi AA, Attarian H, Attarian S, Abasahl A, Daryani E,
Farasat E, Pourafkari M, Tirgari F, Ghazi SM, Kovacs K.
Hypercalcemia and huge splenomegaly presenting in an
elderly patient with B-cell non-Hodgkin’s lymphoma: a case
report. J Med Case Rep 2010; 19: 330 [PMID: 20959010 DOI:
10.1186/1752-1947-4-330]
Hewison M, Kantorovich V, Liker HR, Van Herle AJ, Cohan
P, Zehnder D, Adams JS. Vitamin D-mediated hypercalcemia
in lymphoma: evidence for hormone production by tumoradjacent macrophages. J Bone Miner Res 2003; 18: 579-582
[PMID: 12619944 DOI: 10.1359/jbmr.2003.18.3.579]
LeBoit PE, Zackheim HS, White CR Jr. Granulomatous variants of cutaneous T-cell lymphoma. The histopathology of
granulomatous mycosis fungoides and granulomatous slack
skin. Am J Surg Pathol 1988; 12: 83-95 [PMID: 3257655 DOI:
10.1097/00000478-198802000-00002]
Kempf W, Ostheeren-Michaelis S, Paulli M, Lucioni M,
Wechsler J, Audring H, Assaf C, Rüdiger T, Willemze R,
Meijer CJ, Berti E, Cerroni L, Santucci M, Hallermann C, Berneburg M, Chimenti S, Robson A, Marschalko M, Kazakov
DV, Petrella T, Fraitag S, Carlotti A, Courville P, Laeng H,

14
15
16

17

Knobler R, Golling P, Dummer R, Burg G. Granulomatous
mycosis fungoides and granulomatous slack skin: a multicenter study of the Cutaneous Lymphoma Histopathology Task Force Group of the European Organization For
Research and Treatment of Cancer (EORTC). Arch Dermatol
2008; 144: 1609-1617 [PMID: 19075143 DOI: 10.1001/archdermatol.2008.46]
Burt ME, Brennan MF. Incidence of hypercalcemia and
malignant neoplasm. Arch Surg 1980; 115: 704-707 [PMID:
7387355 DOI: 10.1001/archsurg.1980.01380060012004]
Baechler R, Sauter C, Honegger HP, Oelz O. [Hypercalcemia
in non-Hodgkin lymphoma]. Schweiz Med Wochenschr 1985;
115: 332-334 [PMID: 3983584]
Goteri G, Filosa A, Mannello B, Stramazzotti D, Rupoli S,
Leoni P, Fabris G. Density of neoplastic lymphoid infiltrate,
CD8+ T cells, and CD1a+ dendritic cells in mycosis fungoides. J Clin Pathol 2003; 56: 453-458 [PMID: 12783973 DOI:
10.1136/jcp.56.6.453]
Adams JS, Fernandez M, Gacad MA, Gill PS, Endres DB, Rasheed S, Singer FR. Vitamin D metabolite-mediated hypercalcemia and hypercalciuria patients with AIDS- and nonAIDS-associated lymphoma. Blood 1989; 73: 235-239 [PMID:
2910361]
P- Reviewers Scarpioni R, Nemcsik J S- Editor Wen LL
L- Editor A E- Editor Lu YJ

WCCR|www.wjgnet.com

1846

February 8, 2014|First Edition|

WC CR

World Clinical
Case Report

2014 First Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-1-7

© 2014 Baishideng Publishing Group Inc. All rights reserved.

WOUNDS AND INJURIES

Rupture of a hepatic adenoma in a young woman after an
abdominal trauma: A case report
Ricardo Lemos Cotta-Pereira, Luana Ferreira Valente, Daniela Goncalves De Paula, Antônio Luís Eiras-Araújo,
Antônio Carlos Iglesias
orrhagic areas and some regions with hepatocyte hyperplasia, suggesting HA. The patient underwent right
hepatic lobectomy, and a histopathological examination
confirmed a diagnosis of HA. In conclusion, it is important to consider that abdominal trauma may hide old,
asymptomatic and not previously detected injuries, as
in the case reported.
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Core tip: This paper clarifies that surgical liver diseases
should be evaluated by experts at specialized centers.
In addition, experts should pay attention to unusual
situations as reported. Asymptomatic liver tumors are
more common than imagined, even when presented
underlying other acute disease, such as blunt trauma.
Original sources: Cotta-Pereira RL, Valente LF, De Paula DG,
Eiras-Araújo AL, Iglesias AC. Rupture of a hepatic adenoma in
a young woman after an abdominal trauma: A case report. World
J Gastroenterol 2013; 19(27): 4422-4426 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v19/i27/4422.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.i27.4422

Abstract
Unlike hepatic haemorrhage following blunt abdominal
trauma, spontaneous abdomen bleeding is rare, even in
the presence of a hepatocellular adenoma (HA) or carcinoma. However, the diagnosis of a tumour underlying
a haematoma after liver trauma is unusual, especially
when it occurs more after two years after the accident.
Here, we report a case of a ruptured HA due to blunt
abdominal trauma. A 36-year-old woman was admitted
to our hospital with sudden onset of upper abdominal
pain. Her medical history revealed a blunt abdominal
trauma two years prior. Initial abdominal computed
tomography scan revealed a large haematoma measuring more than 16 cm in diameter in the right lobe of
the liver. Magnetic resonance imaging showed haem-
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INTRODUCTION
Hepatocellular adenoma (HA) is rare, benign lesion occasionally found in young women with a long-term history
of oral contraceptive use[1-3]. However, there are other
predisposing factors, such anabolic androgenic steroids
(AAS) use[4], diabetes mellitus, beta-thalassemia and glycogen storage disease[5-7].
The majority of patients with HA are asymptomatic, but the occurrence of large and multiple adenomas
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Figure 1 Unenhanced computed tomography scan showing liver injury with bleeding area, but also with areas of contrast enhancement. A-D: The existence
of bleeding denotes a hepatic laceration, but the presence of vascularization reinforces the presence of a focal lesion.

is frequently associated with complications. The most
important complications of HA are haemorrhage and
malignant transformation into hepatocellular carcinoma
(HCC), but the underlying pathophysiology is not fully
known. Some data suggest that HA patients with betacatenin mutations are more likely to undergo malignant
transformation[8-10]. Symptomatic patients usually present
with right upper quadrant pain secondary to HA bleeding, which can present as internal haemorrhage with necrotic changes (mostly observed in adenomas > 4 cm) or
spontaneous rupture that causes subcapsular haematoma
and possible haemoperitoneum[11].
In clinical practice, ultrasound (US), computed tomography (CT) and magnetic resonance imaging (MRI)
are used to determine the diagnosis, but it is difficult to
accurately distinguish between HA and other lesions,
such as focal nodular hyperplasia (FNH). In such cases, a
liver biopsy is sometimes necessary to establish a diagnosis[11,12]. It is important to emphasise that the presence of
HA in trauma situations is quite rare[13].

ment approach was proposed. No surgery or drainage
was required. The patient was discharged after seven days
and was referred for follow-up care. Two years after the
accident, the patient had non-specific abdominal pain
in the right hypochondrium and symptomatic anaemia.
Upon physical examination of the patient at our hospital,
tenderness in the upper right quadrant and a palpable
mass were detected. CT revealed a large mass with areas
of low attenuation in segments Ⅵ, Ⅶ and Ⅷ of the right
lobe of the liver (Figure 2A). Laboratory exams revealed
slight alterations of liver function (alanine aminotransferase: 132.30 IU/L, aspartate aminotransferase: 37.40 IU/L)
and elevated alkaline phosphatase (20049 IU/L), but
the levels of gamma-glutamyl transferase, total and fractionated bilirubin, cholinesterase, glycaemia and serum
electrolytes were all within normal limits. The results of
coagulation tests were entirely normal, as were the alphafetoprotein serum levels. Hepatitis virus markers, including hepatitis B and C, were negative.
A CT scan revealed a large, complex lesion in the right
lobe of the liver with two distinct components. The upper
component was moderately hyperdense with an attenuation coefficient of 52.4 UH and was not enhanced on a
contrast-enhanced CT scan, suggesting liquefaction due
to bleeding (Figure 2A and C). The lower component of
the lesion was solid, markedly hypervascular and nourished via calibrous branches of the right hepatic artery
(Figure 2B and D). There was no evidence of traumatic
damage to the right thoracic-abdominal wall. The cutaneous, subcutaneous, muscular and osseous planes had

CASE REPORT
A 36-year-old woman visited our hospital for evaluation
of her abdominal discomfort and anaemia. Her past
medical history revealed a fall down the stairs of her
building two years prior. At that time, the patient was
admitted to a tertiary hospital and underwent laboratory
blood tests, US and CT (Figure 1). The diagnosis was
haematoma after liver trauma, and a conservative treat-
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Figure 2 Computed tomography. A: Unenhanced computed tomography (CT) scan showing the upper component of the lesion with a relatively high density of 52.4
UH, suggestive of bleeding; B: Contrast-enhanced CT in the coronal plane showing both components of the lesion. The upper portion (arrow) has a low density due to
the absence of impregnation. The lower component (dotted arrow) is solid and hypervascular with internal calibrous arteries; C: Contrast-enhanced CT. The haematic
component illustrates a contrast-enhanced capsule (arrow); D: Contrast-enhanced CT. The study after contrast in the arterial phase at the level of the solid component
exhibits an area with greater permeability than the liver, suggestive of hypervascularity.

A

B

Figure 3 Entire right lobe of the liver. A: Intraoperative image of the lesion. Mobilised liver after ligament release, demonstrating the heterogeneous mass occupying almost the entire right lobe of the liver (segments Ⅵ, Ⅶ and Ⅷ), which was partially exophytic; B: Resected and sagittally cleaved surgical section at the transition
between segments Ⅶ-Ⅵ and Ⅷ-Ⅴ. Note the adenomatous lesion with cavernomatous and haemorrhagic areas.

normal anatomy and densities. These features suggest the
possibility of a pre-existing hepatic lesion associated with
bleeding, which may or may not have been facilitated by
the traumatic event. The CT images also showed signs of
cirrhosis. These data, along with the age and sex of the
patient, were suggestive of a diagnosis of bleeding HA.
We identified a heterogeneous mass with soft tissue
density occupying almost the entire right lobe of the liver
(Figure 3). The patient underwent right hepatectomy, and

WCCR|www.wjgnet.com

the surgical specimen was sent for pathological analysis.
There were no postoperative complications, and the patient was discharged five days after surgery.
Histopathology examination revealed an HA with focal areas of haemorrhage (Figure 4). The lesion showed a
heterogeneous pattern, indicating the existence of haemorrhagic areas in the tumour. The presence of a heterogeneous liver mass with internal haemorrhage and/or
haemoperitoneum was suggestive of HA.
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renchyma is supplied by thin-walled arteries with minimal
connective tissue[10-14,18]. Therefore, trauma to an adenoma
most likely enhances their tendency to haemorrhage. Furthermore, it should be remembered that HA greater than
5 cm the indication for surgery should be given because
of the high risk of tumor-related complications[21].
Currently, CT is the most frequently used modality in
evaluating patients with liver injuries; it is a key element
in the initial evaluation of haemodynamically stable patients who have suffered abdominal traumas[1-3]. Dramatic
advances in multi-detector technology have significantly
improved the accuracy of CT and dynamic contrastenhanced CT, which can identify imaging characteristics
of intrahepatic lesions, especially for rare changes caused
by uncommon disease entities[1,4]. Emphasis should be laid
on detecting the haemoperitoneum, then localising the
source of bleeding and finally detecting the primary cause.
Spontaneous hepatic bleeding not related to trauma
or anticoagulant therapy is a rare condition. This situation can be caused by underlying liver disease. Common
causes are non-traumatic are HA or HCC. CT scans may
be able to characterise and localise bleeding and to identify the underlying liver lesion[12]. Therefore, it is important
to note that seemingly harmless blunt abdominal trauma
may be very damaging when it is associated with an underlying hepatic lesion.
In conclusion, we note the importance of referring
patients with liver trauma and possible hepatic disorders
to specialised centres for the appropriate treatment.

Figure 4 Histopathology showing the hepatocellular adenoma, a composed of cells that closely resemble normal hepatocytes, but in disorganized cords and with an abnormal lobular architecture (hematoxylin and
eosin stain, × 200).

DISCUSSION
The treatment of blunt liver trauma has changed in the
last several years, and conservative management is often
prioritised over surgical treatment, even in patients with
severe hepatic trauma[14,15]. The use of helical CT in the
diagnosis and management of trauma injuries allows the
option for nonsurgical treatments[15]. The American Association for the Surgery of Trauma (AAST) developed
a CT-based liver injury grading system that allows physicians to select the best treatment option based on the
imaging parameters[14-17]. Nonoperative treatment and
detection of complications is based on clinical signs [e.g.,
pain, meteorism, pulse, tension, urine, ventilation and
biochemical tests (e.g., haematocrit, haemoglobin and
hepatic constants)]. This follow-up can take place in the
intensive care unit and includes blood gas analysis and
intra-abdominal pressure management[17]. Still, delayed
laparotomies and late complications can occur, and the
decreased rates of morbidity and mortality indicate that
conservative options are better, even for patients with
major liver trauma[14-19]. In our article, we point to an unusual event, which is the possibility of misdiagnosis following trauma.
Hepatic masses can exist prior to blunt abdominal
trauma[20], and hepatic incidentalomas are not uncommon. As previously reported, the patient described herein
already had a large adenoma when the trauma occurred,
which resulted in rupture of the mass. Because she was
seen at a centre that does not specialise in hepatic surgery, the correct diagnosis was not made, which could
have been fatal[20]. The imaging diagnosis was a hepatic lesion (laceration/haematoma) due to trauma. Admittedly,
adenomas may rupture spontaneously[13,18], and their propensity to haemorrhage is explained by their histological
features.
Adenomas consist of large plates or cords of dilated
sinusoids with poor connective tissue support. Classically,
HA is a soft, well-demarcated tumour with little or no fibrous capsule and is composed of hepatocyte plates that
are only mildly thickened and irregular. The tumour pa-
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Core tip: Femoral artery pseudoaneurysms (FAPs) are
a reported possible complication of intramedullary nailing for acute femoral shaft fractures. In this report we
describe the delayed occurrence of a FAP after revision
surgery for femoral shaft nonunion, its diagnosis and
management by endovascular repair and discuss the
pertinent findings in the medical literature.
Original sources: Valli F, Teli MGA, Innocenti M, Vercelli R,
Prestamburgo D. Profunda femoris artery pseudoaneurysm following revision for femoral shaft fracture nonunion. World J
Orthop 2013; 4(3): 154-156 Available from: URL: http://www.
wjgnet.com/2218-5836/full/v4/i3/154.htm DOI: http://dx.doi.
org/10.5312/wjo.v4.i3.154

Abstract

INTRODUCTION

Femoral artery pseudoaneurysms (FAPs) have been
described following internal fixation of intertrocantheric, subtrocantheric and intracapsular femoral neck
fractures as well as core decompression of the femoral
head. The diagnosis of FAP is usually delayed because
of non-specific clinical features like pain, haematoma,
swelling, occasional fever and unexplained anaemia.
Because of the insidious onset and of the possible delayed presentation of pseudoaneurysms, orthopaedic
and trauma surgeons should be aware of this complication. We report a case of Profunda Femoris arterial
branch pseudoaneurysm, diagnosed in a 40-year-old
male 4 wk after revision with Kuntscher intramedullary
nail of a femoral shaft nonunion. The diagnosis was
achieved by computed tomography angiography and
the lesion was effectively managed by endovascular
repair. The specific literature and suggestions for treatment are discussed in the paper.

A pseudoaneursym is a collection of blood leaking from
a damaged arterial wall. The damage can be caused by
traumatic or iatrogenic perforations. Femoral artery pseudoaneurysms (FAPs) have been described to arise after
different surgical procedures, including internal fixation
of intertrocantheric, subtrocantheric and intracapsular
femoral neck fractures, intramedullary nailing of femur,
core decompression of femoral head for osteonecrosis
and revision total hip arthroplasty[1-4].
Because of the insidious onset and possible delayed presentation of FAPs, orthopaedic and trauma surgeons should
be aware of this complication. FAPs may close spontaneously if the tear is small enough to allow for clotting and
sealing. On the other hand, rupture of the aneurysm can
trigger thrombosis, distal embolization and compression of
adjacent structures. Compartment syndrome of the tigh has
also been observed after formation of a pseudoaneurysm
of the femoral artery or of its branches[1].
As far as treatment is concerned, small-sized FAPs
can be managed by coil or balloon embolisation, stent

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 X-ray appearance of pseudoaneurysm. A: Anteroposterior and
lateral radiograph of femoral shaft nonunion 8 mo after interlocking IM nailing;
B: An ovoid, soft tissue mass behind the fracture site is visible 1 mo after exchange nailing.

Figure 2 Computed tomography appearance of pseudoaneurysm. Computed tomographic angiogram showing pseudoaneurysm of profunda femoris
artery (arrow).

medial thigh was noted, and radiographs revealed an
ovoid soft tissue mass behind the fracture site (Figure
1B). A residual hematoma (confirmed by duplex ultrasound) was diagnosed, and observation was recommended based on intact distal pulses and neurological function.
However, 3 wk later the enlargement of the mass had
continued and associated pulsatile swelling was noticed.
A pseudoaneurysm instead of a simple hematoma was
suspected. Further investigation, including computer
tomographic angiography, confirmed a lesion originating
from a profunda femoris arterial branch adjacent to the
fracture site (Figure 2).
The patient was therefore referred to an Interventional Radiology department. An angiogram confirmed
a rapidly enhancing pseudoaneurysm sac arising from
a branch of the right profunda femoris artery. Using a
microcatheter, the segmental branch feeding the pseudoaneurysm was selectively cannulated (Figure 3A) and a
total of five microcoils (3 mm × 3 cm) were deployed in
the vessel distally and proximally to the pseudoaneurysm
neck. After embolisation, a control angiogram showed
satisfactory hemostasis with occlusion of the feeding
vessel, no further filling of the pseudoaneurysm, and no
extravasation of contrast (Figure 3B). The compressive
discomforts were quickly relieved.
Over the next 6 mo, intact neurovascular status without recurrent painful swelling or reported complications
were observed. No additional complications arose during
follow-up. The femoral shaft nonunion healed at 6 mo
follow-up (Figure 4).

graft repair, transducer-directed compression and other
percutaneous or endoluminal treatments[2].
We report a case of a profunda femoris arterial branch
pseudoaneurysm, diagnosed in a 40-year-old male 4 wk
after revision with Kuntscher intramedullary nail for a
femoral shaft nonunion.
To the best of our knowledge this is the first report
of femoral pseudoaneurysm occurring after intramedullary nailing for nonunion of the femoral shaft.

CASE REPORT
A 40-year-old male cyclist in good health was involved
in a collision with a car that was travelling at 45 miles (65
km) per hour. He sustained an isolated, closed femoral
shaft fracture. There were no concomitant abdominal
or thoracic injuries. His Injury Severity Score was 9. On
X-rays he showed a type 32-A2 fracture according to the
AO-ASIF classification[5].
The patient consented to have surgical treatment in
the form of unreamed intramedullary nailing (T2 Femur Nail, Stryker Trauma). This was done on the day of
injury. There were no reported intraoperative complications. Postoperative radiographs revealed a minimum gap
between the proximal and distal fragments. The patient
was discharged 4 d after surgery with progressive weight
bearing on a assisted rehabilitation protocol. He obtained
a complete range of motion after 1 wk and full weight
bering after 1 mo, but he complained of a degree of pain
during ambulation.
X-rays at 8 mo follow-up revealed nonunion (Figure
1A). After consulting the patient, a revision with intramedullary exchange nailing was planned with reamed insertion.
This involved the removal of a previously placed implant
and reaming the medullary canal to a larger diameter. The
diameter of the new nail (Kuntscher Nail, Stryker Trauma)
was 2 mm larger than that of the previous nail and the
intramedullary canal was over-reamed by 1 mm more than
the diameter of the new nail. Postoperatively, the hemoglobin level never fell down under 9.0 g/dL, without any signs
and symptoms of hypovolemia.
Four weeks after surgery, a tender swelling over the
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DISCUSSION
There are different causes of FAP caused by orthopaedic
procedures reported in the literature. Arterial damage can
occur because of bone spikes, screws, drills, displaced
implants and retraction of surrounding tissues[6]. Others
reports stress the point that locking screws are potential
causes of FAPs in case of penetration of inner cortex[7].
The most likely cause of the pseudoaneurysm seen in this
case report was over penetration of the drill bit during
the intramedullary exchange nailing with reamed inser-
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A

Figure 4 Fracture healing. Anteroposterior and lateral radiograph
of the femoral shaft 6 mo from
revision surgery, showing fracture
union.

B

Figure 3 Embolisation. Elective (microcatheter) right deep femoral angiography pictures showing the pseudoaneurysm adjacent to the fracture site. A: Before coil embolization; B: After coil embolization (digital subtraction angiography).

the first report of a delayed pseudoaneurysm caused by
drilling during a revision intramedullay nailing for femoral
shaft nonunion. Therefore, a pseudoaneurysm should be
suspected not only in fracture cases, but also in revisions
of nonunions. Due to the rarity of the condition, in case
of suspicion the early use of CT angiography is highly
recommended. Endovascular repair is an effective minimally invasive treatment for delayed pseudoaneurysms of
the femoral artery.

tion. The drilling probably injuried the arterial wall with
subsequent external hemorrhage.
Early diagnosis of a pseudoaneurysm of the femoral
artery or one of its banches can be done if non-specific
clinical signs are evaluated and any swelling over the medial aspect of the proximal thigh is investigated properly.
However, these findings may be normal when the injury
only involves a minor vessel.
The time frame necessary to detect traumatic pseudoaneurysms varies from hours to years depending on
the involved region and clinical signs. Clinical manifestations include an enlarging pulsatile swelling, audible bruit,
palpable thrill, pain, edema and compressive neuropathy.
Without a clear history of trauma, the lesion may mimic
some soft tissue conditions like abscesses or neoplasms.
Because of the presence of heat and tenderness in the
surrounding area, the inflammation during the organisation of the hematoma may appear as a postoperative infection[8]. Therefore, a high index of suspicion and radiological imaging [particularly computed tomography (CT)
angiography and duplex ultrasonography] plays a major
role in obtaining a diagnosis. Multidetector CT angiography enables 3-dimensional reformatting of the lower
limb vasculature. Although the image quality can be impaired by metallic implants, it is a quick and non-invasive
method, with high sensitivity (90%-95%) and specificity
(98%-100%) for detecting arterial injury after trauma[9].
The management of pseudoaneurysms depends
mostly on their location and size. Small asymptomatic
lesions or those involving non-critical vessels may be
observed for 4-6 wk to detect possible spontaneous recovery. However, active intervention is indicated in larger
(> 3 cm) symptomatic lesions. Current therapeutic approaches include open surgical repair, ultrasound-guided
compression, ultrasound-guided thrombin injection and
endovascular repair using coil embolization or stent-graft
insertion as seen in this case.
In conclusion, to the best of our knowledge this is
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concomitant with ulnar nerve injury
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at the end of four months post-operatively. Ulnar nerve
function was fully restored without any sensory or motor loss. Range of motion at the elbow joint was 20-120
degrees at the latest follow-up.
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Core tip: Elbow joint posterior fracture-dislocations accompanied by neurovascular injuries are generally require surgical intervention. In this article, we present a
case of humeral biepicondylar fracture dislocation concomitant with ulnar nerve injury in a seventeen yearold male patient. We obtained a successful clinical result by applying open reduction-internal fixation of the
fracture dislocation and ulnar nerve repair at the same
session as surgical treatment of this case. Although elbow fracture-dislocations with neurovascular complications are rarely seen, assessment of the neurovascular
status in emergency room should always be a crucial
part of physical examination which may affect the clinical result of the treatment.

Abstract
In this article, we present a case of humeral biepicondylar fracture dislocation concomitant with ulnar nerve
injury in a seventeen year-old male patient. Physical
examination of our patient in the emergency room
revealed a painful, edematous and deformed-looking
left elbow joint. Hypoesthesia of the little finger was
also diagnosed on the left hand. Radiological assessment ended up with a posterior fracture dislocation of
the elbow joint accompanied by intra-articular loose
bodies. Open reduction-Internal fixation of the fracture
dislocation and ulnar nerve exploration were performed
under general anesthesia at the same session as surgical treatment of our patient. Physical therapy and
rehabilitation protocol was implemented at the end of
two weeks post-operatively. Union of the fracture lines,
as well as the olecranon osteotomy site, was achieved
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INTRODUCTION
Elbow joint is the second most common site of upper
extremity dislocations in young adults [1]. Mechanism
of injury in posterior elbow dislocation is generally
described as falling on an outstretched hand[2]. Recent
studies in the literature have shown that elbow joint is
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more likely to dislocate when it is in slightly abducted
and flexed position. Posterior dislocation of the elbow
joint occurs when compressive forces are directed on to
the outstretched hand through the radius and ulna, along
with the valgus stress at the elbow joint[3]. These biomechanical forces also contribute to associated fractures at
the dislocated joint. Sport related injuries are the etiology
in 10%-50% of all elbow dislocations. More than 90%
of the cases are posterior dislocations. Isolated cases can
be successfully treated with closed reduction; however,
dislocations accompanied by fractures or neurovascular
injuries are more prone to different complications and
generally require surgical intervention[1-3].
In this article, we present a case of humeral biepicondylar fracture dislocation concomitant with ulnar nerve
injury in a seventeen year-old male patient.

A

Posterior
elbow
dislocation

B

Avulsed lateral
epicondyle

CASE REPORT
Seventeen year-old male patient was admitted to the
emergency department after falling on to left arm. Physical examination of the patient in the emergency room
revealed a painful, edematous and deformed-looking left
elbow joint. Hypoesthesia of the little finger was also diagnosed on the left hand. Radiological assessment ended
up with a posterior fracture dislocation of the elbow joint
accompanied by intra-articular loose bodies (Figure 1).
Closed reduction in the emergency room was failed and
surgical treatment was planned for the patient. Under
general anesthesia, the patient was admitted to the operation table in prone position. A pneumatic arm tourniquet
was applied and then sterile dressing of the left upper extremity was set. Following a twenty centimeters long skin
incision, ulnar nerve was explored and total disruption of
the nerve was diagnosed (Figure 2).
V-shaped olecranon osteotomy was applied in order
to achieve open anatomic reduction of the distal humeral
joint surface as well as the removal of the loose bodies
inside the joint. Lateral collateral ligament (LCL) was
ruptured with avulsion fracture of the lateral epicondyle
(Figure 2). Fixation of the lateral epicondyle together
with the LCL was carried out by using a headless screw. A
nerve stimulator was used to explore and find out the distal end of the ulnar nerve. Following release of the two
ends, microsurgical repair with anterior transposition was
applied for disrupted ulnar nerve. Medial collateral ligament (MCL) was also ruptured with avulsion fracture of
the medial epicondyle. Fixation of the medial epicondyle
together with the MCL was achieved by using a headless
screw. Plate and screw fixation was chosen for olecranon
osteotomy site (Figure 2).
Following wound closure, a posterior long arm splint
was applied. Physical therapy and rehabilitation protocol
was implemented at the end of two weeks post-operatively. Active and passive stretching exercises were put
into practice following a 3-wk passive ROM rehabilitation
program. Galvanic current electrotherapy nerve stimulation was also applied at the same time.
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Figure 1 Pre-operative posterior elbow fracture dislocation with avulsed
medial and lateral epicondyle fracture radiography.

Union of the fracture lines, as well as the olecranon
osteotomy site, was achieved at the end of forth months
post-operatively and the plate was removed after one
year (Figure 3). Ulnar nerve function was fully restored
with minimally hypoesthesia and no motor loss. Finger
co-ordination was fully recovered and the reduced grip
strength was improved at the end of six months. Disability of the Arm-Shoulder-Hand (DASH) Score was
used to evaluate healing status during the post-operative
follow-up period. Quick DASH score was measured as
27.5 at the end of 1 year.
Range of motion at the elbow joint was between 20
to 120 degrees and there was not sensory or motor loss
except slight hypoesthesia of the fourth and fifth fingers
by the end of one year post-operatively (Figure 4).

DISCUSSION
Stability of the elbow joint is supplied by the primary
and secondary stabilizers playing role in different stages
of motion. Main primary stabilizer is the anatomical
structure of the ulnohumeral joint. Coronoid process
is especially the most important part of this anatomical
structure. Secondary stabilizers are the radial head, joint
capsule, and the origins of flexor and extensor tendons[4].
Fracture dislocation of the elbow joint is often accompanied by disruption of one or more bony stabilizers, and
thus pathophysiology of the elbow fracture dislocation is
complicated. Generally, the stability of the joint cannot
be secured by closed reduction because of the impaired
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A

B

C

Figure 2 Intra-operative view. A: Avulsed medial epicondyle and lateral epicondyle with osteotomized olecranon; B: Avulsed medial epicondyle with nervus ulnaris; C:
Plate and screw fixation of olecranon and repaired nervus ulnaris.

A

B

Figure 3 Early post-operative radiography with olecranon plate. A: Union of the fracture lines, as well as the olecranon osteotomy site, was achieved at the end
of forth months post-operatively; B: Elbow radiography after removal olecranon after one year.

A

B

Figure 4 Elbow range of motion after one year. A: Fully restored flexion; B: Only 20 degrees extension disability.

function of these bony fragments which are very small in
size but play crucial role in the biomechanical stability[5].
Biepicondylar fracture dislocation of the elbow joint
was reported by several authors in the literature[6-9]. Bono
et al[10] presented a case of intraosseous median nerve entrapment following posterior elbow dislocation in a seven
year-old child. Abu Jayyap et al[11] reported biepicondylar
fracture dislocation with complete radial nerve transection. In another study, median nerve entrapment and
ulnar nerve palsy following elbow fracture dislocation in
a child was discussed[12]. Acute ulnar nerve entrapment
following closed reduction of a posterior fracture dislo-

WCCR|www.wjgnet.com

cation of the elbow joint was also highlighted as a potential risk in the literature[13]. Our patient had biepicondylar
fracture dislocation of the elbow concomitant with complete ulnar nerve disruption.
Twelve months clinical outcome of our case was evaluated by the use of DASH scale. This scale is a 30-item
self-report questionnaire which was developed to evaluate
the functional status and symptoms of the patients with
musculoskeletal disorders of the upper extremity[14]. Validity and reliability of this questionnaire in Turkish were
tested and used in different studies. The scale is scored
between 0 to 100 points and the higher scores indicate a
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high level of disability[15]. DASH score of our case was
measured as 27.5 at the end of one year.
In conclusion, we obtained a successful clinical result
by applying open reduction-internal fixation of the fracture dislocation and ulnar nerve repair at the same session as surgical treatment of the case. As far as we could
reach, we did not find any similar case reported in the literature. Although a few article can be considered close to
our case report in the literature. We believe that although
elbow dislocations with neurovascular complications are
rarely seen, assessment of the neurovascular status in the
emergency room should always be a crucial part of physical examination which may affect the clinical result of the
treatment.
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INTRODUCTION

Abstract

Infantile tibia vara (infantile Blount’s disease) is an orthopedic condition that affects young children causing varus
deformity of the knee. The treatment of this condition
differs according to the degree of involvement of medial
proximal tibial physis. Multiple treatment options had
been described for this condition[1-10]. These included
observation; orthotic[4]; corrective osteotomy (acute or
gradual correction)[3,5-9,10,11]; elevation of the medial tibial
plateau[2,12,13]; resection of a physeal bar[1]; lateral hemiepiphysiodesis[14]; and guided growth of the proximal
tibial physis[8].
Infantile Blount’s disease causes marked varus deformity that originates from the proximal tibial physis. The
pathology of infantile Blount’s disease involves internal
tibial torsion as an element of the condition[15]. Treatment
of Blount’s disease should address all the elements of
the disease; otherwise the child will be left with partially
uncorrected deformity. Some of the surgical techniques
used to treat infantile Blount’s disease focus only on the
coronal deformity (genu varum deformity) and does not
treat the axial (internal tibial torsion) part of the disease[2,8,12-14].
There has been increasing interest in treating infantile Blount’s disease by guide growth modulation[8]. The

Infantile Blount’s disease is a condition that causes
genu varum and internal tibial torsion. Treatment
options include observation, orthotics, corrective osteotomy, elevation of the medial tibial plateau, resection of a physeal bar, lateral hemi-epiphysiodesis, and
guided growth of the proximal tibial physis. Each of
these treatment options has its disadvantages. Treating
the coronal deformity alone (genu varum) will result
in persistence of the internal tibial torsion (the axial
deformity). In this report, we describe the combination
of lateral growth modulation and distal tibial external
rotation osteotomy to correct all the elements of the
disease. This has not been described before for treatment of Blount’s disease. Both coronal and axial deformities were corrected in this patient. We propose this
combination (rather than the lateral growth modulation
alone) as the method of treatment for early stages of
Blount’s disease as it corrects both elements of the disease and in the same time avoids the complications of
proximal tibial osteotomy.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Infantile Blount’s disease; Tibia vara;
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principle of guided growth modulation depends on inhibiting the growth on the lateral aspect of the proximal
tibial physis while allowing the medial part of the physis
to continue growing resulting in correction of the genu
varum deformity. This will not result in correction of the
internal tibial torsion that is part of the pathology of infantile Blount’s disease[8].
In this case report, we describe a novel method to
treat infantile Blount’s disease by combining a proximal
lateral tibial growth modulation with distal tibial osteotomy to achieve both full correction of the deformity and
decrease the risks of complications to the patient.

DISCUSSION
Infantile Blount disease is a condition affecting the medial part of the proximal tibial physis. The condition is
usually referred to as “infantile tibia vara” describing the
frontal plane deformity; nevertheless, patients with infantile Blount disease have also internal tibial torsion deformity as well[15].
Tibial osteotomy is usually the standard of treatment
for these children. The correction after tibial osteotomy
can be done acutely with internal or external fixation.
Acute correction carries the risk of compartment syndrome, under and overcorrection of the deformity[16-19]. A
prophylactic anterior compartment fasciotomy and insertion of a drain is recommended for patients with Blount
disease who are undergoing acute deformity correction
to decrease the chance of compartment syndrome[20].
Gradual correction by external fixator lead to more accurate correction of the deformity with less chance of
compartment syndrome, however, external fixators are
usually not very well tolerated by the children due to their
marked obesity and need to have bilateral fixators applied
simultaneously in most cases. Another inherent problem
with proximal tibial osteotomy to treat infantile tibia vera
is that it is usually done away from the center of the deformity as the center of rotation and angulation (CORA)
in cases of Blount disease lies at (or very close to) the
level of the proximal tibial physis. Most of osteotomies
are performed distal to the correct CORA because fixing
very proximal osteotomies (at the level of the physis) is
very technically challenging. This will result in displacement of the mechanical axis. Osteotomies done away
from the CORA requires translation with the angular
correction otherwise it will lead to shift of the mechanical axis of the limb[21].
Recently, there has been growing interest in using guided
growth in treating early cases of infantile Blount’s disease[8,22].
The procedure has the advantage of being minimally
invasive, gradual correction with minimal risk and avoiding most of the complications of osteotomies. Also, the
correction will occur at the center of deformity (CORA)
avoiding any deviation of the mechanical axis of the corrected limb. The patient is followed until his/her mechanical axis of the limb reaches neutral alignment (or slight
valgus) and then the tether (plate or staples) is removed.
The tether is applied to the proximal lateral growth plate
of the tibia, and it is not necessary to restrict the growth
of the proximal fibular physis. Using the guided growth
to treat early stages of infantile Blount disease will gradually correct the varus deformity but should theoretically
have no influence on the internal tibial torsion. This will
cause incomplete correction of the deformity and persistence of negative foot progression angle.
A recent retrospective study described the use of lateral tension plate to treat infantile Blount’s disease[8]. Twelve
children (18 limbs) had treatment of infantile Blount
disease with application of lateral proximal tibial tension
band plates. The success rate of growth manipulation in

CASE REPORT
Three years old girl, Hispanic, morbidly obese, presented
to the outpatient clinic with the bilateral severe genu
varum deformity. Clinical examination showed that the
child has bilateral internal tibial torsion of about 30 degrees bilaterally. The radiographs showed affection of
the medial proximal growth plate (Langenskiold stage 2).
The mechanical axis of the right side was 3.6 cm medial
to the center of the knee and the mechanical axis of the
left side was 3.2 cm medial to the center of the knee. The
angle between the mechanical axis of the femur and the
mechanical axis of the tibia (mechanical tibio-femoral
angle) was 20° varus on the right side and 17° varus on
the left side. The girl had the diagnosis of bilateral infantile tibia vara with bilateral internal tibial torsion (Figure 1).
The child underwent surgery to perform lateral proximal tibial growth modulation by inserting lateral tension
band plate (eight plate) (Orthofix, Lewisville, Texas)
(reversible plate hemi-epiphyiodesis) to correct the varus
deformity. In addition, distal external rotation osteotomy
of the tibia and fibula was performed to bring the foot
to 5° external rotation compared to the knee axis. The
external rotation osteotomy was done at the level of the
distal tibia and fibula (junction proximal ¾ with the distal
¼). After rotation of the distal part, 3 crossing K-wires
were passed across the osteotomy to stabilize it. Bilateral
above knee casts were applied and patient was instructed
to be non weight bearing for 6 wk on wheel chair (Figure
2).
Ten months later, follow up of the patient shows that
she had full correction of both the varus deformity and
the internal rotation deformity that was previously present. The radiographs showed correction of the varus
deformity of the knee. The mechanical axis on the right
side is 0.4 cm medial to the center of the knee and on the
left side was 1.1 cm lateral to the center of the knee. The
angle between the mechanical axis of the femur and mechanical axis of the tibia (mechanical tibio-femoral angle)
was 0° on the right side and 7° valgus on the left side.
The osteotomy side distally was completely healed. The 8
plates were removed bilaterally (Figure 3).
Consent was obtained from the mother to publish the
case of her daughter.
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A

B

Figure 1 The girl had the diagnosis of bilateral infantile tibia vara with bilateral internal tibial torsion.
A: 3 years old girl, standing showing genu Varum; B: Pre
operative clinical picture showing the marked internal rotation of both lower extremities. Note the relation between
the feet direction and the patella (outlined by skin marker);
C: Pre operative radiograph showing the gneu varum,
mechanical axis deviation and the proximal medial tibial
physeal changes.

C

Figure 2 Immediate post operative radiograph for the right leg showing
application of the lateral plate to proximal tibial growth plate and distal
tibial/fibular osteotomy fixed by 3 K wires.

Figure 3 Ten months post operative showing. A: Correction of both the
genu varum and the internal rotation of the leg (clinical picture); B: Correction of
the varus deformity and healing of the osteotomy sites (radiograph).

this group was 89%. Despite this high success rates, the
authors stated that in 3 patients (25% of the population),
there was persistence of a significant internal tibial torsion.
We propose a combination of the lateral growth
modulation with distal tibial/fibular rotational osteotomy
that can effectively and safely correct both elements of
the pathology of the Blount’s disease. The application
of lateral tether will correct the varus deformity and the
distal external rotation osteotomy will correct the internal
tibial torsion.
The advantages of this combination are the following: (1) It has the advantage of using growth tethering
which is: The deformity is corrected at CORA which is
biomechanically the best option. The deformity is corrected gradually with a chance to monitor the effect of
treatment and obtain the exact desired amount of correction; (2) The internal rotation deformity will be corrected
and not left without treatment; and (3) The external rotation osteotomy is done in a safer area (distally rather than
proximally) with less concern regarding development of
compartment syndrome[23,24].
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Prenatal incarceration of caput succedaneum: A case report
Atsuko Okazaki, Ken Miyazaki, Kana Kihira, Madoka Furuhashi
confirmed no abnormality. Although the baby needed
oxygen (0.2 L/min) at the time of hospital discharge,
she has grown favorably at three years of corrected
age.
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Core tip: Caput succedaneum is relatively common at
birth but infrequently diagnosed in utero. Furthermore,
no case of incarceration of antenatal caput succedaneum has been reported in the literature. This is the first
report of prenatal and incarcerated caput succedaneum
after cervical cerclage in a patient with premature rupture of the membranes (PPROM). The presenting case
makes obstetricians recognize that cerclage placement,
especially in a patient with PPROM, may result in unusual caput succedaneum in utero. When it develops
to incarceration, earlier release should be considered to
prevent the serious complication of necrosis.

Abstract
Caput succedaneum is relatively common at birth but
infrequently diagnosed in utero. We report the first
case of a prenatal incarcerated caput succedaneum after cervical cerclage in a patient with premature rupture
of the membranes (PPROM). A 41-year-old woman was
referred and admitted to our hospital due to PPROM
at 19 wk of gestation. Aggressive therapy, including
amnioinfusion, cervical cerclage, and administration
of antibiotics and tocolysis, was initiated. At 24 wk of
gestation, a thumb tip-sized and polyp-like mass, which
was irreducible, was delineated with a vaginal examination, vaginal speculum, and transvaginal ultrasonography, leading to the diagnosis of incarcerated caput succedaneum. Under general anesthesia, the incarcerated
caput succedaneum was repositioned with fingers after
cutting the string to avoid necrosis, and then, placement of a McDonald cervical cerclage was undertaken
again. At 26 wk of gestation, she delivered a 678 g girl
through an emergency cesarean section performed
due to profuse bleeding and prolonged decelerations.
A slight bulge with hair was observed on the head by
palpation at birth. Cephalic ultrasonography, X-ray,
magnetic resonance imaging and electroencephalogram
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INTRODUCTION
Caput succedaneum is a cranial subcutaneous serohematic extravasation that can be differentiated from cephalhematoma by findings of extension over a suture line and
definite palpable edges. It is more likely to form during a
prolonged or difficult delivery and often resolves in several d without sequelae. Furthermore, it is relatively common at birth but infrequently diagnosed in utero[1-4]. We
present a case of caput succedaneum that was diagnosed
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by ultrasonographic examination during the antepartum
period.

A

CASE REPORT
A 41-year-old woman, gravida 3, para 0, was referred and
admitted to our hospital due to patient with premature
rupture of the membranes (PPROM) at 19 wk and 6 d of
gestation. Her surgical history was unremarkable, except
for conization of the cervix at age 37 for carcinoma in
situ. She had been on insulin therapy due to diabetes mellitus. On admission, she was afebrile. The plasma level
of C-reactive protein (CRP) and white blood cell count
were 0.1 mg/dL and 9500/mm3, respectively. These findings showed that there was no clinical chorioamnionitis.
Vaginal examination demonstrated 2 cm-dilated cervical
os and amniotic fluid flowing out. Laboratory culture of
the vaginal discharge was negative. She reported a history
of intermittent staining since the first trimester of pregnancy. Ultrasound showed that the cervical length was
28 mm, and the maximum cord-free amniotic pocket was
2.5 cm. Although we informed her that she might have a
bad prognosis, she wanted to continue the pregnancy. A
catheter was transabdominally indwelled in the amniotic
cavity after introduction of a 21-gauge needle under continuous ultrasound guidance. Although the amniotic culture was negative, the amniotic fluid polymorphonuclear
neutrophil leukocyte, glucose, lactate dehydrogenase, and
neutrophil elastase levels were 371 cells/mm3, 20 mg/dL,
2575 IU/L, and 14.7 μg/mL, respectively, showing intraamniotic inflammation[5]. She underwent placement of a
McDonald cervical cerclage using polyester tape under
intravenous anesthesia to prevent cervical dilation. Subsequently, amnioinfusion was initiated, whose purpose was
not retention of the fluid but lavage throuth perfusion.
Approximately 1000 mL/d sterile and warm saline was
spontaneously drip- infused into the amniotic cavity, and
the corresponding volume of fluid flowed out every day.
Magnesium sulfate and ritodrine were used for tocolysis.
Antibiotic therapy was also given. Cefmetazole sodium
(2 g/d iv), piperacillin sodium (4 g/d iv), anhydrous ceftriaxone sodium (2 g/d iv), and meropenem trihydrate
(1 g/d iv) were administered in sequential order until
delivery. The level of blood CRP and white blood cell
was in the normal range. At 23 wk and 3 d of gestation,
a small amount of outflow was unexpectedly observed,
although a certain level of amniotic fluid was observed
in utero by ultrasonography. The latter finding suggested
obstruction of the cervical canal. Thus, saline inflow was
kept at the level of outflow to prevent hydramnios. At 24
wk and 0 d of gestation, a thumb tip-sized and polyp-like
mass, which was irreducible, was delineated with a vaginal
examination. A vaginal speculum demonstrated a purpleblack-colored mass with hair on the surface. These findings along with transvaginal ultrasonography (Figure 1A)
led to the diagnosis of caput succedaneum. Because the
most feared sequela was necrosis, we decided that the incarceration should be released. Under general anesthesia,
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Figure 1 Transvaginal ultrasonography. A: A bulge (arrowheads) with an
echogenic core was identified outside the cervical string (arrows); B: The bulge
(arrowheads) was observed within the contour of the fetal head but inside the
cervical string (arrows) 7 d after re-operation. h: Fetal head; c: Cervix.

the incarcerated caput succedaneum was repositioned
with fingers after cutting the string, and then, placement
of a McDonald cervical cerclage was undertaken again.
The same treatment strategy as before was taken to allow the fetus to become mature enough to survive. At
25 wk and 0 d of gestation, transvaginal ultrasonography
showed an echogenic bulge within the soft tissue of the
fetal head (Figure 1B). The estimated fetal weight was
598 g, corresponding to the weight for 23 wk and 3 d. At
26 wk and 1 d of gestation, profuse bleeding occurred,
and prolonged decelerations were observed on fetal heart
rate monitoring. Thus, an emergency cesarean section
was performed, and she delivered a 678 g girl with an Apgar score of 1 (5-min). There was a true knot of the umbilical cord. Placental pathology demonstrated histologic
chorioamnionitis (Grade 3) and funisitis (Grade 2). The
arterial blood gas analyses of the umbilical cord showed
that the pH and base deficit were 7.04 and 17.9 mmol/L,
respectively. Resuscitation was started without delay. The
levels of CRP and immunoglobulin M were 5 μg/dL and
9 mg/dL, respectively. Arterial blood culture was negative. The head of the newborn baby looked normal with
hair by inspection, but a slight bulge was observed by
palpation at birth. Cephalic ultrasonography, X-ray, and
magnetic resonance imaging confirmed no abnormality,
such as an intracranial hemorrhage, a skull fracture, or
a bone defect. She had a normal electroencephalogram
at 1 and 40 wk after birth. The newborn central hearing
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screening showed no abnormality. Meanwhile, she was affected with retinopathy of prematurity and received laser
coagulation. She has grown favorably without alopecia
and shows normal physical and neurological development
at three years of corrected age.

is harmful to the fetus. Because it is not difficult to
diagnose prenatal incarceration of caput succedaneum
through vaginal examination and ultrasonography, special
attention should be paid to prevent undesirable necrosis.
In conclusion, obstetricians should recognize that
cerclage placement, especially in a patient with PPROM,
may result in unusual caput succedaneum in utero. When
it develops to incarceration, earlier release should be considered to prevent the serious complication of necrosis.

DISCUSSION
The common management in most centers of PPROM
before 22 wk of gestation is termination of the pregnancy or the expectant approach because expectant management results in an increased rate of fetal and neonatal
morbidity and mortality[6,7]. When a patient with previable
PPROM desires continuation of the pregnancy, more
aggressive interventions, such as amnioinfusion[8], cervical cerclage, and intra-amniotic gelatin sponge[9], are not
infrequently required in addition to the administration of
antibiotics and tocolysis to prolong pregnancy until the
fetus becomes viable. In such cases, our usual protocol
is to supply continuous amnioinfusion, cervical cerclage,
and the use of antibiotics and tocolysis after obtaining
informed consent[10]. The aggressive intervention of previable PPROM results in a high neonatal survival rate[10].
Caput succedaneum is a cranial subcutaneous serohematic extravasation that is more likely to form during a
prolonged or difficult delivery and often resolves in several d without sequelae. Although it has been infrequently
diagnosed in utero[1-4], no case of incarceration has been
reported in the literature. It would appear that several
factors are associated with incarceration of caput succedaneum. Uterine contractions are primarily inevitable,
as usual caput succedaneum is formed during delivery.
In addition, PPROM might play a pivotal role because
pressure is directly placed on the fetal scalp contiguous
to the internal os of the uterus in the setting of oligohydramnios. This assumption is supported by the fact that a
percentage of cephalhematoma and caput succedaneum
in utero is involved in PPROM[2-4]. Cerclage placement is
also a contributing factor. Even a successful cerclage may
result in limited dilation of the cervix when uterine contractions are persistent because they may promote cervical maturation and diminish its thickness. In that event,
the opening encircled by the suture might induce prolapse of the caput succedaneum and form an incarceration when it swells. Considering that only a slight bulge
of the newborn head was observed at birth in our case,
caput succedaneum in utero could spontaneously reduce
but for incarceration.
One of the serious sequelae of perinatal scalp injury
is halo scalp ring, which is annular scalp alopecia. Although it is usually a temporary defect, a necrotic caput
succedaneum may result in scarring alopecia because
deep ulceration can destroy hair follicles[11,12]. This concept suggests that incarceration of caput succedaneum
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Traumatic rupture of a type Ⅳa choledochal cyst in an adult
male
Yun-Fei Duan, Bo Yang, Feng Zhu
abdominal CT scan showed pneumatosis in the intrahepatic bile duct, and intrahepatic dilatation which
decreased following adequate biliary drainage. The
patient has remained well in the close follow-up period
for 9 mo.
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Core tip: Choledochal cyst (CC) is a rare, congenital
anomaly of the bile ducts. We describe a young man
who was transferred to our hospital with a reported
traumatic rupture of liver cystic lesions. The patient
was found to have peritonitis and abdominal hemorrhage, which is quite rare. Abdominal computed tomography and emergency laparotomy revealed rupture
of a huge type Ⅳa CC. The patient was successfully
managed by primary cyst excision, cholecystectomy,
and Roux-en-Y end-to-side hepaticojejunostomy reconstruction.

Abstract
Choledochal cyst (CC) is a rare, congenital anomaly of
the bile ducts. We describe a 26-year-old male patient
who was transferred to our hospital with a reported
traumatic rupture of cystic liver lesions following a fall.
At the time of injury, the patient experienced severe
abdominal pain. He was found to have peritonitis and
abdominal hemorrhage, which is quite rare. Laparotomy revealed 3000 mL fluid consisting of a mixture of
blood, bile and inflammatory effusion in the peritoneal
cavity. The liver, gallbladder, spleen, stomach, duodenum, small intestine, and colon appeared normal.
A large cystic mass was discovered near the porta
hepatis. This mass, which connected to the hepatic
bifurcation and gallbladder had a 5 cm rupture in the
right wall with active arterial bleeding. Abdominal computed tomography (CT) and emergency laparotomy
revealed rupture of a huge type Ⅳa CC. The patient
was successfully managed by primary cyst excision,
cholecystectomy, and Roux-en-Y end-to-side hepaticojejunostomy reconstruction. The postoperative course
was uneventful and the patient was discharged on the
th
12 day of hospitalization. Four weeks after surgery,
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INTRODUCTION
Choledochal cyst (CC) is a rare congenital disease characterized by single or multiple dilatations of the intra and/
or extrahepatic biliary tree. There is a higher incidence
of CC in females. In CC, spontaneous perforation is
observed in 1.8%-7% of all cases. Nevertheless, reports
of traumatic rupture of CC are extremely rare. Herein,
we describe a young man who was transferred to our
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Figure 1 Abdominal computed tomography shows ascites, a normal-sized gallbladder, dilatation of the intrahepatic bile duct, and a huge choledochal
cyst. GB: Gallbladder; HBD: Intrahepatic bile duct; CC: Choledochal cyst.
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Figure 2 Abdominal computed tomography shows a rupture in the right wall of the choledochal cyst with hemorrhage (arrow).

hospital with a reported traumatic rupture of liver cystic
lesions. The patient was found to have peritonitis and abdominal hemorrhage. Abdominal computed tomography
(CT) and emergency laparotomy revealed rupture of a
huge type Ⅳa choledochal cyst. The patient was successfully managed by primary cyst excision, cholecystectomy,
and Roux-en-Y end-to-side hepaticojejunostomy reconstruction.

and heart rate was 126 beats/min. Physical examination
revealed tenderness and guarding of the whole abdomen.
The results of laboratory examination were as follows:
white blood cells: 9.88 × 109/L, neutrophils: 69.4%, hemoglobin: 105 g/L, and hematocrit: 0.31.
An urgent abdominal CT scan revealed ascites and a
normal-sized gallbladder, dilatation of the intrahepatic
bile duct, and a 13 cm × 10 cm × 9 cm cyst with hemorrhage in the common bile duct region, extending from
the porta hepatis down to the level of the pancreatic head
(Figures 1 and 2). He was taken emergently to the operating room with a presumed diagnosis of CC rupture.
Laparotomy revealed 3000 mL fluid consisting of a
mixture of blood, bile and inflammatory effusion in the
peritoneal cavity. The liver, gallbladder, spleen, stomach,
duodenum, small intestine, and colon appeared normal.
A large cystic mass was discovered near the porta hepatis
and was dissected circumferentially. This mass, which
connected to the hepatic bifurcation and gallbladder had
a 5 cm rupture in the right wall with active arterial bleeding. It was confirmed to be a congenital CC, type Ⅳa, according to Todani’s classification[1].
Because intraperitoneal inflammation was moderate,
a complete cyst excision with cholecystectomy and Rouxen-Y end-to-side hepaticojejunostomy reconstruction
were performed. The postoperative course was uneventful and the patient was discharged on the 12th day of hos-

CASE REPORT
A 26-year-old male patient fell in a bathroom and suffered an impact to the abdomen. At the time of injury,
the patient experienced severe abdominal pain. He was
immediately admitted to a local hospital. On ultrasound
examination, there was moderate free fluid in the peritoneal cavity, especially around the liver, and multiple cystic
lesions in the liver. A plain radiograph of the chest was
normal, and a plain radiograph of the abdomen revealed
no gastrointestinal perforation. Abdominal paracentesis
was performed with bloody fluid aspirated from the peritoneal cavity.
Two hours after injury, he was transferred to our hospital with a reported traumatic rupture of liver lesions.
The patient’s past medical history was unremarkable with
the exception of transient and recurrent mild abdominal
pain in childhood. His blood pressure was 100/65 mmHg
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Figure 3 Abdominal computed tomography shows pneumatosis in the intrahepatic bile duct after cyst excision, cholecystectomy and Roux-en-Y hepaticojejunostomy reconstruction (white arrow). The intrahepatic dilatation tends to reduce in size following sufficient biliary drainage.

pitalization. Histological sections of the surgical margins
and the operative specimen did not reveal malignancy.
The patient has remained well in the close follow-up period for 9 mo. Four weeks after surgery, abdominal CT
scan showed pneumatosis in the intrahepatic bile duct,
and intrahepatic ductal dilatation, which was reduced following adequate biliary drainage (Figure 3).

angiopancreatography. However, MRCP is not suitable
in patients who are unable to hold their breath for a few
seconds, a requisite for breath-hold MRCP sequences.
Surgical treatment of CC should be recommended to
reduce the risk of serious complications, such as cholangitis, pancreatitis, rupture, portal hypertension, cirrhosis,
and cholangiocarcinoma[15]. In patients with type Ⅳ cysts
without preoperative or intraoperative evidence of liver
cirrhosis or biliary malignancy, resection of the entire
portion of the extrahepatic cystic dilatation is currently
recommended[16,17]. Reconstruction at the hepatic duct
bifurcation is indicated. In rare cases where cyst rupture
occurs, previous reports have speculated that a portal
dissection and biliary reconstruction may be hazardous
in the presence of bile peritonitis. These reports recommended primary management with temporary external
drainage, by percutaneous transhepatic cholangiodrainage
or by open placement of a T-tube[18,19]. Once the patient
has recovered and has been thoroughly evaluated, a complete cyst excision, cholecystectomy, and hepaticojejunostomy can be performed[20]. However, this requires longterm maintenance of a T-tube and a second laparotomy.
Furthermore, complications may occur in the interim.
However, bile is aseptic, and even if bile drains into the
abdominal cavity from a CC rupture, the possibility of
this condition developing into generalized peritonitis is
slight because such peritonitis will be chemical. In our
patient, chronic inflammation induced thickening of the
CC and fibrous adhesion with adjacent tissues, thus no
shrinkage of the cyst cavity was observed following rupture of the CC which was excised. In recent years, due to
progress in imaging diagnosis, it has become possible to
diagnose the condition early. Therefore, in our opinion,
treatment methods must also change. The case reported
here demonstrated the feasibility of primary cyst excision
and biliary reconstruction.
In conclusion, traumatic rupture of type IVa CC in
an adult male is rare. A thorough preoperative diagnostic
workup, with CT and/or MRCP, will guide surgeons to an
appropriate operative strategy. Primary complete cyst excision, cholecystectomy and Roux-en-Y hepaticojejunostomy reconstruction are the preferred management options.

DISCUSSION
Choledochal cyst is a rare congenital disease characterized
by single or multiple dilatations of the intra and/or extrahepatic biliary tree. Although the incidence in the Western population is 1 in 100000-150000 live births, it is remarkably higher in Asian countries, particularly in Japan,
where these cysts can be found in up to 1 in 1000 live
births[2]. The incidence is higher in females, with a male/
female ratio of 1:3[3]. These cysts are typically a surgical
problem of infancy and childhood, however, the diagnosis is delayed until adulthood in nearly 20% of patients[4].
In CC, spontaneous perforation is observed in 1.8%-7%
of all cases[5]. Nevertheless, reports of traumatic rupture
of CC are extremely rare. As far as we know, only a few
cases have been described in the literature[6-13].
The classical triad of jaundice, right upper quadrant
mass, and abdominal pain is present in only a minority of
patients[14]. Other presenting features of CC are cholangitis, pancreatitis, and biliary peritonitis from cyst rupture[5].
However, our patient was found to have peritonitis and
abdominal hemorrhage, which is quite rare.
Ultrasound is the initial examination of choice in
suspected CC[15]. Nevertheless, inherent limitations (e.g.,
gas in the bowel, intraperitoneal inflammation, etc.) and
the radiologist’s skill may affect diagnosis. CT is required
when the distal common bile duct is not visualized due
to bowel gas. This imaging technique is excellent for detecting cystic lesions in the right upper abdomen, assessing their range and providing information regarding the
impact of CC on the surrounding structures. Magnetic
resonance cholangiopancreatography (MRCP) is the noninvasive imaging modality of choice for biliary pathology,
and may offer as much as endoscopic retrograde chol-
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